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Editorial 
These are the proceedings of the 9th International Conference on Design & Emotion, “The Colors of 
Care,” October 6-10, 2014. This conference is a forum held every second year where practitioners, 
researchers, and industry leaders meet to exchange knowledge and insights concerning the cross-
disciplinary field of design and emotion. For this edition of the conference, the programme commit-
tee tried to raise the discussion on Design, Emotion and Social Innovation, by inviting submissions 
that addressed complex societal problems such as education, fair trade, sanitation, pollution, 
women’s rights, climate change. The proceedings provide you with an overview of all presented 
workshops, research papers, design cases, and posters.

For its first visit to Latin America, the Design & Emotion Conference is hosted by the Design Depart-
ment of the Universidad de los Andes in bogotá, Colombia. In conjunction with Universidad de los 
Andes, two other Colombian design schools hosted conference workshops on October 6 and 7: 
Universidad Icesi in the city of Cali and EAFIT University in the city of Medellín.

The call for papers attracted 200 submissions from researchers of communities such as social 
sciences, humanities, engineering, computer science, hCI, psychology, health sciences, market-
ing and business. After a double-blind review process, in which each submission was reviewed 
by at least two of 104 expert reviewers from 21 countries, 56% of the submissions were accepted. 
These submissions were included in a rich program of oral presentations, workshops and open 
discussions to be held by 95 delegates from 22 countries accompanied by  four leading-edge 
keynote speakers.

We thank the authors for choosing to disseminate their research at this conference. In addition, we 
would like to thank the reviewers, copyeditors, designers, and all the other people who have been 
instrumental in assuring the high quality of papers published in these proceedings.

We wish you an inspiring conference and hope that you will have the chance to experience your 
colors of care. 

The Program Committee
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Conference Themes
Design and Emotion has been consistently the conference’s overarching theme. This time the orga-
nizing committee opens the discussion on Design, Emotion and Social Innovation. 

A solution for society’s complex problems such as education, fair trade, sanitation, pollution, 
women's rights, climate change falls beyond commercial needs or market rules. From a social inno-
vation standpoint any solution to these problems is a matter of social impact. Design practitioners 
and researchers could contribute by leveraging on their naturally emphatic methods of under-
standing people’s emotions, culture and social practices. 

The conference’s general theme has five sub-themes that cover a vast variety of contemporary con-
cerns about emotion and design. The conference presents rich and original contributions aligned 
to the following topics:

SUB-THEME 1  Design for Social Innovation

DESCrIPTIOn
Aspects of innovative communities that promote not only technical or economical changes but 
mainly deep cultural changes and positive collective emotions

InCLUDES  
ThESE TOPICS:

Cultural Industries
Social business
Socially responsive/responsible Design 
Identity and Cultural values
Social Innovation and the User Experience

SUB-THEME 2  Theoretical Issues of Design and Emotion

Description relationships between the philosophical and theoretical foundations of human emotions and design

incluDes  
these topics:

philosophical and theoretical Foundations
Aesthetics and Meaning of the experience
Desires, Motivations and Values
space and time 
situation and context 

SUB-THEME 3  Methodological Issues of Design and Emotion

Description Methods for the detection, assessment and application of human emotions

incluDes  
these topics:

trans-disciplinary Methodologies
co-creation and participatory Design
open source and Design
persuasive Design end Behavioral change
Methods for social innovation
corporate identity and Branding 
retail Design
service Design
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Conference Organizers
The 9th International Conference on Design & Emotion is organized by:

Universidad de los Andes 
(www.uniandes.edu.co) 

Since the Universidad de los Andes was founded in 1948, it has been committed to developing 
intellectual, technical and humanist leadership, and has played an active role in the production of 
thought, science, and progress in Colombia.

The University is a private non-profit institution that fosters pluralism, diversity, dialogue, debate, 
criticism, tolerance and respect for ideas, beliefs and values. Likewise, it promotes academic ex-
cellence and offers its students a critical, ethical and well-rounded education. The Universidad de 
los Andes has developed its own educational project, in order to achieve the highest standards in 
its disciplines and to contribute to the cultural and economic development of the country. In order 
to do this, the University provides an interdisciplinary environment with the flexibility required for 
the articulation of arts, sciences, humanities and technology.

Universidad Icesi 
(www.icesi.edu.co)

Icesi University was founded in 1979 and is presently recognized as one of Colombia’s most impor-
tant universities. It strives incessantly for: high quality education, a culture of continuous research 
and student motivation in favor of good work ethics and entrepreneurship. Icesi University consists 
of five schools offering eleven master programs, nine medical-surgical specialties and nineteen 
undergraduate programs, including Industrial Design and Interactive Media Design.

Its campus, with an area of 124,701 m2, is located in Cali, Colombia, and it supports a current en-
rollment of 5,630 students: 4,763 in undergraduate programs and 900 in graduate programs. 184 
full time professors and 390 associate professors constitute our body of teaching staff.  Of the full 
time professors, 63% hold a title of PhD, and the others are currently doctoral candidates.

SUB-THEME 4  Well-being and Sustainability

Description preservation of positive social, economic, psychological and medical states

incluDes  
these topics:

Design & Well-Being (incl. food, healthcare & love) 
sustainable lifestyle 
confidence belonging and reassurance
Well-being and the senses

SUB-THEME 5  Experience and Interaction

Description
Mediated and unmediated experiences between collectives of people or individuals interacting 
products and services

incluDes  
these topics:

product service systems
experience Design
product perception and sensation
human Factors & hci
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Universidad EAFIT 
(www.eafit.edu.co)

EAFIT is a university with a 52-year history that is constantly growing, transcending regional and na-
tional boundaries and connecting with the world. Today EAFIT is a place where quality, pertinence 
and values are encapsulated in our institutional mission to form better women and men who con-
tribute to the country’s social, economic and scientific progress. As a guarantee of that excellence, 
those who have entrusted their academic and personal development to EAFIT can take comfort in 
the high-quality Institutional Accreditation the university has received from the national Education 
Ministry, valid until 2018. The five schools offer three doctorates, 21 master’s degree programs, 64 
graduate certificate programs and 20 undergraduate degree programs.

All of this occurs on a campus that some time ago was transformed into a University-Park, a place 
for students to spend and share time with their peers in an environment abundant in native flora 
and fauna. The campus supports a current enrollment of 9,153 students in undergraduate programs 
and 2,871 in graduate programs. 103 full time professors and 59 associate professors constitute our 
body of teaching staff. 73% of them hold a PhD.

International Design & Emotion Society 
(www.designandemotion.org)

The Design & Emotion Society raises issues and facilitates dialogue among practitioners, re-
searchers, and industry in order to integrate salient themes of emotional experience into the 
design profession.

The Design & Emotion Society was established in 1999 as an international network of researchers, 
designers, and companies sharing an interest in experience-driven design. The network is used 
to exchange insights, research, tools, and methods that support the involvement of emotional 
experience in product design. The daily board is based in the netherlands.  Although the initiative 
originated from the discipline of product design and design research, through the years practitio-
ners from other design disciplines such as interaction design and branding design have contrib-
uted to and benefited from the network and its activities.

conFerence chAirs

Margarita María Echavarría
Universidad de los Andes

Marco Van Hout
Design & Emotion Society / Amsterdam  
University of Applied Sciences

Hernando Barragán
Universidad de los Andes

progrAM coMMittee

Pieter Desmet
Design & Emotion Society / Delft University  
of Technology (co-chair)

Juan Salamanca
Universidad Icesi (co-chair)

Geke Ludden
Design & Emotion Society / University of Twente

Andrés Burbano
Universidad de los Andes

Jorge Maya 
Universidad EAFIT

orgAnizing coMMittee

Margarita María Echavarría
Universidad de los Andes

Marco Van Hout
Design & Emotion Society / Amsterdam 
 University of Applied Sciences

Javier Ricardo Mejía
R&D consultant, Ministry of Commerce,  
Industry and Tourism of Colombia

Fernando González
Solutions Group

Paul Hekkert
Design & Emotion Society /  
Delft University of Technology
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proceeDings

Maarten Goossens 
School of Architecture and Design,  
Universidad de los Andes

Adriana Delgado
Ediciones Uniandes

Carolina Mazo
Ediciones Uniandes

grAphic Design & lAyout

Adriana Páramo 
Angélica Ramos 
Luisa Bernal 
Clara Montoya 
Camilo Daza 
Andrés Felipe Arias  
Juan David Contreras
Taller de Medios, School of Architecture  
and Design, Universidad de los Andes

progrAM-chAir AssistAnt

Natalia Meneses
Universidad ICESI

Daniela Alarcón, Lina Vargas 
and Nicolás Rojas
Universidad de los Andes

Name Organization Country

Adam thorpe university of the Arts london united Kingdom
Andrés Burbano universidad de los Andes colombia
Angélica lascar universidad de los Andes colombia
Anjali Kelkar steelcase Asia hong Kong
Ann petermans hasselt university Belgium
Anna pohlmeyer Delft university of technology the netherlands
Anne guenand université de technologie de compiegne France
Arnold Vermeeren Delft university of technology the netherlands
Bahar sener Middle east technical university turkey
Barry Kudrowitz university of Minnesota united states
Ben hughes central Academy of Fine Arts Beijing china
Betti Marenko university of the Arts london united Kingdom
Brian henson university of leeds united Kingdom
carlos peralta university of Brighton united Kingdom
carole collet university of the Arts london united Kingdom
carolyn Barnes swinburne university of technology Australia
chang-Franw lee national yunlin university of science  

& technology
taiwan

Alberto Miani 
Dean, School of Architecture and Design,  
Universidad de los Andes

Paola Cáceres 
Universidad de los Andes

WorKshop coMMittee

Angélica Lascar
Universidad de los Andes (chair)

Jeroen van Erp
Design & Emotion Society / Fabrique Brands,  
Design, & Interaction

Jorge Maya
Universidad EAFIT

supporting teAM

FinAnciAl oFFice

Paola Cáceres 
Universidad de los Andes

WorKshop coorDinAtors At eAch uniVersity

In Cali: Mariángela Aponte
In bogota: Angélica Lascar
In Medellin: Jorge Maya

Reviewers
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Name Organization Country

charlie ranscombe swinburne university of technology Australia
cyriel Diels coventry university united Kingdom
Deger ozkaramanli Delft university of technology the netherlands
elif ozcan Delft university of technology the netherlands
elvin Karana Delft university of technology the netherlands
eva Knutz Kolding school of Design Denmark
eva lenz Folkwang university of the Arts germany
Fatma Korkut Middel east technical university turkey
Felipe césar londoño universidad de caldas colombia
Fernando gonzález solutions group sA colombia
geke ludden university of twente netherlands
gerald cupchik university of toronto canada
gerda gemser rMit university Australia
heather Wiltse umeå university sweden
hugh Miller nottingham trent university united Kingdom
hyun-yeul lee Boston university united states
ilpo Koskinen Aalto university Finland
Jan Detand ghent university Belgium
Janet McDonnell university of the Arts london united Kingdom
Janneke Blijlevens swinburne university of technology Australia
Jassen callender Mississippi state university school of 

Architecture
united states

Jeroen van erp Fabrique [brands, design & interaction] the netherlands
Jorge Maya universidad eAFit colombia
Juan salamanca universidad icesi colombia
Judith gregory university of california-irvine united states
Julia garde university of twente the netherlands
Julián Villegas university of Aizu Japan
JungKyoon yoon Delft university of technology the netherlands
Kevin tseng chang gung university taiwan
Ki young nam KAist republic of Korea
Kim erwin iit institute of Design united states
Kristina Bramstorp-Borjesson university of the Arts london united Kingdom
Kun-pyo lee KAist republic of Korea
lars hallnas university of Borås sweden
leandro tonetto universidade do Vale do rio  

dos sinos (unisinos) & zooma
Brazil

lieven De couvreur ghent university Belgium
liliana rodríguez loughborough university united Kingdom
lin-lin chen eindhoven university of technology the netherlands
linda pulik BaoDesignlab united states
lorraine gamman university of the Arts london united Kingdom
Mafalda casais Delft university of technology the netherlands
Mahesh Daas Ball state university united states
Marco van hout Amsterdam university of Applied sciences the netherlands
Margarita echavarría universidad de los Andes colombia
María isabel irurita universidad icesi colombia
Maria sääksjärvi Delft university of technology the netherlands
Marieke sonneveld Delft university of technology the netherlands
Martin thaler iit institute of Design united states
Matthias laschke Folkwang university of the Arts germany
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Name Organization Country

Mauricio Bernardes universidade Federal do rio grande do sul Brazil
Meinald thielsch university of Münster germany
Michelle chen campden Bri united Kingdom
Mikael Wiberg umeå university sweden
Mike christenson north Dakota state university united states
natalia romero herrera Delft university of technology the netherlands
nathan crilly university of cambridge united Kingdom
nazli cila Delft university of technology the netherlands
nithikul nimkulrat estonian Academy of Arts estonia
nynke tromp Delft university of technology the netherlands
owain pedgley Middle east technical university turkey
oya Demirbilek university of new south Wales Australia
paul hekkert Delft university of technology the netherlands
paul van schaik teesside university united Kingdom
petra Maria eliisa Ahde-Deal KeA copenhagen school of Design and 

technology
Denmark

pierre levy eindhoven university of technology netherlands
pieter Desmet Delft university of technology the netherlands
pontus Wallgren chalmers university of technology sweden
ramia Mazé Konstfack university college of Arts,  

crafts and Design
sweden

ravi chitturi lehigh university united states
rene lion unilever r&D Vlaardingen the netherlands
rick schifferstein Delft university of technology the netherlands
ruth Mugge Delft university of technology the netherlands
samantha porter loughborough university united Kingdom
santosh Basapur iit institute of Design united states
sarah Diefenbach Folkwang university of the Arts germany
sean Jenkins university of Wales trinity saint David united Kingdom
stephen Melamed university of illinois at chicago united states
steven Fokkinga Delft university of technology the netherlands
t W Allan Whitfield swinburne university of technology Australia
thomas Mar Kolding school of Design Denmark
thomas Van rompay university of twente the netherlands
tina Medeiros   united Kingdom
ting han shanghai Jiao tong university china
tom Fisher nottingham trent university united Kingdom
tom Mactavish iit institute of Design united states
toshimasa yamanaka university of tsukbua Japan
troels Degn Johansson the royal Danish Academy of Fine Arts,  

schools of Architecture, Design and 
conservation

Denmark

ulrike rahe chalmers university of technology sweden
Wan Jou she Delft university of technology the netherlands
William lidwell stuff creators Design united states
Wouter eggink university of twente the netherlands
yadira ornelas centro de estudios superiores de Diseño  

de Monterrey ceDiM
Mexico

yaliang chuang intel-ntu connected context computing 
center

taiwan

young-ae hahn yon-sei university republic of Korea
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Collaboration Partners
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RoDoLFo LLiNÁS Professor of Neuroscience  
and Chairman of the Department of Physiology 

rodolfo Llinás is the Thomas and Suzanne Murphy Professor of neuroscience and Chairman of the 
Department of Physiology and neuroscience at the nYU School of Medicine. Llinás has written ten 
books and has published numerous papers in medicine and science.

he has also chaired the nASA/neurolab Science Working Group and has been recognized with 
honorary doctorates as well as numerous prizes and commendations.

CyNtHiA E. SMitH Industrial Designer 

Cynthia E. Smith serves as Cooper-hewitt, national Design Museum’s Curator of Socially respon-
sible Design, in new York. Trained as an industrial designer, for over a decade she led multi-disci-
plinary design and planning projects for cultural institutions, and after earning a graduate degree 
at harvard University’s Kennedy School of Government joined Cooper-hewitt, where she inte-
grates her work experience with her advocacy on human rights and social justice issues.

She co-authored The Politics of Genocide: U.S. rhetoric vs. Inaction in Darfur for the Kennedy 
School review; co-organized the Social Impact Design Summit, white paper and public forum; 
curates the Design with the Other 90% exhibition series and co-curated the 2010 Design Trien-
nial: Why Design now? named a “20/20 new Pioneer” by Icon design magazine, she is one of 
Metropolis magazine’s “next generation of curators”; she has served on numerous international 
design juries and lectured widely on socially responsible design.

ALBERto MANtiLLA Industrial Designer 

Was born in bogota, Colombia and graduated with a bA in Industrial Design from Javeriana Uni-
versity in 1983. Alberto worked for henry Dreyfuss Associates before co-founding Curve ID with 
Anthony baxter in 1994.  Curve ID is a design consultancy with a wide range of well known cli-
ents including: nike, John Deere, Pyrex and Colgate Palmolive. In 2001 he co-founded Mint Inc 
with Anthony baxter and Scott henderson.

Alberto’s work has been the subject of numerous design articles including TIME magazine’s 
“best Designs of the Year” article in 1998 and has won many design awards including two pres-
tigious IDEA awards, ID Magazine’s “Design Distinction” award, and a Colombian Lápiz de Ace-
ro award.

JoACHiM SAutER Media Artist and Designer 

After graduating from the academy of fine arts in berlin, Joachim Sauter studied at the ‘German 
Academy for Film and Television’, berlin. Since the early 1980’s, he has been working as a me-
dia artist and designer. From the beginning, Joachim Sauter has focussed on digital technolo-
gies and is experimenting how they can be used to express content, form, and narration. Fuelled 
by this interest, he founded ArT+COM in 1988 together with other artists, designers, scientists  
and technologists.

Their goal was to practically research this new up-and-coming medium in the realm of art and 
design. Until now, he is leading this interdisciplinary group. In the course of his work he was invit-
ed to participate on many exhibitions. Since 1991 he is full professor for “new Media Art and De-
sign” at the ‘University of the Arts’ berlin and since 2001 adjunct professor at UCLA, Los Angeles. 

Keynote speakers
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Papers
SUB-THEME 1. Design for Social Innovation

Aspects of innovative communities that promote not only technical or economical changes but 
mainly deep cultural changes and positive collective emotions

Full papers

Subversive Interaction Design Digital Design and Inspiration  
Foad Hamidi, Melanie Baljko

Learning Advanced Finnish: Explorations For Second Language Acquisition
Tania Rodriguez-Kaarto, Young-Ae Hahn

The Oral Patrimony of a Community in The Construction of Creative and Cultural Industries: A 
Strategy for Cultural Sustainability and Economic Growth 

Tania Delgado

Disrupting health And Social Care by Design
Paul A. Rodgers, Andy Tennant, Katie Dodd

Design Emotion brand Images Enhance Social Value, Inspire Change and Intensify Social 
Transformation

Stephen T.F. Poon

Feeding Your Piggy bank with Intentions:  A Study on Saving behaviour, Saving Strategies, and 
happiness

Santiago De Francisco Vela, Mafalda Casais, Prof.Dr.Ir Pieter Desmet

Demand responsive Transport as a Social Innovation. The Case of Skewiel Mobiel
H. (Rick) Schotman and G.D.S. (Geke) Ludden

In the Making: Material and Immaterial Transformations In Colombian Indigenous Communities 
Emilia Atuesta Pradilla

Craft and Faıth-based Souvenırs. The Case of Two Cıtıes in Turkey 
Dilek Akbulut

Shared Value as a Contributor to Social Innovation 
María De Los Ángeles González Pérez, Freddy Zapata Vanegas, Javier Francisco Silva Salazar, 
Santiago Restrepo Barrera

The Construction of a Collective Memory of Urban Space: Exploring the Experiences reported by 
Cyclists in recife - brazil

William Guedes Lins Júnior, Gabriela G. Jesumary, Kátia Medeiros Araújo

From: Government, To: Citizens - Writing With Care - 
Miguel Gandour, Carlos Ortiz, Diana Rocha, Cristina Mejía, Marcela Ángel

Troca.Cc: An Enabling Platform for the Development of Social Innovation in Cali, Colombia
Javier Aguirre Ramos

Short papers

Making, Emotion and the Drive to re-Shore Uk Garment Manufacturing
Douglas Atkinson

Design cases

Simple Limb Institute. An Affordable Prosthesis for Everyone
Gerhardt Reichert, Leslie Speer

Peerby.Com. borrow The Things You need from the People in Your neighborhood
Anna Noyons

Zonea/Zone1: reflection/resilience
David Frisco, Andrew Shea
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Design of Interactions for Social Appropriation of Knowledge 
José Augusto Ocampo A. 

Posturaroma - The Embodiment of Safety
Marco Van Hout, Laura Mul, Loes Bogers, Shinichiro Ito

Workshops

Design for happiness & Sustainable Societies
Carolina Escobar-Tello

Playful City Jam
Valentina Vezzani, Tang Tang, Fabrizio Pierandrei

Dibujando la pobreza, coloreamos la paz
Natalia Currea, Carolina Ávila, Mariana Amatullo, Francisco José Noguera, Ignacio Vidal

Language of Conflicts: An Introduction to Using Concern Conflicts as a Design Opportunity
Deger Ozkaramanli, Elif Özcan, Pieter Desmet

SUB-THEME 2. Theoretical Issues of Design and Emotion

relationships between the philosophical and theoretical foundations of human emotions and design

Full papers

Timelessness In Sustainable Product Design
Alex Lobos

The Effects of Context in Product Color Testing
Bryan Howell, Estefanía Marín, Soojeong Kook

Life-Cycle Interactions for Modelling human Emotions. A Foundation for Developing ‘Design For 
Emotion’ Support Tools

Jonathan C. Borg, Lawrence Farrugia

Emotional and rational Aspects 0f the Morphogenesis of Multimedia Presentation 
Anna Zyrianova

Sharing Imagination and Emotion through the Use of Lively Interactive Products 
Kenny K. N. Chow, Phd

Designing for Self-Actualization in Childhood
Tatiana Mejía Piedrahita

Craftsmanship Precepts For Design Practice
Ana Luiza Cerqueira Freitas, Lucas Monteiro Rocha Faria

Pleasantness and Arousal in Twenty-Five Positive Emotions Elicited by Durable Products
Juan Carlos Ortíz Nicolás, Marco Aurisicchio, Pieter M.A. Desmet

In the Eye of the Patient Individual Differences in Emotional reactions to Visual Design Aesthetics 
Of health-Care Products 

John Magnus Roos

Aesthetic balance in Three Different Emotions
Carlos Córdoba-Cely

Short papers

Evaluating Product Perception Using Eye-Tracking and Semantic Scales: Comparing real and 
Virtual representations

Juan Carlos Rojas-López, Manuel Contero, Jaime Guixeres, Mauricio Hincapié

Design and Emotion into Collective Public Use Products?
Gabriela Zubaran Pizzato, Dr., Lia Buarque De Macedo Guimarães, Phd

Empathy Expression and Development in Industrial Design Education
Fabio Andrés Téllez
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Sub-Theme 3. Methodological Issues of Design and Emotion

Methods for the detection, assessment and application of human emotions

Full papers

Appraisals to Light: A Framework to Study Emotion in retail Spaces
Bhakti Sharma, Leandro Miletto Tonetto

Sensorial Groups as a Tool to Integrate the Emotional Dimension in Design
Deyanira Bedolla Pereda

how Deep is Deep? A Four-Layer Model of Insights into human needs for Design Innovation
Mieke Van Der Bijl-Brouwer, Kees Dorst

Integral Design Tutoring Model as a Knowledge Transfer Strategy for Smes in Colombia
Javier Ricardo Mejía Sarmiento, José Emilio Jiménez Ibañez, Daniela Chavarría Devia

Enhancing the Value of Social Innovation: Introducing the ‘People Value Canvas’ to Support 
Designers in Value Creation

Sabine E Wildevuur, Dick Van Dijk, Marise Schot

Studying retail Design through a Cross-Cultural Perspective
Ann Petermans, Ammin Gil Huerta

Capturing Conflict Experiences. Five Methods for Identifying Intrapersonal Concern Conflicts
Deger Ozkaramanli, Elif Özcan, Pieter M. A. Desmet

Emotional Design through Measurement of Psychophysiological and behavioral Parameters: 
Taking Steps Towards neurodesign

Noé González Monestina, Daniel Puente Berdasco, María Begoña Jorda Albiñana, Teresa 
Magal Royo

Say, What Did You See? A Qualitative Interview reveals how Users Interpreted Gui Icons
Martha Skogen

Experiences and Senses. An Experimental based Methodology for the Design Optimization
Elia Gatti, Monica Bordegoni, Serena Camere

Feeler reflection Game. A Case Study on a Design Game for Participatory Design
Eva Durall, Teemu Leinonen, Juan Fernando González

Visual Workflows for Design Project Knowledge Management
Jaime Rivera, Yassine Abouhazim, Laura Mattis, Stan Ruecker,  Patricia Wang

The Future of Textiles Sourcing: Exploring the Potential for Digital Tools
Bruna Petreca, Douglas Atkinson, Nadia Bianchi-Berthouze, Dominic Furniss, Sharon Baurley

“rhetorical Ability”: reason, Emotion, and Character as heuristics for the Evaluation of Efficacy in 
Design

G. Mauricio Mejía, Sauman Chu

run for Your Life! Using Emotion Theory in Designing for Concrete Product Interactions
Steven F. Fokkinga, Pieter M.A. Desmet

nonverbal Usability Tests with Emotions for the Visually Impaired
Carlos Henrique Berg, Luciane Maria Fadel, Vânia Ribas Ulbricht, Dra.

Get On board! Educational Design for Early Childhood, Approached as Interdisciplinary 
Participation

Diana C. Casalins Petro, Ketty Miranda Orozco, Tatiana Miranda Orozco

Experimenting With Materials – A Source for Designers to Give Meaning to new Applications
Camilo Ayala García

Short papers

Applying Systemic Design on human Processes. A First Approach to Sustainable Anthrop-O-
Systems 

Daniela Restrepo Ortiz
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Appraisal Analysis to Design Process: A Case Study on Education
Jussana Ramos Dos Santos, Leandro Miletto Tonetto

Movement and Experiences in Constructed Spaces. A Description of Spatial Experiences, based on 
Movement

Liselotte Vroman, Thierry Lagrange

Are You Going to Wear your Wearable for Life? Designing for Long-Term Social health
Shin Sano, Sarah Rosenbach, Claudia Strenger
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INTRODUCTION

Löwgren & Stolterman (2004, page no.12) stated that the ‘...
designer needs to be critical toward any description of the 
design process and to appropriate aspects of it rather than 
adopt it completely’. Here, we advocate the appropriation of 
techniques in service of subversion, drawing across the disci-
plinary boundaries of Design, Human–Computer Interaction, 
and the Maker Movement.

The term subversion has been used in various contexts, but 
here we adopt the term in a positive and constructive sense 
as, for example, used by Neil Postman in his book, Teaching 
as Subversive Activity (2009). Subversive activity encourages 
reimagining the relationship of users with technology and, in 
many cases, is not so much a design as a redesign method. 
This postmodern view values the rearrangement and redefi-
nition of meanings within extant technologies, and so bears 
kinship with the Maker and Hacker subcultures that also 
encourage radical examination and reuse of extant designs 
(Levy, 2001; Anderson, 2012).  The term subversion here is not 
meant in the sense that taps into the rhetoric of hegemony, 
but rather to align with the stance of questioning, challeng-
ing, and transforming extant prevalent social dynamics, as 
mediated by technology. 

Historical cultural artifacts refer to entities created by indi-
viduals or groups that embody information about a culture 
(Murchison, 2010). Whereas many cultural artifacts are phys-
ical objects (e.g., the Tibetan prayer wheel), they can also 

include cultural and artistic processes and their outcomes 
(e.g., practices and traditions of collaborative and performa-
tive poetry). Via an ethnographic approach, these objects in 
situ are probes for culture and community, given the Activ-
ity Theory based view of the individual as a socially situated 
entity who is always part of a community (Nardi, 1995). These 
artifacts are simply the technologies of a prior time, and have 
persisted and gained prevalence, due to the social or cultural 
values and practices that they support or otherwise mediate, 
whether these are seen as positive or negative — for instance, 
consider the artifact of the Guillotine and its role in the Reign 
of Terror (Hunt et al., 2010). Be this as it may, these artifacts, 
when examined through the lens of their contexts of use, can 
be sources of information that can inspire and/or animate the 
design of digital interactive media.  

Making
The hacking subculture, as developed around the Massachu-
setts Institute of Technology (MIT) in the ‘50s and ‘60s, re-
fers to a unique approach and attitude towards the design 
and implementation of technology, and especially computer 
hardware and software that emphasizes sharing, a challenge 
to authority, playful cleverness, and decentralization of tech-
nological resources (Levy, 2001). An important part of the 
hacker approach is the belief that technology should be used 
to improve life conditions, specifically through the democrati-
zation of access to information. An important consequence of 
this idea has been the development of both virtual and actual 
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mechanisms such as technology clubs, social networks, free 
tutorials, and support forums that provide practical informa-
tion on how to develop and utilize technology.  Thus, hacking 
is as much about praxis as it is about community. This empha-
sis on community is also present in the closely related, Maker 
Movement, which advocates the reuse of information and 
techniques, and the sharing of ideas. The term ‘Maker Move-
ment’ loosely refers to the proliferation of individuals who use 
both novel (e.g., 3D printing) and traditional (e.g., glassblow-
ing) manufacturing methods to subvert the mass production 
factory model, and engage directly with every stage of the cre-
ation of their customized small batch designs.  This movement 
has been greatly empowered, if not made entirely possible, by 
a democratization of manufacturing brought about by recent 
technological advances.  Makers encourage users to become 
creators themselves and question and rearrange existing de-
signs as they see fit (Anderson, 2012). The Maker Movement 
has afforded prominence and accessibility to hands-on craft-
ing and manufacturing techniques for the actualization of DIY 
designs. New technologies such as open-source hardware 
(Davidson, 2004; Igoe, 2011), and 3D printing have been in-
strumental to the success of making digital objects (Ander-
son, 2012). 

Another aspect of the Maker Movement is how it draws into 
focus the role of those individuals engaged in creation and 
small-scale fabrication. Prior debate focused on the roles (in 
complement or in tension) between ‘design’ as conducted 
by those with different types of training: those from a Design 
background (e.g., receiving training from a Design school, 
typically but not exclusively drawing upon an Art or Architec-
ture context) as opposed to those from a Human–Computer 
Interaction background (e.g., receiving training in Social Psy-
chology, Cognitive Science, and/or Computer Science). For in-
stance, see Don Norman’s essay ‘Why Design Education Must 
Change’ (2012). For the sake of brevity, we will not address 
the issue here except to point out that the role of those in DIY 
maker spaces is increasingly recognized as one of a serious 
practitioner, with features of critical engagement and novel, 
open innovation (as opposed to merely amateur expertise) 
(Lindtner et al., 2014).  And of course there is the flourishing 
brand of ‘Design Thinking’, as colonized in business schools. 
The issue of nomenclature for roles in the design process — 
to wit, who counts as a ‘Designer’ — is likely intractable and 
irrevocably bound up in issues of professionalization and cre-
dentialing. Regardless of label, we feel that those engaged in 
activities that can be broadly considered design should real-
ize and take up the potential role as powerful social actors 
that can question and influence social values through their 
designs. We recognize, as practitioners of research-creation 
in an academic research lab, that there is a particular impetus 
to do so.  The context of academic practice affords particu-
larly unique opportunities for social activism via the process 
of design research-creation. Aspects of this context include 
a different set of process objectives and goals, resourcing via 
institutional support, and research agency funding (the adju-
dication of which is quite different from those operating in a 
business context), the mode of dissemination via peer-review, 

and the opportunities for deployment via knowledge mobili-
zation and technology transfer. 

The Critical Stance
Over the last decade, stances that are rooted in critical theory 
have increasingly been applied to the design processes and 
outcomes in HCI. The stance advocates increasing awareness 
and critical reflection on the hidden assumptions, ideologies, 
and values underlying technology design, and might be seen 
as the HCI complement to Critical Design (Dunne, 1999; Raby, 
2001). For instance, Löwgren and Stolterman (2004) advo-
cated, through the Thoughtful Interaction Design approach, a 
stance that not only focuses on technology but also on the 
context of use, foregrounding the key observation that in-
teraction designers are in the business of affording dynamic 
processes of interaction (rather than static objects). In their 
approach, they promote thoughtful and reflective processes 
that allow the designer to be responsible for the functional 
qualities of the design product, alongside its other qualities, 
such as ethical and aesthetic.  Another related stance, Reflec-
tive Design, recognizes the importance of reflecting on the un-
conscious values embedded in computing and the practices it 
supports (Sengers, 2005). This method encourages all stake-
holders, designers and users, to use reflection and participate 
in the critical design and use of digital artifacts. Both of these 
stances identify the role of the designers of digital technolo-
gies as potential shapers of social behavior through these 
technologies, and thus should bring social awareness to the 
process. To this end, designers are social and cultural activ-
ists, who, through creating designs that question authority, 
raise awareness and provide alternative points of view. Thus, 
designers should exercise reflection and ask questions exam-
ining different aspects of their design at every stage (Löwgren 
& Stolterman, 2004; Sengers, 2005).

The activity of critical reflection requires engaged knowledge 
about the users of the design and the context in which it is 
going to be used, which can arise from a number of sources.  
Certainly there is the designer’s own experience. This ap-
proach is a common feature in the Maker and Hacker com-
munities in which, oftentimes, designers are motivated to im-
prove or replace an inadequate design arising from first-hand 
experience.  Direct engagement of the interaction designer 
with their designs can reveal issues that are difficult to detect 
using other inquiry techniques (Johanasson & Linde, 2005). 
Reflection on this mode of direct engagement with interaction 
and design is now increasingly undertaken (Treadaway, 2007; 
Efimova, 2009).  The widespread adoption of user-centered 
design (UCD) approaches reveals the utility of frequent and 
longitudinal occasions for user observation and engagement 
for, among other reasons, access to information.  In our cross-
cultural design work, we have also employed the approach of 
using Human Access Points (HAPs) (Marsden et al., 2008). A 
HAP, originally developed in the context of deploying ICT in 
developing countries, refers to a local ‘guide’ who is a collabo-
rator in the development of culturally-relevant technological 
solutions for a specific community. 
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FROM RESEARCH TO PRACTICE

Synchrum 

Project: How might the boundaries between the social roles 
of performer and audience member be blurred?  How might 
members of an audience be afforded new opportunities to en-
gage with each other and in a performance?  

Discovery: While travelling in China and India, we became 
aware of a fascinating cultural object known as the Tibetan 
prayer wheel. This object (shown in Figure 1, inset) consists of 
a rotating cylinder, mounted on top of a handle and exists in 
many sizes. A written prayer is placed inside the chamber and 
it is traditionally believed that each rotation of the chamber 
corresponds to a recitation of the prayer. The object affords 
a special kind of ‘movability’, namely the possibility to pro-
duce a circular movement with an object that has a centrifu-
gal force acting upon it. This movement can be experienced 
as a graceful and meditative repetitive action. The use of the 
prayer wheel translates an act of faith and intention into a 
performative action. When undertaken in public, the prayer 
wheel creates a moment and space for potential inspiration 
and reaffirmation for both the actor and the observers. 

Development & Fabrication: Synchrum (shown in Figure 1) is a 
tangible interface for audience participation in digital perfor-
mances (Hamidi et al., 2012) inspired by the described char-
acteristics. We employed Maker methods to develop the first 
prototype and repurposed existing kitchen objects, such as 
an empty yogurt container for the object chassis, a wooden 
and metal potato masher for a handle, and a furniture castor 
with a roller bearing mechanism to provide the experience of 
a circular and centrifugal force. Small focus group discussions 

revealed that the roller-bearing castor afforded a graceful and 
meditative repetitive action, similar to the prayer wheel. For 
the second iteration of the prototype, we added a more rigid 
housing, sensors, a microcontroller, and a wireless communi-
cation chip. The electronic components, together, served to 
detect the rotational speed of the user’s circular movements 
and to transmit a data stream to a central unit, which would 
assess emergent states among the various Synchrum units 
(e.g., the degree to which the rotations were synchronized, 
the distribution of rotational patterns among the units). The 
central control unit was designed to allow the definition of 
triggers — a linking of performance output behaviors (e.g., 
digital audio and video) to certain collective and emergent 
behaviors among the Synchrum units (e.g., a change of state 
once a certain degree of synchronization has been achieved). 
Through this, the performance designer can specify changes 
to take place in the performance (including performance en-
vironmental factors), based on the type of input received from 
the units. The module was designed to allow for the real-time 
(during performance) tweaking of trigger points.  This design 
decision, along with several others, was informed from our 
engaged experience as performers and performance design-
ers, and our knowledge of the diversity of audiences in live 
performances.

We fabricated several copies of the prototype and then ar-
ranged for a public performance within which it could be used. 
During the digital video-based, interactive performance, enti-
tled ‘Liberation’, members of the audience engaged with each 
other and the performer using their movements. The perfor-
mance was mounted at two showcase events. The interface 
was also demoed as an interface to a collaborative musical 
game for children. 

Figure 1. First prototype of Synchrum (left) and second prototype (right), with an example of a Tibetan prayer wheel (inset).
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Reflection:

Empowerment: We observed the use of Synchrum during 
the performances. The users became engaged with the per-
formance and were observed to engage with the performer 
and to entrain to one another’s movements, confirming our 
conjecture about the importance of Synchrum’s performativ-
ity and physicality. Synchrum allowed a way for the audience 
members to shift their attention to one another, to interact 
with each other, in the context of the performance. Through 
this, Synchrum empowered the audience and afforded a pro-
cess whereby the audience had a say in what happens on 
stage and in an augmented environment. The audience does 
not have to be silent, motionless, and passive but can partici-
pate and collaborate with each other and the performance.  

Our Digital Tapestry
Project: How might a traditional form of collaborative poetry 
be instantiated using a digital platform, to bring together geo-
graphically distributed collaborators? Does Facebook provide 
a sufficient level of trust, as needed by participants to engage 
in poetry performance?

Discovery: Collaborative poetry is a style of poetry in which 
poets collaborate to write a poem together. The tradition of 
collaborative poetry has existed in many cultures from an-
cient times to today (Duhamel et al., 2007) (Keene, 1995). It 
is an art form in which, oftentimes, the artist is both audience 
and performer. 

Development & Fabrication: We developed a project entitled 
Our Digital Tapestry to explore the ideas of collaborative po-
etry (Hamidi and Baljko, 2012). The work is intended to be a 
provocation. We decided to simply repurpose an extant social 
media platform, Facebook. We chose Facebook because of its 
already established popularity (hence, providing an existing 
group of artists in the first author’s friend community) and its 
ability to connect people over long distances.  By simply rede-
fining the status field of the profile, the page was turned into 
a virtual stage.

Again, our first-hand experience as performers and artists in-
formed many decisions in the design of the project. For ex-
ample, we knew that performing with others requires a strong 
sense of trust, and is encouraged by being aware and inter-
acting with an audience. Hence, we decided to host the proj-
ect on the first author’s Facebook homepage where only his 
friends and associates could view the artwork-in-progress. 
In order to address the factor of trust and vulnerability, we 
decided to restrict participation to only those who knew the 
first author first-hand and had became friends on the social 
network previously. 

A longitudinal activity was designed wherein a Facebook page 
was ‘seeded’ with an opening segment and would be left open 
for four weeks. The opportunity was then given for collabora-
tors to post subsequent segments, possibly responsive to the 
most immediate or earlier segments.  The poem, thus, devel-
oped segment by segment, over time. 

Reflection: Over four weeks, nineteen poets from five differ-
ent countries contributed to a multilingual multimedia poem.

Repurposing: We felt that this project demonstrates the key 
idea of reuse.  We refrained from unnecessarily developing 
new code and simply redeployed an existing technology in a 
novel application. In this case, technologically, nothing novel 
was created: no prototypes were made, nor were any codes 
written. The only novel element was a change in perspective 
and the reuse of an existing platform.

Empowerment: Previous research has shown that the lack of 
social and physical status cues can foster relationships that 
transcend offline social barriers (Wellman, 1996). Many of the 
collaborators expressed their preference for performing poet-
ry online rather than in person and mentioned that they found 
this kind of mediated collaboration less intimidating. The 
project also, clearly, shows the potential of social networks to 
facilitate collaboration that transcends geographical and cul-
tural barriers. Many of the poets were from the Middle East, 
where it is very difficult to have access to an international au-
dience, let alone collaborators, and there are many social and 
political controls in place that can limit expression and per-
formance opportunities. By bringing the artistic dialogue to a 
virtual space, the project was able to transcend authority and 
subvert existing hierarchies and boundaries.

Rafigh 
Project: How can speech interventions be initiated and de-
ployed in a more timely fashion?  Once a speech intervention 
is indicated, how can it be deployed more effectively? How 
might highly repetitive and boring speech exercises be made 
more appealing for children?  

Discovery: Clinical speech interventions can alleviate or even 
eliminate different speech disorders in children, but they ide-
ally should be deployed early and intensively. There are a 
number of barriers, however, both in identifying when inter-
vention should be deployed and in how the intervention is de-
ployed. In terms of early deployment, delays often occur due 
to bottlenecks in the screening process. The process requires 
a high degree of clinical specialist involvement, by the Speech 
Language Pathologist  (SLP), in one or more one-on-one ses-
sions, during which natural speech from the child must be 
elicited. The elicitation of natural speech from small children 
in a clinical setting takes time and requires a relationship to 
be established with the child.  In terms of how the interven-
tion is deployed, barriers often arise because it can be chal-
lenging for a family to undertake the at-home exercises that 
are a component of an intense intervention. We undertook 
a number of interviews with SLPs, which revealed that many 
children, otherwise unmotivated to perform at-home exer-
cises, are highly motivated to use their speech in the context 
of games in which tangible toys and video and audio prompts 
were used.

Development & Fabrication: We identified that the opportu-
nity that a SLP could effectively perform screening using re-
corded speech samples, provided the samples were elicited 
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appropriately. We also identified the opportunity to develop 
digital interactive toys and games to support at-home speech 
therapy exercises.  Whereas previous attempts at this have 
failed due to shortcomings in speech recognizer technolo-
gies, our insight was that the inducement and feedback com-
ponents of the engagement could be abstracted away from 
each other.  We decided to focus our development efforts on 
a digital toy that would simply engage a child’s speech (rather 
than try to analyze it and provide feedback).  It would simply 
record speech samples, to be reviewed by an SLP at a sub-
sequent opportunity. We called the toy Rafigh (the word for 
‘companion’ in Persian), a digital, interactive toy to aid with 
speech elicitation and evaluation (Hamidi & Baljko, 2014). Fig-
ure 2 shows Rafigh.  

We decided to use a mushroom colony (Back to the Roots 
Company, 2009) as a component in the toy. We were inspired 
to incorporate a living interface for Rafigh on the basis of our 
observations of children’s engagement and fascination with 
living things. The mushroom colony grows considerably within 
ten to twelve days. We chose this particular product because 
of the relative short growth cycle of the mushrooms and the 
potential for manipulating the colony growth rate via control 
of the amount of water administered.  The toy was augmented 
with electronic components to implement a conditional wa-
tering mechanism (e.g., that would be activated when the 
child responds to SLP-defined prompts from the toy).  Other 
components were added, such as a bubble blower-machine 
and video display, which could provide other forms of feed-
back.  Speech samples from the interaction are collected and 
monitored by the SLP at a later time. We use the Arduino mi-
crocontroller (Igoe, 2011) to control the actuators in the toy 
and use the CMU Sphinx open-source speech recognition en-
gine to detect speech (Lamere et al., 2003).  Rafigh does not 
attempt to automatically analyze speech; rather, it is respon-
sive to speech and engages the child in a dialogue with the 
mushrooms.

The first prototype of Rafigh engages the child in the caring of 
a mushroom colony.  In our pilot studies, the toy effectively 
elicited the child ‘speaking’ with the mushrooms.

Reflection:

Repurposing:  The mushroom colony acts as a living slow-me-
dia feedback display that responds to input speech. Our ap-
proach involves remixing existing technology to create a new 
digital design. Many of the components are open-source and/
or are inexpensive.

Empowerment: Rafigh provides an opportunity for the user to 
care for a living being. Many toys and computer games such 
as Tamagotchi (Bandai Co. Ltd., Japan, 1996), and Nintendogs 
(Nintendo Co. Ltd., Japan, 2005) have engaged children in 
interacting with virtual pets. Research shows that engaging 
real rather than simulated pets and plants can be beneficial 
to both parties (Lamers & van Eck, 2012; Isai & Viller, 2010). 
We aim to empower children and give them responsibility and 
control over a living interface. We believe that caring for a liv-
ing being will be a meaningful and enjoyable activity for chil-
dren and will motivate them to practice and use their speech. 
Previous research has shown that interacting with pets and 
plants can have many benefits for children (Levinson, 1980; 
Bergesen, 1989). Further, regularly attending and taking care 
of a pet fits in well with a child’s daily routine and can pro-
vide repeated enforcement with potential benefits for speech 
practice (Pollak et al., 2010).  

DISCUSSION

In recent years, access to rapid prototyping methods, such as 
3D printers and open-source hardware platforms, has lowered 
barriers to the design and production of digital artifacts. In 
an academic lab setting, we have benefited from these tech-
nologies for their power in early prototyping, and for their 
power as teaching tools in Human–Computer Interaction. This 
phenomenon, for us, has also triggered a re-examination of 
the role and responsibility of the HCI researcher.  Each new 
technological tool and technique, from small microcontrollers 
to virtual worlds, serves to increase the repertoire of digital 
media with which individuals can create novel interactive ob-
jects. These new developments oftentimes reduce or elimi-

Figure 2. Rafigh interface consists of an iPad connected to a living mushroom colony. The three images show the mushroom at different stages of growth
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nate barriers to use (knowledge barriers and cost barriers, as 
these tools become more user-friendly and cheaper to source). 
These expanded/elaborated roles (Designer, HCI researcher, 
DIY maker) also serve to expand the slate of activity that might 
be broadly construed as design. Sometimes, renaming or de-
contextualizing an existing technology is enough to transform 
it into a new entity and for it to afford new interaction oppor-
tunities.  This, in turn, serves to rearrange and retrofit of extant 
knowledge among community members. Given all of this, the 
question we face now is not whether something can be made, 
but rather why should it be made (Ries, 2011). In our examples 
above, we shifted from a solution-oriented approach to one 
that finds significance and meaning in designs that support and 
encourage specific values. This approach emphasized the role 
of ethical and aesthetic choices, in addition to functional ones. 
We have drawn upon historical cultural artifacts as sources of 
inspiration.  In the examples above, a key component was in-
volving the community of the user, as motivated by our belief 
that there is valuable knowledge latent in a user’s community.

Subversion, as instantiated in a digital interaction, can afford 
the user within his or her community and context an opportu-
nity for empowerment. One way to accomplish this is by en-
couraging and actualizing social practices, such as collabora-
tion, democratization, and creative expression, via interactive 
activities that are mediated by digital media. However, the rel-
ative value of various social practices has its basis in culture. 
Extant cultural artifacts can be an effective way to identify such 
social values and be inspired by them. These artifacts, which 
are simply the ‘technologies’ of a prior time, reveal values that 
may be relevant to current, digital design contexts when seen 
through the lens of cultural anthropology. The re-imagination 
of existing technology, as inspired by historical cultural arti-
facts, is only natural as these artifacts are the ancestors of 
digital designs.  Two different, yet complementary, veins of 
activity inspire our approach. In one vein are the approaches 
informed by critical technical practices, such as Reflective De-
sign (Sengers et al., 2005), and Thoughtful Interaction Design 
(Löwgren & Stolterman, 2004) that advocates the application 
of critical theory and reflection to design. In the other vein are 
the Hacker-Maker approaches, with their emphases on shar-
ing, challenge to authority, and playful cleverness. 

SUMMARY & CONCLUSION

In this paper, we have discussed subversion and empower-
ment, drawing across disciplinary boundaries (Design, Hu-
man–Computer Interaction, and the Maker Movement). Our 
aim is to draw into focus the following three aspects of design: 
(i) looking to cultural artifacts for inspiration, (ii) fabrication 
approaches that emphasize repurposing and rearrangement 
of technologies, and (iii) critical reflection. Cultural artifacts 
afford a point of inquiry into the sources of latent knowledge 
from the user and their community, and to incorporate en-
gaged knowledge arising from contexts of use and underlying 
social processes. The Maker and Hacking communities have 
shifted beyond amateur expertise and offer techniques for the 

reimagining and rearrangement of extant technologies. Final-
ly, critical reflection is necessary in the examination of how 
interactive digital media affords interactions that question, 
challenge, and transform extant prevalent social dynamics. 
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ABSTRACT

The Finnish government offers various educational programs to aid immigrants — currently 
5.2 % of the population — in language acquisition and cultural assimilation, but the efficiency 
of these programs in improving high-skilled immigrants’ job opportunities has been questioned. 
This study uncoveres what impedes the high-skilled immigrants’ transition from intermediate 
level to advanced level language skills, and explores future instructional design solutions, with a 
qualitative study including textbook authors, instructors, and learners. 

Findings report that current teaching materials with too heavy emphasis on grammar, and 
instructors’ too strict teaching styles overrule what intermediate level learners need the most: 
comprehensible/communicative input optimal to the learner’s current level, professional 
vocabulary, practical conversation skills, and cultural knowledge. For this, we suggest new ap-
proaches: teaching materials with low cognitive loads and effective visual design, adaptive-
interactive text for personalized comprehension lessons, participatory storytelling platforms for 
personalized topics, and involving the whole community as a learning environment for more 
practice opportunities.   

KEYWORDS: Second-language acquisition, instructional-design, visual-communication design, 
professional language improvement, design for social integration

INTRODUCTION

Immigration has been on the rise in Finland during the past 
two decades. As stated by Ikäläinen (2003, cited in Miettinen 
& Puurunen, 2007), upon their arrival, immigrants of all types 
(highly- and low-skilled) are expected to ‘integrate them-
selves’ into Finnish society. However, ‘unemployment rate 
of immigrants is three times that of the majority population’ 
(Ministry of Employment and Economy in Finland, 2012, p.1), 
and ‘a high level of education does not protect foreign-back-
ground residents from unemployment as efficiently as it does 
the domestic population’ (Statistics, 2013, p.24). The Finnish 
Act on the Integration of Immigrants and Reception of Asy-
lum Seeker (Ministry of Employment and Economy in Finland, 
1999-2009) aims to provide immigrants with protection and 
guaranteed participation in society, by bettering the chances 
for immigrants to find job opportunities and emotional well-
being; these programs include Finnish language instruction.            

Nevertheless, the language programs only comprise of basic 
level lessons, without covering Finnish for highly-skilled pro-
fessional activities. Also, educated immigrants are expected 

to manage social codes proper to their fields, because ‘It is 
more than just degree, language skills or social relationships. 
[...] mastering the social code, [...] where a person assimilates 
into the society and society's requisites the right way’ (Kyhä, 
2011, p.65). Assimilation courses, however, do not provide suf-
ficient education on Finnish cultural and communication pat-
terns either. The stages of government integration programs, 
and the immigrant’s steps towards finding employment and 
bettering their language skills is illustrated in Figure 1.

As a result, ironically, more educated immigrants find it 
harder to find the right positions where they can fulfill their 
professional goals and be assimilated into Finnish society. In 
this study, high-skilled immigrants are defined as immigrants 
with Bachelor degrees, or higher levels of education, follow-
ing Iredale's definition (2001, cited in Cerna, 2010). Recent 
media coverage has shown that unemployment rates are high 
among high-skilled immigrants (Yleisradio, 2010). Foreign 
health-care workers found that the language, among other 
factors, force them to leave (Yleisradio, 2013). The increas-
ing number of jobless immigrants can cause social costs and 
unrest in the future.
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In light of the situation, this research explores efficacies of cur-
rent Finnish language education methods and materials, and 
approaches future directions of instructional design interven-
tions for intermediate level Finnish learners, in order for them 
to acquire the necessary linguistic skills for professional activi-
ties. Two research questions were posed:

Q1. What are the limitations of current language courses that 
prevent intermediate level Finnish learners from building more 
advanced, professional level language skills?  

Q2. What makes current teaching methods/materials effec-
tive? From the lessons, which directions of design interven-
tions are conceivable, to strengthen high-skilled immigrants’ 
job competency?  

In order to answer these questions, the team has looked into 
previous studies about the impact of emotions in learning 
(Gundogan & Erbug, 2006; Tung & Deng, 2004), and current 
theories of second language acquisition with an emphasis 
on effective language teaching/learning methods in the next  

Figure 1. Outline of integration program in stages and stakeholders
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section, then details of our research activities in the Research 
Design and key findings in the Discussion section that follows, 
with future design implications in the Conclusions. 

THEORIES OF ADULT SECOND 
LANGUAGE ACqUISITION 

How can a second language be effectively learnt or taught? 
Krashen (1981; 1982) proposed five hypotheses on the subject. 
First, the acquisition and learning of a language differ in that 
acquisition is ‘the way children develop ability in their first 
language’, while ‘using the language for communication’ in im-
plicit, informal, and natural ways. Language learning, on the 
other hand, is gaining ‘conscious knowledge of a second lan-
guage, knowing the rules’ in the forms of ‘formal knowledge’ 
(Krashen, 1982, p.10). An adult learner can both acquire and 
learn a new language. Second, the monitor hypothesis (Krash-
en, 1982, pp.15-19) suggests that the use of Monitor (i.e., the 
formal knowledge of language) can be either overused or 
underused, but the optimal Monitor users use grammatical 
knowledge appropriately and it does not interfere with their 
communication.

Third, the natural order hypothesis maintains that ‘the acqui-
sition of grammatical structures proceeds in a predictable or-
der’ (pp.12-13), such as learning progressive verbs precedes 
learning regular past verbs and possessive forms. Then, how 
can a learner advance from one level to the next in language 
acquisition, as opposed to learning? With the fourth, input hy-
pothesis, referring a learner’s current developmental stage i, 
Krashen posits that ‘the acquirer understands input that con-
tains i + 1, […] focus[ing] on the meaning and not the form of 
the message’ (Krashen, 1982, pp.20-21). By relying on context, 
knowledge of the world, and other extra-linguistic information, 
a learner can understand a new sentence structure. Lastly, 
the affective filter hypothesis shows the learner as a person 
with affective variables, such as motivation, self-confidence, 
or anxiety that either encourage or discourage the learner to 
seek more acquisition opportunities (Krashen, 1982, p.31). 

Based on the hypotheses, Krashen (1982, pp.63-76) recom-
mends providing the following for effective language acquisi-
tion in either a formal or informal learning environment:  

•  Comprehensible input with simple codes — simple and 
short sentences, articulated pronunciation, repetition 
of common vocabulary, etc. — which is a bit beyond the 
learner’s current level (i + 1). 

•  Non-linguistic means of comprehension such as showing 
objects and pictures, in order to take advantage of the stu-
dent’s knowledge of the world as part of the lesson. 

• Meaningful communicative input where i (current level) 
+ 1 is naturally supplied, not by mechanical grammatical 
drills, to make lessons practical.  

•  Lessons that do not put students on the defensive with too 
much error correction or forced production, so students 
remain open to input. 

•  Input that is sufficient in quantity, to make sure i + 1 is re-
peatedly provided in diverse forms, and enough time for 
students to build competency before speaking. 

We found that some of Krashen’s recommendations were al-
ready put to use in the Finnish teachers’ classes interviewed 
for this study, but different approaches/emphases were ob-
served from their teaching methods and materials as well. 
In the next section, the findings from a qualitative study with 
Finnish teachers and learners continues. 

RESEARCH DESIGN 

In order to investigate the research questions — the limi-
tations of current language courses for intermediate level 
learners, and the future directions of design interventions —  
the research team carried out (i) email interviews with the au-
thors of popular Finnish textbooks, (ii) interviews with three 
instructors, and (iii) interviews with five intermediate-level 
Finnish learners.  

Task one: Email interviews with authors of Finnish 
teaching materials 
Teaching/learning materials (textbooks, etc.) are most rel-
evant to the learner’s in- and out-of-class experiences. They 
provide both linguistic and non-linguistic information; visual 
features in the textbook, such as images depicting objects, en-
hance learning as linkages between the learner’s knowledge 
of the world and language lessons (Krashen, 1982, pp.63-76). 

For these reasons, in response to the two research questions, 
the kick-start of this study was a review of the eleven Finnish 
textbooks available in assimilation courses. In order to learn 
more about them, a brief email questionnaire was sent to the 
authors, with questions on the historical context of author-
ing, the author’s teaching background, their perspectives on 
the language courses’ role in foreigners’ assimilation, and the 
author’s opinions/involvement in the visual design process. 
The authors of Harjoituskirja Suomen Kielen Alkeisoppikirja 
[Workbook: Basics of Finnish Language], Kuulostaa Hyvältä 
[Sounds Good] and Sairaan Hyvää Suomea [Insanely good 
Finnish] responded.  

All authors have years of teaching experience, and wrote their 
books for their own classes. They all acknowledged the im-
portance of the visual design of textbooks in enhancing learn-
ing experience. Harjoituskirja Suomen Kielen Alkeisoppikirja 
[Workbook: Basics of Finnish Language], was written for uni-
versity students in 1987, with heavy emphasis on grammar. It 
has been reprinted for decades, with only minor changes in 
content over time, to make it up-to-date (e.g., exchanging a 
record player for iPod, or a restaurant for a night club). Kuu-
lostaa Hyvältä [Sounds Good] focuses on the conversational 
use of the language. From the authors of Hyvin Menee! [It’s 
going good] and Suomen Mestari 1 [Finnish Master 1], we did 
not get any responses. Later, during interviews with teachers,  
we learned they were written in response to the National Core 
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Curriculum for Integration Training for Adult Immigrants an-
nounced in 2012. These two books were written for a broad 
range of learners, both skilled and unskilled immigrants, from 
K-12 to college level classes. In these books, a noticeably dif-
ferent design approach — color-coding, less saturated pages, 
and clear visual hierarchy — makes the content structure ac-
cessible for the learner. Unlike other books, Sairaan hyvää 
Suomea [Insanely good Finnish] was written specifically for 
foreign students in the field of nursery, to assist their profes-
sional language acquisition. A comparison of five much used 
books — Kieli Käyttöön-Suomen Kielen Alkeisoppikirja, Har-
jouituskirja Suomen Kielen Alkeisoppikirja, Hyvin Menee!, 
Suomen Mestari 1, and Sairaan Hyvää Suomea —is presented 
in Figure 2.

Task two: Instructor interviews
Secondly, in order to learn more about the effectiveness of cur-
rent teaching methods and materials in language courses, we 
interviewed three Finnish teachers. The interviews lasted on 
average 45-50 minutes, and were conducted at the teachers’ 
work places. For the anonymity of the participants, we refer to 
them as Male Teacher 1 (MT1), Female Teacher 1 (FT1), and Fe-
male Teacher 2 (FT2). MT1 and FT1 are native Finnish speakers, 

while FT2 is a Peruvian Finnish speaker. MT1 and FT1 work with 
a wide range of learners, from university students to refugees. 
FT2 works with international and Finnish students in the field 
of health services and nursing. The instructors have teaching 
experiences that range between eight to fifteen years.

For our first research question, the interviews uncovered what 
prevents intermediate Finnish language learners from advanc-
ing. In relation to the second research question, we enquired 
about the teachers’ opinions on the visual design and content 
of teaching materials, their ideas for the ideal teaching envi-
ronment, and their methods and materials in order to get their 
suggestions for improvements.

Task three: Student interviews
We interviewed five intermediate level Spanish-speaking Finn-
ish learners who have lived at least seven years in Finland, and 
have obtained post-graduate degrees from Finnish institu-
tions; they were a sample of highly-skilled immigrants whose 
language needs this study intends to explore. 

The student interviews lasted on average 45-50 minutes and 
were conducted on school grounds or work places. For ano-
nymity, the participants were referred to as Female Student 

Figure 2. Most frequently used Finnish textbooks, compared in terms of publication year, target user, purpose, topic, and learning emphasis.   
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one (FS1), Female Student two (FS2), Male Student one (MS1), 
Male Student two (MS2) and Male Student three (MS3). They 
all belong to different fields and their work situations were 
somewhat variable: MS1 and MS2 hold academic positions 
but use English at work. MS3 has a position in an IT com-
pany where English is spoken. FS1 is self-employed, and FS2  
is unemployed.

During the student interviews, their opinion on the courses, 
instructor competency, materials, and especially the visual 
design of textbooks were questioned. Students also made sug-
gestions on how to improve language courses, along with their 
idea of an ideal learning environment. Details of their com-
ments are analyzed in the next section.

DISCUSSION

In this section, insights gained from student and teacher in-
terviews about language courses and use of teaching mate-
rials are discussed from two aspects: (i) the limitations of 
current instruction methods and the context/environment in 
which the learning takes place, in teaching advanced levels 
of Finnish specific to professional fields, and (ii) the efficacy 
of current teaching materials, that point to directions of fea-
sible design proposals.  

Challenges in current Finnish teaching methods and 
learning environment
The Finnish language, which belongs to Uralic language fam-
ily, is not connected to Germanic or Latin linguistic groups, so 
the initial stages of Finnish learning can be very demanding, 
due to the amount of vocabulary and grammatical rules to ac-
quire. According to a news article (‘Finnish among most dif-
ficult’, 2013, pp.2-7), it takes ‘44 weeks or 1100 hours’ of active 
learning for an English speaker to achieve a level of written 
and oral skill sufficient to work with the language. Its fifteen 
grammatical cases or ‘noun conjugations and prepositions of 
place can be a puzzler’ to the learner (‘Why Finnish can seem 
like’, 2013, para. 4). In addition to that, the following problems 
were mentioned during the student interview. 

Lack of comprehensible/communicative input 
in an immersive learning environment

Language learners in early stages need comprehensible input 
with simple codes of information a bit beyond the learner’s 
current level, in order for him/her to access the next level of 
linguistic skills (Krashen, 1982, pp.63-76). Studying in an im-
mersive environment allows the learner to be exposed to a 
large quantity of natural, meaningful input, with enough prac-
ticing opportunities. Learning Finnish in Helsinki, however, 
does not always provide such advantages, according to stu-
dent interviewees in this study. 

First, instructors do not provide meaningful comprehensible/
communicative input during the class, because they would 
rather use the limited time for repetitive grammar exercises 

— from the instructor’s point of view, the grammar drills are 
necessities. Instead, instructors encourage students to use 
the language in any given occasions outside the classroom. 
Nevertheless, students’ real-world interactions with Finns are 
not necessarily helpful, comprehensive input. In such situa-
tions, the conversational skills needed are much higher than 
what the learners can handle, and they do not get proper feed-
back from Finns, so the same mistakes will be repeated. Many 
learners will walk away from the situations feeling confused 
and frustrated. 

Second, less motivated learners tend to think that learning 
Finnish is not necessary, because Finns are fluent in English 
and are ready to speak if needed. It is the most popular foreign 
language in Finnish ground schools (‘More Finnish kids opt to 
study English’, 2013). Surrounded by them, some learners are 
not motivated to use Finnish as often as they should be, and 
they begin to overlook the need to be proficient. 

In-class teaching methods and styles

The learner’s first encounter with Finnish language is from 
language course instructors; their roles and the methods 
employed in the class are of high relevance to the learners’ 
advancement. About their classroom experience, many par-
ticipants commented on the teachers’ unenergetic style of 
teaching or being too keen on correcting the student to the 
point of frustrating them.

We had turns to answer, and for me to say double tt’s and dou-
ble pp’s is a hassle and so when we had exams or give answers 
I didn’t pronounce well or didn’t make the sentences perfect. 
She insisted to make sentences perfect, I was very frustrated be-
cause it was very difficult (MS4, from personal communication, 
October 4, 2013).

Student interviewees also commented on courses that are not 
structured with the right comprehensive level of input. Such 
classes can turn into negative experiences as the next example 
shows; a teacher set the pace for the most skilled in the class-
room, and it was way beyond i + 1 input for other students who 
were left behind. 

The teacher assumed that we were very fluent and I wasn’t, 
but the people around me were, so she was speaking so fast 
everything in the class was 100 km/h for me and (...) it was a 
very embarrassing experience for me (MS4, from personal com-
munication, October 4, 2013). 

When teachers manage to create a good environment in the 
class, to engage students with diverse and interesting activi-
ties, providing the input proper to their level, then the learn-
ers’ frustration and bad experiences can be prevented. 

An analysis of teaching material
During the interview, students and teachers discussed both 
problematic and effective aspects of learning materials, 
around visual design, content, and images. Their comments 
provided useful insights on future design interventions for an 
improved learning experience. 
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Visual clarity

In this study, student interviewees understood visual clarity as 
design with less cognitive load, ease of use/read, and content 
relevance. The learner’s cognitive load can be reduced with an 
optimal amount of content per page. The rhetorical clusters 
(Schriver, 1997) in the page layout make it easier to use/read 
the book. Lastly, graphic elements and typographic treatment 
can highlight a specific part of a text or a word in order to show 
key learning points to focus on. 

Cognitive load In relation to the amount of content in each 
section/page, the discussion with teachers showed that they 
prefer a book with enough content for the student to study on 
his/her own, and also to leave some room for extra input from 
the teacher for a lively classroom experience. For this reason, 
they favored simple images, which make it easier to give fur-
ther input and create discussions.  

Effort on clarity, partly based on the fact that they give as little 
info as possible [...] is easier to add things to a description that 
is simplified, than to try to figure out things from the compli-
cated description (FT2, from personal communication, October 
11th, 2013). 

Student participants also mentioned the information overload 
coming from visual saturation that hinders the formation of 
clear content clusters, and the learner’s concentration on one 
topic at a time. They favored some textbooks with unsaturated 
layouts and supporting visual elements like images, color cod-
ing, and typographic variations that make key learning points 
prominent (Figure 3).

Ease of use Participants also mentioned how some visual fea-
tures of the books allow them to recognize how the content 
is structured on each page, and over the entire length of the 
book. First, on each page, effective layouts create rhetorical 
clusters, i.e., ‘a group of text elements designed to work to-
gether as a functional unit within a document [...] help the 
reader interpret the content in a certain way’ (Schriver, 1997, 
p.343, cited in Gillenson, 2008), formed following Gestalt 
principles of organization, such as proximity grouping, and 
continuity (Koffka, 1935; Köhler, 1929). 

Second, for the whole book, consistent visual styles for ele-
ments are perceived as visual references, and allow the learn-
ers to perceive the book as a structured whole. The chapter 
and section titles differentiated with typography styles help 
students recognize content hierarchy. The consistency of col-
or-coding supports learners in information spotting. Graphic 
symbols indicating different types of content were also con-
sidered to enhance browsability and make it easier to remem-
ber where content is placed in the book (Figure 4). 

That’s what I meant with the reference, it is easy to mark and 
then to go back to it. The browsability is quite good because 
every page is different and not packed with text, it makes it easy 
to browse and find what you’re looking for (SF2, from personal 
communication, 23 September, 2013).

Content relevance Lastly, interviewees commented on how 
visual design features support acquiring various key learning  

points. Graphic organizers, such as charts or tables, were 
favored because they provide summarized core information 
(Figure 3 and 5). 

Many participants also mentioned key learning points empha-
sized with typographic treatments; for example, the grammar 
inflection section of Suomen Mestari 1 (Figure 5) was made di-
gestible with variations in type and color on the word endings 
(vowels—‘a’ change to ‘o’, etc.). 

You have the color [...] where you have the endings and when 
you have double letters so you really concentrate [...] If you 
write everything in the same color you don’t have this unders-
tanding or you have to memorize [...] (FS1, from personal com-
munication, September 20th, 2013).

In short, the visual clarity of teaching materials can enhance 
the learner’s experience. Their cognitive load can be reduced 
with the optimal amount of content. Textbooks will be easier 
to use, with formation of rhetorical clusters and consistent 
use of color and type variations to make clear to the learner 
the content hierarchies. Finally, graphic organizers and visual 
treatments can help the learner by summarizing information 
of a chapter or highlighting key learning points. More sugges-
tions for future design directions continue in the Conclu-
sions section.

Content

During the interviews, the content of language books was dis-
cussed, with the purpose of learning how the current content 
scaffolds for acquisition advanced levels of professional lan-
guage and cultural knowledge. 

Most books turned out to be focusing on grammar and vo-
cabulary building for basic and intermediate level courses 
(Figure 1). Some are targeted to university students and oth-
ers to lower levels. Some are better fits for beginners and can 
be studied by the student alone, while others are for inter-
mediate level students, designed to be used along with the 
teacher’s guidance. 

In regards to textbook content, instructors feel that the con-
tent is appropriate for beginners, regardless of the presenta-
tion (overall visual design) of the books. They feel that Finnish 
contemporary customs and cultural information is missing in 
them; the teacher should provide it as extra input in the class. 
Meanwhile, in regards to the same textbooks, students point-
ed out the lack of (i) relevance to their professional fields and 
required vocabulary, (ii) practicality, since many examples do 
not reflect the daily use of the language, and (iii) insights on 
contemporary customs and cultural information (e.g., Finn’s 
idea of privacy or their communication styles) that they could 
not learn either from textbooks or from teachers, according to 
students’ comments. 

First, regarding the relevance of textbook topics to their pro-
fessions, student interviewees commented that the books fo-
cus on generic use of language and none of them are targeted 
to their professional fields. In this study, all student interview-
ees hold postgraduate degrees in various fields, and some 
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Figure 3. Example from Hyvin Menee! [It’s going good!] of low cognitive load: adequate amount of content surrounded by sufficient white spaces; 
graphic elements that suggest type of exercise and type variations.  

Figure 4. Use of visual elements—type variations and color management—enhances browsability and facilitates information spotting for each 
page and the whole book.
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continue to work in the same fields using English language. All 
of them agreed that, even after achieving an intermediate level 
of Finnish, they still cannot access mainstream job opportu-
nities due to their insufficient professional language skills in 
their own fields; they are forced to apply only to positions that 
accept English as a working language, which are few. One in-
terviewee speculated that textbook authors might not know 
what the learner needs — ‘they need to know what I want, my 
purposes, intentions, and my needs’ (FS2, from personal com-
munication, 23rd September, 2013). 

The problem is recognized, and some advance level language 
and communication training opportunities are available in 
specific professional fields. The research team found learn-
ing materials specifically targeted to college level nursing and 
health-care degrees — Sairaan Hyvää Suomea [Insanely good 
Finnish] by Kela, Korpela and Lehtinen — where students 
are presented with vocabulary and transcripts of real con-
versations between nurses and patients. This book teaches, 
in addition to vocabulary specific to the field, protocols and 
procedures between workers and patients in Finland. The dia-
logues reflect the spoken use of the language. 

Second, student interviewees wanted content with practical-
ity, such as dialogues that reflect everyday use of the language 
— idioms, slang and more complex vocabulary — of proficient 
speakers, to be able to acquire them and feel culturally inte-
grated at their workplaces. Regarding how students feel about 

current textbook content, we have selected some insightful 
quotes from our interviewees discussing the practicality of the 
material. The following quote points out what topics students 
may better relate to: 

There are some examples of conversations, and they were very 
short and more close to how conversations are in reality, not this 
really imaginary situations like going to the bank… you don't go 
to the bank in Finland anymore (FS2, from personal communica-
tion, September 23rd, 2013).

The lack of practicality has been a common discussion among 
our interviewees; in the textbook, students could not see 
how the language molds and reshapes in use, which made it 
hard for them to become active speakers. The other side of 
this problem is the impracticality of current content. Students 
talked about the amount of vocabulary they memorized in the 
beginners level but never used in daily conversations. In some 
books, introduction of new vocabulary is done (often in large 
quantities) to represent Finnish culture in actions, objects, 
and places. Some of this content, however, is presented in a 
decontextualized manner, with poor visual representations. 

Third, current teaching materials do not cover cultural and be-
havioral knowledge of Finnish culture, while the learners aim 
to understand Finnish cultural codes as a key part of work-
place communication. Being able to understand unspoken 
forms of communication at workplaces, as well as overcoming 

Figure 5. A spread from Suomen Mestari 1 [Finnish Master 1] with summary tables. 
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differences in communication styles — e.g., communicating 
in a direct manner, without extra politeness, is not the norm in 
Latin cultures where student interviewee are from in this study 
— is what foreign applicants are expected to know. Teachers, 
however, seem to be unaware of this need, because the cultur-
al communication patterns might seem too obvious to them. 

From the teacher’s point of view, teaching the cultural aspect 
of linguistic communication in the classroom is challenging 
and ineffective. For example, a teacher from a nursing school 
regarded some colloquial dialogues in Sairaan Hyvää Suomea 
[Insanely good Finnish] inappropriate, since they could sound 
disrespectful, even though that is how native Finnish speakers 
say it. She maintained that the cultural aspect of the language 
should be taught only in practice, where the learner can observe 
and clarify the native speaker’s language use in the context. 

Elderly people don’t like to be addressed in spoken colloquial 
Finnish and you have to ask permission to address them in fa-
miliar tone, if you teach nurses to address patients this way it 
violates the principles of nursery (FT3, from personal communi-
cation, October 21st, 2013).

We concluded that (i) there is a need for courses/materials 
designed to teach language specialized in high-skilled learn-
er’s professional fields, with up-to-date and relevant topics. 
(ii) Practicality is a concern among students since textbook 
examples are much different from the spoken Finnish. (iii) Cul-
tural communication teaching is missing from textbooks, and 
not widely addressed by teachers in the class. Learners need 
this type of knowledge to holistically understand cultural dif-
ferences that are reflected in the use of language. Our findings 
point to the need for design solutions that allow learners to 
construct their own teaching/learning materials. More sug-
gestions for future design directions continue in the Conclu-
sions section.

Images

Among the topics discussed with learners and teachers were 
the role of images in books and their importance for language 
learning. Learners pointed to the strengths and weaknesses 
of illustrations and photographs from books. Most comments 
about the photographs were positive since they visually de-
scribe what is being studied (accuracy/closeness), add com-
plementary information (informational value), in addition to 
making the learning more engaging.  

Accuracy/closeness Some observations were made on the 
photographs that clarify the meaning of the content at hand. 
For example, the inclusion of a photo of korvapuusti, a typi-
cal Finnish bread, was considered to enhance the understand-
ing of the text (Figure 6, left).  Many positive comments were 
made on images of the most common products available in 
supermarkets (Figure 6, right). 

These are exactly the products that you see and I remember the 
first time I came to Finland and went to the supermarket, I was 
super lost and it was a pain because I didn't understand even if 
you see the product, you have to read and I didn't understand 
(FS2, from personal communication, September 23rd, 2013).

With images, learners became familiar with the products, and 
remembered the difficulties in understanding labels in the ear-
ly stages of language learning. Photographs were favored over 
drawings, as complementary information on the subject was 
richer with photographs. 

Informational value Images or other visual elements such as 
dialogue boxes can broaden the comprehension of what is be-
ing studied with additional information, while too simple or 
schematic ones lack such strength —they do not enhance nor 
provide enough additional input to the content. In the follow-
ing example (Figure 6, left), a brief dialog box accompanied by 
one image depicts real use of language. It helped recollection 
of previous experiences and enhanced retention of lessons, in 
the learners’ opinion.

Use of drawings and photographs assist learning difficult con-
cepts, such as prepositions of place in the Finnish language. 
Figure 7 describes how prepositions (mihin, missä, mistä; 
where to, where you are, from where) inflect the endings of the 
following words, depending on whether it is an open or closed 
space; with the image, students can better relate their previ-
ous experiences to the learning points. 

In addition to that, according to interviewees, some textbooks 
were actually fun to read, and they seemed lighter in content, 
thanks to the use of supporting images. Others were not re-
ceived well; Kieli Käyttöön-Suomen Kielen Alkeisoppikirja 
[Language Use — Finnish language basic book] was consid-
ered un-engaging, due to its extensive use of text, monochro-
matic and monotonous style of drawings. 

In short, regarding the value of images in textbooks, the learn-
ers appreciated that they can learn more from some images 
(mostly photographs) thanks to their accuracy and informa-
tional values, but if images are too simplistic, or just decora-
tive — by repeating the same information already presented in 
the text — they were not considered functional.  

CONCLUSIONS

The government integration programs for immigrants provide 
basics of Finnish language, but the programs do not cover 
Finnish for specialized professional activities. In consequence, 
high-skilled immigrants’ employment opportunities are re-
duced, and a long-term unemployment hinders immigrants’ 
assimilation process generating anxiety, stress and depres-
sion. This study aimed to uncover (i) why intermediate level 
Finnish language learners have difficulties in acquiring both 
specialized languages required for high-skilled professionals 
and cultural fluency, and (ii) which design solutions are con-
ceivable, inspired by the effective features of current teaching 
methods/materials.  

The findings from this study suggest room for improvement in 
current Finnish language lessons: lack of practice opportuni-
ties while classroom teaching is limited and focused on repeti-
tive grammar drills, and a lack of content relevant to students’ 
professional needs, practicality for daily use, and cultural 
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Figure 6. A page with photos and dialogue boxes enhances students’ recollection and retention (left). On the opposite page, images of basic grocery items de-
scribe what is being studied (right). 

Figure 7. Place prepositions from Kieli Käyttöön- suomen kielen alkeisoppikirja: visual images help the learner understand inflections in word end-
ings, depending on whether the subject: is at-, coming from-, or going to- (the kiosk).
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knowledge. The results also include the implications of effec-
tive (visual) features of current teaching methods/materials 
for future design proposals. 

First, the whole Community can serve as a learning environ-
ment. One suggestion made by an instructor was helping 
students have more interactions with native speakers, by 
running daily errands in Finnish, and collecting study credits 
from it. This idea can be developed into the whole community 
as a learning environment where instructors, students, and 
Helsinki residents can collaborate in Finnish language edu-
cation; for example, an intermediate level student can get 
work-related activities in her field done in Finnish, to collect 
stamps or grades on her language study passport from na-
tive speaker professionals. 

Second, adaptive-interactive learning materials can be uti-
lized. During the teacher interviews, one instructor showed 
a series of newspaper articles written in three different ver-
sions of complexity in vocabulary and comprehension levels 
(Figure 8). The articles were useful in teaching students with 
varied reading-comprehension skills; students can progres-
sively acquire advanced levels of linguistic skills. This idea 
points to an adaptive language teaching system which gen-
erates/presents the same material in different versions of 
difficulties, to provide customized comprehensive input  
for learners.

The authors expect the solutions will address the learner’s 
study progress, as well as their emotional benefits, because 
the solutions will reduce their stress and frustration with per-
sonalized materials and more interesting/useful content.
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Lastly, an online, participatory storytelling platform can be 
used to collect up-to-date and personalized topics of text 
for the learner, in order to make language lessons more rel-
evant to their interests and levels. During a student inter-
view, the idea of studying with real-world events/activities, 
instead of practicing imaginary dialogues, as in current text-
books, emerged, which is not possible/feasible with printed 
textbooks. Online tools where instructors, the community 
of Finnish native speakers, and students can collaboratively 
compose customized teaching materials will meet the learn-
ers’ diverse needs. Participants can share articles, build  
vocabulary, and utilize different types of media for a more en-
gaging learning experience. This platform can also let Finns 
share their observations and reflections on various issues, to 
help foreigners understand Finnish culture in a holistic way. 

 http://de2014.uniandes.edu.co  |   October, 2014. ISBN 978-958-774-070-7.  pp. 32-43



43LEARNING ADVANCED FINNISH: ExPLORATIONS FOR SECOND LANGUAGE ACqUISITION | T. Rodriguez, Y. Hahn

De
si

g
n 

fo
r 

so
ci

al
 in

no
va

ti
o

n

Schriver, K. A. (1997) Dynamics in document design: Creating texts 
for readers. New York: John Wiley and Sons. 

Tung, F., and Deng, Y. (2004) ‘Interaction design as a motivator’, Pro-
ceedings of 4th International Conference on Design & Emotion. Place 
of conference 

Vihavainen, M., Ranto, S., Salorinne, M., and Selander, P. (2013) City 
of helsinki, urban facts statistics 2013, No. 40,  Helsinki, Finland:  
City of Helsinki. 

Yleisradio, F. (2013) Finnish among most difficult languages for English 
speakers. Available from: http://yle.fi/uutiset/Finnish_among_most_
difficult_languages_for_English_speakers/6690499. [1 April, 2013]. 

Yleisradio, F. (2013) Spanish nurses leaving Vaasa. Available from: 
http://yle.fi/uutiset/spanish_nurses_leaving_vaasa/6651272. [11 April, 
2013]. 

Yleisradio, F. (2013) More Finnish kids opt to study English than na-
tive languages, English remains by far the most-studied foreign lan-
guage in Finnish comprehensive schools. Available from: http://yle.
fi/uutiset/more_Finnish_kids_opt_to_study_English_than_native_lan-
guages/6658508. [24th May, 2013]. 

Yleisradio, F. (2013) Why Finnish can seem like such a tongue-twist-
ing, mind-bending language. Available from: http://yle.fi/uutiset/
why_finnish_can_seem_like_such_a_tongue-twisting_mind-bending_
language/6910081. [31 October, 2013].



44
Salamanca, J., Desmet, P., Burbano, A., Ludden, G., Maya, J. (Eds.). Proceedings of the Colors of Care: The 9th International Conference on Design & Emotion. 

Bogotá, October 6-10, 2014. Ediciones Uniandes, Bogotá, 2014. ISBN: 978-958-774-070-7

ORAL PATRIMONY: A RESOURCE THAT INTE-
GRATES COMMUNITIES WITH THEIR CULTURAL 
HERITAGE

The Oral Patrimony is structured by a rich platform of stories 
told from one generation to another where all the Cultural Heri-
tage is present, because as the UNESCO has stated in The Con-
vention for the Safeguarding of the Intangible Cultural Heritage 
(Paris, 2003): ‘Language is considered the vehicle of all the tra-
ditions and cultural expressions, even the language itself’. 

Though it is completely intangible, it gathers all the wisdom 
and evolution about different social manifestations (such as 
carnivals, festive events, and daily life); artistic practices (like 
theatre and dances); the know-how concerning nature and 
the universe (agriculture, medicine, gastronomy, mythology, 
etc.); artisanal techniques (such as basketry, ceramics and 
textiles, among others); and their materialization typologies, 
as in the case of sites (historic places, archeological sites, 
and cultural landscape); as well as cultural objects (for ex-
ample, books and handicrafts, among others).

The wisdom that these stories reveal is the result of a long 
process whereby every community consolidates around a 
cultural manifestation or practice, and through the oral ar-

chives of this cultural evolution wisdom can be perceived. For 
this reason any approach to the Oral Patrimony of a commu-
nity clarifies the past of a territory, its people, and its culture.

In this way it is possible to establish the intrinsic narrative 
nature of the Oral Patrimony, which has all the potential for 
reinforcing the communication of the cultural goods with 
their cultural bearers. In fact, through the integration of oral 
resources and the visual features, present in the cultural 
goods, a stimulating narrative can be structured. Therefore, 
people can understand better the elements of their cultural 
heritage, and if the communicative interaction becomes a 
memorable experience a sense of belonging and consequent-
ly a reinforcement of the cultural identity can be furthered in 
the bearers. 

STORYTELLING AND ORAL PATRIMONY: REMARK-
ABLE CASES WHERE CULTURAL GOODS BECOME 
STORYTELLERS

The AESS Archivio di Etnografia e Storia Sociale della Regione 
Lombardia - Archive of Ethnography and Social Stories of the 
Lombardy Region, the London’s Voices exhibition-project, 
and the interactive spaces-exhibitions Sensible Map and 

THE ORAL PATRIMONY OF A COMMUNITY IN THE 
CONSTRUCTION OF CREATIVE AND CULTURAL 
INDUSTRIES: A STRATEGY FOR CULTURAL 
SUSTAINABILITY AND ECONOMIC GROWTH 
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ABSTRACT

The elements of the Cultural Heritage have brought new discussions and challenges because 
despite the recognition of their value they have been idolized and consequently confined in 
museum cases, disconnecting them from reality. This research has been developed from a De-
sign framework and explores how the narrative character of the Oral Patrimony is able to con-
nect these resources with their contemporary context and bearers; thus cultural goods become 
Storytellers (as any product), able to reveal their potential as resources of sustainable develop-
ment at different levels (cultural, economic, environmental, political, etc). 

Throughout some Design strategies (Emotional Design and Co-Design) people – cultural bear-
ers can become active users and consumers of their territory and cultural property and have a 
meaningful approach (supported by Storytelling) that helps them to understand the potential 
of their Cultural Heritage in the construction of Creative Industries and therefore of a Creative 
Economy.

KEYWORDS: Oral Patrimony, Cultural Patrimony, CoDesign, Emotional Design, Creative 
Industries.
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Sensitive City developed by Studio Azzurro are interesting 
examples that show how the Oral Patrimony of a place is a 
meaningful and rich complementary history to the one found 
in the traditional books.

An interesting example where the researchers have involved 
the inhabitants as Storytellers, making them feel like impor-
tant characters of the construction and preservation of their 
Oral Patrimony, and therefore their Cultural Heritage, is the 
case of the AESS1. This archive is an impressive work in which 
this public institution has been able to join different entities 
and people that have worked, gathering the Lombardy’s Oral 
Patrimony for years.

Thanks to this effort there are more than 5,000 hours of re-
cords that contain documents of the Oral Patrimony of the 
Lombardy Region, which have been classified in different cat-
egories according to the topics (alimentation, art, religion, 
love, games, family matters, etc.); places (different towns 
and cities of Lombardy); protagonists (names of the Story-
tellers); typology (songs, stories, interviews, etc.); Intangible 
Patrimony (different festivities that have this recognition in 
this Italian region); and partner entities (names of the dif-
ferent entities and institutions that have collaborated in this 
collecting process). 

These archives are available over the Internet and intend to 
publicize those unknown but meaningful aspects of the local 
communities of this Italian region, supporting the diffusion 
of the Lombardy’s Cultural Heritage and fostering its reuse in 
the contemporary context. Through these stories many cul-
tural manifestations (tangible and intangible) gain an emo-
tional voice, since the narrations are full of memories that 
evidence the profound value of these goods for the people of 
this region. 

In the case of the exhibition London’s Voices2 the process for 
collecting the stories was carried out by the Museum of Lon-
don, throughout different projects of Oral History3 developed 
from the mid 1980s. Lewisham Voices (memories, stories and 
images of the people from the borough of Lewisham); Holi-
days of a lifetime (holiday experiences of the Londoners); 
London 16-19 (encouraging young people to tell their stories 
throughout songs and poems to make the Storytelling more 
appealing to them); and Women talk (exploring the challeng-
ing role of women during the 20th century), have been the 
four exhibitions that have preceded and become the basis of 
the London’s Voices work. 

Behind these exhibitions there is a significant example of a 
collaborative work with the communities, where throughout 

group sessions, workshops, and individual interviews the 
Londoners, from different cultural backgrounds, got involved 
and engaged with the collection of the London Oral History. 
The main purpose of this work was to develop relations with 
the different communities that make up part of the multicul-
tural context of this city.

On the other hand, for facilitating the participation of a large 
population, the group sessions managed common themes 
of the quotidian life that allowed all the participants to feel 
connected and able to share their experiences. After creating 
this first engagement, people were motivated to tell and to 
listen to stories in order to discover their favorite and most 
meaningful memories of each one. In this process the re-
searchers could get to know different communities involved 
in the project, which helped to establish the methodologies 
and topics most adequate for each group. 

Additionally, it was important to tell people how all these 
stories reflect their role in the continuous construction of 
London’s Culture. In fact, all the oral archives were consid-
ered significant documents that reveal traditional practices 
and their transformation through time; and all the emotion-
al facets that are always ingrained in these quotidian sto-
ries make them all the more special for the Storytellers and 
Story-listeners, deeply engaging both kinds of participants, 
and allowing this city to tell its story through the voices of its 
people. 

In this way the boundaries of the Museum were breeched in 
order to encourage a collaborative work between the Mu-
seum and the citizens, in which dialogue became the plat-
form for sharing and negotiating the relevant elements of the 
Oral Patrimony, and therefore the cultural identity (Greenhill, 
2007 and Simon, 2010)4 of this multicultural city.

Finally, in Sensible Map (inspired by a typical Moroccan city) 
and Sensitive City (inspired by some traditional Italian his-
toric centers - Lucca, Siracusa, Matera, Chioggia, Spolento 
and Trieste),5 the citizens gained the role of Storytellers or 
‘portatori di storie’ (in English, ‘bearers of stories’, as Studio 
Azurro call them) who describe their bonds with their cities in 
each story, helping simultaneously to reveal and reinforce the 
intangible weaves among inhabitants and the urban spaces. 
Somehow these exhibitions give a voice to every wall of these 
places, making the historic architecture not only a witness of 
countless happenings (many of them are cultural practices in-
grained in the quotidian life of citizens), but also a storyteller.

In both cases there is a large projection of people walking, 
who can be stopped by the exhibition visitors with one touch. 
After this initial interaction the projected person stops and 
starts talking about their quotidian experiences in different 
spots of their historic cities. These ‘portatori di storie’ show 
throughout their narrations the emotional value that their 
cities have gained during the time, for being the scenarios 

1 The AESS catalogue is available at: http://www.aess.regione.
lombardia.it/ricerca/ricerca_src/home_page.php?sigla=aess_
view

2 More information about this exhibition can be found in the 
document London’s Voices. Sharing oral history, and on the 
website: http://www.museumoflondon.org.uk/archive/londons-
voices/

3 These projects of Oral History have become a meaningful pro-
cess of collecting Londoners’ stories.

4 These authors explain the importance of engaging the commu-
nity in a collaborative work in order to better understand what 
identifies them.

5 Both cases can be found at: http://www.studioazzurro.com/
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of a daily interaction that inevitably constructs personal ties 
between the citizens and their cities. 

As a result each visit is an unrepeatable encounter between the 
visitors and the aspects that have built the identity of different 
places, bringing together people, continents, and heritage.

In this way Studio Azzurro’s exhibitions stimulate a spontane-
ous performance in each visit, with the idea of creating an ‘em-
bodied experience’ (Csordas, 1993, p.138) that engages visitors 
with their space and the material exhibited, which in these 
cases are distant communities, their culture, and territories.6

The analysis of these three cases reveals how the stories of 
the people can be perceived as the stories of a place and its 
cultural goods, because though a community lives the same 
history each member perceives it and experiences it in a par-
ticular way, thereby it is important to recognize the signifi-
cance of the large amount of stories that reveal endless per-
sonal views and voices (Halbwachs, 1992, p.182).

Thus Storytelling and Oral Patrimony enable an understand-
ing of the diverse connections among a territory (scenario); 
its people (protagonists); and its Cultural Heritage (inherited 
practices, manifestations, goods, etc.); or creative produc-
tion, because “Storytelling allows visualization to reveal in-
formation as effectively and intuitively as if the viewer were 
watching a movie” (Gershon and Page, 2001, p.31).

THE FRAGILITY OF THE ORAL PATRIMONY

Since all these cultural resources have been archived in the 
memory of the bearers, which ‘cannot retain and remember 
everything’ (Lynch, 1972, p.36), this inherited and intangible 
knowledge is threatened and its risk of disappearance be-
comes imminent. For this reason, since the UNESCO Conven-
tion for the Safeguarding of the Intangible Cultural Heritage 
in 2003, different organizations worldwide have expressed 
their concern about these issues, recommending new ap-
proaches for the safeguarding of the Oral Patrimony, which 
guarantee a special support to the bearers-storytellers and 
the creation of new strategies that overcome the intangibility 
that makes Oral Patrimony even more vulnerable.

Thus the development of inventories is not the only priority 
because promoting the role of the bearers as active storytell-
ers and transmitters of their knowledge (intangible heritage) 
is of crucial importance (Bouchenaki, 2004, p. 9) in avoiding 
situations where the death of a human encyclopedia means 
the disappearance of invaluable knowledge, like the Malian 
writer Amadou Hampaté Bâ said: ‘In Africa, when an old per-
son dies a library burns down’.

Therefore bearers might be encouraged to continue perform-
ing their practices as Storytellers (which is a way of struc-

turing a strategy of social innovation) for getting naturally 
involved in the protection, preservation, and reinforcement 
of their own Cultural Heritage; strengthening simultaneously 
the memory of the storytellers and the community.

BUILDING CREATIVE INDUSTRIES FROM 
INHERITED CULTURAL KNOWLEDGE: A STRATEGY 
OF INTEGRAL SUSTAINABILITY AND SOCIAL 
INCLUSION 

From another point of view, this Oral Patrimony reveals mean-
ingful paths and develops knowledge for the construction of a 
sustainable future. These stories archive the experience and 
knowledge about a territory and its resources that should not 
be underestimated because, as the Indian Chef Manjit Gill af-
firms, ‘We need to believe in the practices of the past and 
follow them. They are based on sustainability’.

In fact, the Oral Patrimony has an economic value that com-
plements its cultural relevance. In the case of the AESS’ ar-
chives most of the stories described several techniques of 
traditional agriculture forgotten, in spite of their incredible 
value for obtaining unique products such as artisanal alco-
holic beverages (wine, lambrusco, grappa, etc.).

Interesting cases can be seen in many non-western commu-
nities, which are vivid examples of where cultural knowledge 
is the instrument for Sustainable Development (Serageldin, 
1995, p. V). For instance, in the agricultural practices of 
Zimbabwe ‘farmers are able to predict the onset of rain us-
ing such signs as changes in leaf color of some tree species, 
shifts in wind direction, cloud formation, temperature and 
relative humidity fluctuations, and bird and beetle songs and 
their seasonal migration. These signs are crucial in decision 
making relating to land preparation, planting and choice of 
plants’ (Gata, 1995, p.12).  

These agricultural practices have been shaped according 
to the conditions of the rural Zimbabwe, and reveal how its 
communities have a deep understanding of their environment 
and its resources, necessary for its sustainability. However 
many cultural assets that have been part of these ancestral 
sustainable visions are struggling with modernity, because 
there is a failure to respect cultural knowledge and its diver-
sity from one place to another, throughout the imposition of 
modern technologies that underestimate the local inherited 
knowledge and practices (Gata, 1995, p.13). 

For this reason there is a need for new approaches that not 
only encourage emotional encounters with the inherited cul-
ture (like in the exhibitions described before) but also show 
communities its value and its crucial role supporting develop-
ment. Then new models should promote the continuity of the 
Cultural Patrimony at the core of the communities that bear it, 
without denying its functionality in the prosperity of a territory.

At the cultural level this perspective is also related with the 
concept of Creative Industries, which are based on the Cul-
tural Patrimony (UNCTAD, 2008, p. 12) for structuring eco-

6 In fact, Sensitive City was first displayed in the Italian pavilion 
of EXPO, Shanghai, in 2010, and later in Japan with the idea of 
confronting different cultures with the help of new technolo-
gies.

 http://de2014.uniandes.edu.co  |   October, 2014. ISBN 978-958-774-070-7.  pp. 44-50
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nomic paths from the resources ancestrally available in a ter-
ritory; their main goal is to show communities the potential of 
this special property in their own development. 

This strategy becomes a method of ‘Safeguarding without 
freezing’ or ‘Safeguarding and Valorization’, which means to 
preserve the essence of the cultural goods without denying 
its evolution or transformation; thereby new features can be 
articulated to the cultural goods in order to give them values 
that reinforce their capacity to endure and to become active 
resources in the reality of a territory and its people.

This idea inevitably involves changes in intangible and tangi-
ble cultural goods; an adjustment that makes them desirable 
products able to become part of current markets, without 
losing the essence that makes them unique, because that is 
the main asset for being competitive and highly differential in 
the market (Throsby, 2001).

From this perspective, different strategies of Design get a 
place in the Cultural Heritage ‘Safeguarding without freezing’ 
or ‘Safeguarding and Valorization’, and though this view pro-
poses Re-Creation processes that alter the ancestral features 
of the Patrimony (for making them consume intangible and tan-
gible products), the productive uses for the wellbeing of the 
communities validate these changes as part of a natural evolu-
tion, because cultural goods should become “always a work in 
progress, evolving, cumulative and structured” as Ms. Khalida 
Toumi, Minister of Culture of Algeria has said during the first 
session of the Intangible Heritage Committee in Algiers.

Shaping a Storytelling from the Oral Patrimony able 
to reveal new Paths of Development
The narrative proposed from the Oral Patrimony has a crucial 
role in this process because it gives a voice to cultural goods, 
not only for building a dialogue between bearers and these 
ancestral goods but also for revealing through this dialogue 
the knowledge and wealth behind the Cultural Heritage. 
Thus, different cultural goods can be revalued and reincor-
porated in the contemporary context, like in the case of innu-
merable food industries around the world, which have been 
structured from the inherited knowledge around traditional 
food, transmitted through Oral Tradition.

In this way it is possible to shape an incubator of knowledge 
based on the uncountable stories of the Oral Patrimony told 
by the bearers, recognizing them as human encyclopedias 
and establishing their inclusion in the construction of Cre-
ative Industries, which can intrinsically determine new ways 
of development more accurate in regards to the specific char-
acteristics of each territory and community.

Building a Creative Economy with Industries based on 
Cultural Heritage and innovation
There is not a unique definition of Creative Economy, in fact 
this concept is still evolving but it is clear that it is ‘based on 
creative assets potentially generating economic growth and 
development’ (UNCTAD, 2008, p.4). Inside this concept is 

also found the notion, Creative and Cultural Industries, which 
represent spaces for the production and re-creation of intan-
gible and tangible goods that interconnect the creativity and 
culture with an economic projection.

Creative and Cultural Industries are characterized by having 
the input of human creativity in their production, which al-
though is immersed in an economic context has a significance 
that goes beyond any economic value (UNCTAD, 2008, p. 10).  

The interests of this project turn around the concept of Cre-
ative Industries, which are based on Cultural Heritage, giv-
ing economic values to traditional cultural expressions and 
products such as arts and crafts, festivals and celebrations, 
know-how, and cultural sites (like museums, archaeologi-
cal sites, Historic Centers, cultural landscapes, etc.), among 
others (UNCTAD, 2008, p.12). However there are other tradi-
tional expressions (like the traditional medicine, gastronomy, 
agriculture, etc.) that have not been included in this category, 
but are part of the Cultural Heritage of any community, and it 
is important to recognize their potential in the construction 
of these special industries. 

This use of Cultural Patrimony in the reinforcement of the 
economy intrinsically involves the human creativity, and their 
combination can ‘create extraordinary value and wealth’, as 
Howkins (2001, p.8) has affirmed, because this integration 
supports a parallel growth of the economy and the culture, 
empowering resources that have a unique hallmark given to 
them by the unrepeatable features of a Cultural Heritage.

In this way Creative Industries get recognized as ‘central in 
promoting and maintaining cultural diversity’. Since sustain-
ing the Cultural Heritage (among other cultural resources of 
the modernity) in the contemporary context is a quest, which 
also intends to promote the respect of cultural diversity and 
social inclusion in the Sustainable Development and con-
struction of a fairer economic model.

CODESIGN AND EMOTIONAL DESIGN IN THE 
CONSTRUCTION OF CREATIVE INDUSTRIES: 
NEW PATHS FOR THE SAFEGUARDING AND 
VALORIZATION OF CULTURAL HERITAGE

The affinity between the processes of Safeguarding and Valo-
rization, and the Design practice, is not a coincidence, be-
cause the act of designing a product or a service is closely 
related to cultural values, such as aesthetics and human cre-
ativity, which are also ingrained aspects of the production of 
Cultural Patrimony.

This correlation (between culture and design) is the founda-
tion of a platform that through different strategies of Design 
is able to promote a continuous evolution of Cultural Heritage 
(exploiting the creativity and inherited knowledge-wisdom), 
with the goal of producing contemporary cultural products 
(tangible or intangible) from the uniqueness and essence of 
the ancestral heritage. 
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In this process the Design creates a framework where the 
cultural property, that belongs to the patrimony of every 
community, is perceived as a set of intangible and tangible 
products that need to be recreated according to their con-
temporary bearers, who are also their main users and con-
sumers. Through Design the renewed cultural goods take on 
an active role in the present of a place and its people, becom-
ing lasting and beloved elements of the community that has 
inherited them, and most of the time does not have neither 
a close relation with them nor an idea of what to do with this 
patrimony.

Applying Design in these processes of Safeguarding and 
Valorization bridges the gap between Cultural Heritage (tan-
gible and intangible) and the contemporary users-consum-
ers-bearers, building an approach that gets strengthened 
throughout interaction (use and consumption), and conse-
quently contributes to reinforce the sense of belonging and 
the cultural identity.

For these reasons it was determined both that the importance 
of building emotive relations with the renewed cultural goods 
and the recognition of the cultural bearers as main creators, 
possessors, and consumers-users of their Cultural Heritage, 
establishes the need for using strategies of Emotional Design 
(for building the mentioned emotive relations), and CoDe-
sign (for recognizing the storytellers of the community as 
meaningful stakeholders) in the processes of reincorporat-
ing cultural goods within the reality of a territory. Thus it is 
possible to further the transformation of the cultural goods 
in the products required for the construction of successful 
Creative Industries.

Here the Storytelling acquires a significant role, and through 
Design it becomes an essential part of the renewed cultur-
al products, giving them the capacity of socializing with the 
users-consumers in a way that goes further than functional 
aspects. In fact the Storytelling could give narrative tools to 
the cultural goods, and with them plenty of emotional values, 
taken from the Storytellers (community of bearers) that in ev-
ery story create a weave that tangles their cultural property 
(tangible and intangible) with personal insights and feelings, 
showing the significance of the social inclusion in this process.

CoDesign in the Construction of Creative Industries: 
Storytellers of Cultural Patrimony in the Process of 
Cultural Entrepreneurship 

There is a growing recognition of the power of stories for 
sparking imagination, conveying values, and inspiring 
collaborative action 
(Doty, 2003, p. 3).

Inside every community Storytelling is an essential part of 
daily life. Thanks to this multifaceted tool of communication, 
entertainment, and knowledge transmission, among other 
things, the world has been able to know its history and the 
uncountable aspects that have been involved in its transfor-
mation throughout different periods. Traditional storytellers 

describe the cultural knowledge and practices of a commu-
nity (the know-how about construction, handcrafting, agri-
culture, natural medicine, traditional gastronomy, etc.) giv-
ing essential information about the environmental features, 
potential, limitations, and evolution through time. 

Storytelling provides the basis for the use of this ancestral 
knowledge in the development of strategies that promote the 
economy and wellbeing in each territory. Furthermore, when 
the local communities realize that they are the ones that 
truly understand their environments, their self-esteem gets 
nourished, encouraging their participation as protagonists of 
the processes behind development. In this way culture con-
nects with the environment, economy, and society in order 
to project unique strategies of Sustainable Development that 
respond to the characteristics of each context.

Recognizing local communities as the main creators and 
bearers of ancestral knowledge, reveals the importance of 
giving them a prominent role in the transformation or re-
creation of these resources for the construction of Creative 
Industries, because in this way they will be kept close to their 
cultural property, relating to it not only as part of their past, 
but also as evolving resources deeply connected to their cul-
tural identity though their transformations. The construction 
of this connection makes possible to promote processes with 
the permanent consent of the community for validating the 
transformation of the cultural resources, as it was underlined 
in the first session of the Intangible Heritage Committee in 
Algiers:  ‘Some noted their own national experiences where 
safeguarding efforts developed with communities succeed-
ed, while those developed without community involvement 
or consent failed. Finally, some Members suggested that the 
criteria should focus on the substantive involvement of com-
munities rather than the formalities of demonstrating their 
consent; if they were truly involved at all stages that was the 
best evidence of their consent’ (The Intangible Heritage Mes-
senger, 2007, p.3).

In this way bearers participate not only as Storytellers able 
to reveal the richness archived in their memories, but also 
as co-designers who, just like any other stakeholder of the 
design process (users, consumers, producers, sellers, etc.) 
provide valuable information that can help to develop new 
cultural goods (tangible or intangible), that can be projected 
with a successful reception in global markets. 

Thus the construction of Creative Industries from the Oral 
Patrimony becomes a participatory space for re-contextualiz-
ing cultural goods, and this attitude is also synchronized with 
the recognition made in 2012 by UNESCO in the 40th anni-
versary of the World Heritage Convention, where the central 
topic was ‘World Heritage and Sustainable Development: the 
Role of Local Communities’.7

7 More information available at: http://whc.unesco.org/
en/40years/.
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Emotional Design in the Construction of Creative In-
dustries: Recreating Cultural Goods for the Integral 
Development of Territories and their People

There are things that we regard as important to preserve 
for future generations. They may be significant due to 
their present or possible economic value, but also be-
cause they create a certain emotion within us, or becau-
se they make us feel as though we belong to something 
– a country, a tradition, a way of life. 
(from: UNESCO, What is Intangible Cultural Heritage?).

As it was described in the previous paragraphs, the relation 
between Cultural Patrimony and their contemporary commu-
nities involves emotive feelings, which in the end validate the 
relevance or irrelevance of some cultural goods and there-
fore their perdurability at the core of a community. Through-
out the vision of Emotional Design, diverse types of cultural 
goods could be enhance, for arising emotions that could 
make their bearers (also their main consumers and users) re-
value, retake, and reincorporate their intangible and tangible 
Cultural Patrimony in their present.

The emotive relationship described above is a fertile terrain 
for applying strategies of Emotional Design focus to reinforce 
the bonding between bearers and their cultural goods, not 
just for ensuring a consumption, but for guaranteeing the re-
incorporation of cultural heritage resources in the lifestyles 
of contemporary bearers-users-consumers.

Additionally, throughout Storytelling the cultural goods ac-
quire the emotions of the stories, reinforcing their value and 
significance; somehow the products designed with a narrative 
that integrates visual-aesthetic aspects and the Storytelling 
present in the Oral Patrimony, capture in their design their 
own history (that clarifies how and why these goods were cre-
ated, used, and transformed during the time), strengthening 
the invisible web among the past and the present of the Cul-
tural Heritage.

Aromáticas del Alisal8 - Tisanes of the Alisal is an interest-
ing case developed in a small Colombian town called Guaca-
mayas by the NGO Fundación Espiral de Servicio9 - Spiral of 
Service Foundation. This project demonstrates how Storytell-
ing elderly transmit their knowledge about plants to the new 
generations, for the creation of an industry of tisanes that has 
achieved a significant autonomy showing the local commu-
nity the potential of its own cultural knowledge.

The participation of the elderly, adults, youngsters, and chil-
dren was a key point in making this project, because the 
elderly and adults became the guides for several explora-
tions in this rural territory, helping children and youngsters 

to identify the different species thanks to their experience 
and knowledge. During these explorations the wise guides 
told uncountable stories, recounting the secret ingredients 
that their mothers and families used for cooking and curing. 
In this way each journey was an experience that, throughout 
Storytelling, showed the values of the natural resources and 
cultural practices present in this territory.

After this initial stage was promoted in the Alisal’s school the 
creation of several organic orchards of medicinal, aromatic, 
and culinary plants, managed by the children and young-
sters, and under the supervision of the elderly and adults, 
kept alive a chain by which mature and new generations got 
connected in the transmission of cultural knowledge.

Eventually these processes led into the commercialization of 
these products,10 in two presentations fresh-green and dehy-
drated, creating Aromáticas del Alisal, which is a clear exam-
ple of a Creative Industry that encourages the transmission 
of the knowledge about plants to the youngest guys of the 
community, through encounters among elderly and adults 
with children and youngsters.11 Additionally, the presentation 
of these products has been designed according to their pro-
posed role as Storyteller (transmitter of cultural knowledge 
not only at the interior of the Alisal’s community but also to-
wards the consumers) able to capture the attention of con-
temporary markets.

Another meaningful case has been developed by the FAI – 
Fondo Ambiente Italiano – Italian Environment Fund in the 
project FAI che giochiamo?12 — FAI let’s play? —, which pro-
vides an emotive service for exploring different historical 
sites in the Italian territory. This intangible product takes ad-
vantage of the feelings that these sites awake in young gen-
erations, related to magical and fantastic images that if well 
managed, could positively influence the sense of belonging 
these special consumers-users-bearers have towards these 
historic places.

In this project the FAI organizes tours inside different Ital-
ian cultural sites for students of any age, with the purpose 
of offering an educative experience with plenty of perceptive 
stimuli that encourages an enjoyable learning process. With 
costumes of the mythical personages that have been part of 
these scenarios’ history and mythology, there is an embod-
ied experience that exploits the theatrical potential and the 
imagination of the participants and makes them feel part of 
those tales.

From these cases it is possible to see how Safeguarding and 
Valorization processes have developed new products (tangi-

8 The Alisal is an area that belongs to the town of Guacamayas, 
which is remotely located in the Colombian Andes. The isola-
tion of this region is closely related to its problems of poverty, 
violence and illiteracy, among others.

9 Additional information in http://fundacionlaespiral.kk5.org/ 
and Facebook: Aromáticas del Alisal and Fundacion Laespiral.

10 For the commercialization of these products an image has 
already been designed (package and logotype). The products 
have already been timidly commercialized, but there is still a 
lack of strategies to bring these tisanes to consolidated mar-
kets.

11 This knowledge is an Intangible Cultural Heritage formally rec-
ognized by the UNESCO.

12 More information about FAI che giochiamo? and the Fondo Am-
biente Italiano can be found at: http://www.fondoambiente.it.
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ble and intangible) that understand contemporary consum-
ers-users, who nowadays search for products that go further 
than functional needs, and satisfy their most emotional and 
spiritual expectations (Schmitt 1999, p.22); (Demirbilek and 
Sener 2003, p.1348), which in this case are inevitably related 
to the cultural identity and the sense of belonging that stir the 
uniqueness attached to any cultural good of the Patrimony.

CONCLUSION

From this analysis it was possible to conclude the innovative 
aspects of this proposal, which are:

• The recognition of Design, a discipline usually neglected 
in these matters, providing new possibilities to confront 
the different challenges (Safeguarding and Valorization 
among others), which are threatening the worldwide Cul-
tural Heritage.

• This proposal also gives a significant recognition to the 
possibilities that the Oral Patrimony can offer in the de-
velopment of a territory and its communities, since the 
wisdom present in each story, reveals the potential of dif-
ferent cultural resources. 

• The weaving of a cultural-economic system, through Sto-
rytelling, is another innovative aspect that recognizes the 
economic value of each story.

• The recognition of Design not only as a Cultural Industry 
but also as a tool able to support the Re-Creation of the 
cultural property for the construction of Creative Indus-
tries. This aspect also contributes to the changing of an 
economic model, towards the Creative Economy.

In this way, through Design the cultural resources will have 
more opportunities for being active participants of the pres-
ent and future of the communities, not only at emotional 
levels, related to the memories of a romantic and idealized 
past, but also at sustainable levels that give Cultural Heritage 
a new possibility of being the promoter of Sustainable Devel-
opment. As Hawkes (2001, p.12) says, ‘a sustainable society 
depends upon a sustainable culture’.
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BACKGROUND

There are an estimated 6.4 million people in the UK providing 
unpaid care and support to ill, frail and disabled friends and 
family members. Families provide the majority of care in the 
UK, outstripping social care services and private care provid-
ers combined. This contribution is worth an estimated £119 
billion a year to the UK economy — more than the total cost of 
the National Health Service (NHS) in the UK. However, caring 
usually comes at great cost to carers. Many are forced to give 
up work to care, at the same time as they are faced with the 
considerable additional costs of disability. This means that, 
alongside the personal costs of ill-health, for many families, 
disability and caring pushes them into debt and hardship.

In England alone, around three million households contain an 
unpaid informal carer, which represents huge social care and 
NHS cost savings. The official figures from the 2011 Census 
show that there are over 25,000 adult carers living in New-
castle upon Tyne, which is almost 10% of the city’s popula-
tion. Although the role and experience of informal carers is 
unique to their situation, and caring can be a rich source of 
satisfaction, it is also known that their health suffers and that 
they have an increased rate of mental and physical health 
problems. Thus, it is very important that we identify informal 
carers so that we can provide much needed help and sup-
port. This paper will go on to describe support in the form of a 
series of unique and innovative disruptive design workshops 
that are helping Carers Centre Newcastle (CCN) re-imagine 

their social and health care service through participative de-
sign events. The first two authors and care support workers 
at CCN believe the disruptive design approach, and the in-
sights that have been revealed as a result have the potential 
to achieve more than the act of simply ploughing more money 
into social and health care could achieve. 

WHO CARES?

In the UK, a carer is anyone of any age who provides unpaid 
support to family or friends who could not manage without 
this help. This could be caring for a relative, partner or friend 
who is ill, frail, disabled, or has mental health or substance 
misuse problems. Anyone can become a carer; carers come 
from all walks of life, all cultures, and can be of any age. Many 
feel they are doing what anyone else would do in the same 
situation of looking after their mother, son, brother, or best 
friend, and just getting on with it. Carers experience many 
difficulties in their caring situations. For example, a carer 
could be someone looking after a new baby with a disability 
or caring for an elderly family member. In the UK, informal 
carers are the largest source of care and support. However, 
caring for a family member or friend is very demanding and 
can lead to a number of other related problems including: 

• Carers facing a life of poverty, isolation, frustration, ill 
health and depression.
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ABSTRACT

In the UK, over six million people are unpaid informal carers for an ill, frail family member, or 
a friend who can’t manage to live independently, or whose health or wellbeing would deterio-
rate without their help. This saves the UK taxpayer over £119 billion a year (Carers UK, 2011). 
Although the role and experience of informal carers is unique to their situation, it is known 
that their health suffers and that they have an increased rate of mental and physical health 
problems. This paper describes an on-going collaborative project between the first two authors 
and a carer organisation in Newcastle upon Tyne, England. The work presented here illustrates 
unique and innovative disruptive design interventions that re-imagine social and health care 
through participative design events. The paper will present some of the current findings from 
this on-going research and indicate how disruptive design innovation can support the develop-
ment and delivery of radical future health and social care provision. 

KEYWORDS: Disruption, Design, Care, Interventions. 



52 DESIGN & EMOTION 2014  |  SOCIAL INNOVATION  |  COLOMBIA

• Carers giving up a regular financial income, future em-
ployment prospects, and pension rights.

• Carers juggling several jobs with their caring responsibili-
ties.

• Carers struggling alone not knowing that help is available 
to them.

• Carers’ lack of access to information and financial support 
that is vital in managing the impact of caring on their own 
lives.

• Carers with multiple caring roles — often referred to as 
‘sandwich carers’, who are frequently older women who 
care for relatives (e.g. a mother with dementia and a 
daughter who misuses drugs). 

CARERS CENTRE NEWCASTLE (CCN)

Carers Centre Newcastle (CCN) opened in April 2004 in direct 
response to carers who had campaigned for seven years to 
have a place of their own in Newcastle City Centre. The cam-
paigners wanted a setting that had no stigma attached to it, 
unlike a clinic or hospital. CCN originally operated as part of 
Newcastle Healthy City, but since 2004 has now become an 
independent charity and company limited by guarantee. CCN’s 
vision is to improve the quality of carers’ lives in and around 
the city of Newcastle upon Tyne and to work towards a future 
where Newcastle carers are recognised and valued, they are 
able to overcome inequality, receive support, information and 
advice, and are able to exercise choice and control through 
their caring journey and beyond, so that carers can balance 
their caring role and maintain their desired quality of life. 

CCN offer award winning caring services that are confidential, 
non-judgemental, and impartial. They provide information, 
one-to-one carer support, training, and opportunities for car-
ers to join groups or take part in events and activities as well 
as access sessions with CCN’s complementary therapists and 
counsellors. The caring service process at CCN begins when 
a service user contacts CCN. At this point, one of CCN’s Car-
er Support Workers will carry out a confidential assessment 
based upon the individual circumstances of the carer and the 
person they care for. At this stage, CCN may refer the carer to 
appropriate organisations for specialist services. Moreover, 
CCN provide carers with support in the format they are most 
comfortable with, which could be over the telephone, a home 
visit, a Centre visit, or by email. 

However, against the backdrop of the failures of global finan-
cial capitalism (Bazzichelli & Cox, 2013), the widespread aus-
terity measures and the quite sudden and dramatic general 
economic changes to the world in 2008, this has had a seri-
ous and significant impact on caring, carers, their families, 
and the work that CCN undertakes. Moreover, as changes oc-
cur to the population of Newcastle upon Tyne in terms of age, 
illness, disability, and diversity the number of carers will in-
crease, as they will generally across the UK. The current aus-
terity measures and diminishing budgets within health and 

social care will reduce the number of people who are eligible 
to receive support and the move to deliver ‘care closer to 
home’ will increase the responsibility and reliance on carers. 
This is further exacerbated by the UK’s on-going welfare re-
forms, changes in housing policies, employment and training 
opportunities, and other issues that all add up to a ‘perfect 
storm’ for carers.

THE DESIGN DISRUPTION GROUP

The Design Disruption Group is a small group of design re-
searchers, educators, and practitioners whose collective ob-
jective is to bring about positive change via disruptive design 
acts. The group has been working together for over three 
years and has disruptively intervened in a number of con-
temporary situations in the private, public sector, and third 
sector. Example design interventions include projects such 
as ‘sticker’ campaigns on the streets of Edinburgh, ‘fortune 
cookie’ services for a Chinese restaurant in Gateshead, ‘cel-
ebratory brass plaques’ on the walls and alleyways of New-
castle, ‘street lamppost data prompts’ in conjunction with 
the Multiple Sclerosis (MS) society, a ‘one week entrepre-
neur’ project with the YMCA, and several others (see, http://
designdisruptiongroup.wordpress.com/ for more examples).

The on-going collaboration between Carers Centre Newcastle 
and the Design Disruption Group was established against the 
backdrop of some of the most challenging socioeconomic 
times that we have faced. Part of the rationale for this col-
laboration is that it will enable CCN to build a strong evidence 
base and depart from a reliance on anecdotal information or 
hearsay about what the real health and social care issues are. 
This evidence is paramount when making the case for car-
ers to local and national decision makers. Health and social 
care providers repeatedly talk about the need to invest in 
‘prevention and early intervention’ but struggle to move the 
budgets away from acute and critical services. Regional and 
national health and social care policy makers need to see real 
evidence of need, what can make a difference, and how it can 
or will work. Thus, the on-going collaboration seeks to con-
tribute to discussions in Newcastle and elsewhere, to assist 
commissioners, local and national policy makers, and service 
managers to understand the benefits of investing in carers.

Initially, the Design Disruption Group held a series of work-
shops with CCN’s staff members, including their Training 
and Development Manager, Carer Support and Development 
Workers, Information and Communications Co-ordinator, 
and Volunteer Counsellors. During these initial workshop 
sessions, CCN staff outlined what they wished to achieve 
from the collaboration. The key aim of the ongoing collabora-
tive project is to help CCN continue to deliver an excellent 
service in the face of a number of exceptional circumstances 
including the widespread austerity measures, the increasing 
elderly population, and the increasing diversity and number 
of carers living in and around Newcastle upon Tyne, and di-
minishing budgets within health and social care. CCN’s work 
is further exacerbated by the UK’s on-going welfare reforms, 

 http://de2014.uniandes.edu.co  |   October, 2014. ISBN 978-958-774-070-7.  pp. 51-55



53DISRUPTING HEALTH AND SOCIAL CARE BY DESIGN | P. Rodgers, A. Tennant, K. Dodd

De
si

g
n 

fo
r 

so
ci

al
 in

no
va

ti
o

n

changes in housing policies, employment and training oppor-
tunities, and other issues that all add up to a ‘perfect storm’ 
for carers. The main aim for the first two authors (as two of 
the founding members of the Design Disruption Group) is 
to engage with real world issues and use design as a tool to 
enact real positive change. The Design Disruption Group in 
this project wish to utilise disruptive design interventions to 
ensure that all carers will receive greater choice and control 
in their lives as well as exploring the more general role that 
disruptive design interventions might play in improving the 
physical, mental health and wellbeing of carers, care support 
workers, and other stakeholders. 

DISRUPTIVE DESIGN WORKSHOPS

The main aim of the disruptive design workshops is to break 
the cycle of well-formed opinions, strategies, mindsets, and 
ways-of-doing, that tend to remain unchallenged in the health 
and social care of vulnerable individuals in the UK. Disrup-
tive Design is an approach that the first two authors have de-
veloped over several years (Rodgers et al., 2011; Rodgers & 
Tennant, 2012; Rodgers et al., 2013). A disruptive design ap-
proach encourages the development of richer, more varied 
solutions to everyday issues by emphasising fun (Bisson & 
Luckner, 1996), ‘safe failure’, and doing things in ways that one 
wouldn’t normally do. In a disruptive design workshop, the 
emphasis is placed on having fun, relaxing, and trying things 
out in a stress-free environment where participants are en-
couraged to fail fast and fail often without fear. 

In essence, the disruptive design workshops exploit tech-
niques and approaches developed by the authors that pro-
vide opportunities for participants to experiment in a relaxed, 
stress-free environment with expert facilitators. Most of the 
research in public social and health care seeks to evaluate 
intervention effectiveness and value for money. In contrast, 
however, this work proposes to develop a series of disruptive 
design interventions and assess how they might improve car-
ers’ lives in the North East of England. Given the extremely 
challenging nature of the informal caring situation in the UK, 
the main aims of the collaborative research are to:

• Help change society’s perceptions of caring in the UK 
through a series of disruptive design workshops and in-
terventions (i.e. products, systems, services). 

• Create a series of designed interventions that will help 
carers access support before they hit ‘crisis point’ when 
their health is sometimes irreparably damaged.

• Help identify the major day-to-day consequences of car-
ing for people through the use of disruptive design tech-
niques and approaches.

• Consider how prevention and early intervention (e.g. de-
signed products, systems, services) could enable carers 
to have greater choice and control.

• ‘Formally invite’ carers to participate/collaborate in the 
creation of the designed interventions. 

It is envisaged that this work will contribute to scholarly de-
bates on how social design, innovation in general, and disrup-
tive design innovation in particular can support the design, 
development, and delivery of health and social care services. 
This exceptional and important partnership between the first 
two authors and a third sector organization, established to 
represent the needs of carers in the North East of England, 
and to raise their concerns and issues nationally, offers a 
number of valuable opportunities for wider public engage-
ment with the health and social care sector in the UK. 

SOCIAL CARE BY DESIGN METHODOLOGY

This on-going work adopts an iterative, research-through-
design mixed-methods approach where the first two authors 
and collaborating partner (CCN) are involved in the genera-
tion, collection, evaluation, and interpretation of both quan-
titative and qualitative forms of information. This approach 
has advantages over other research approaches particularly 
relating to the development of reliable explanations (Cress-
well, 2003). Thus far, the work has utilized a number of re-
search approaches and tools including participatory design 
workshops, carer surveys and care support worker inter-
views, and design probes (Gaver et al., 2004) during the 
collaborative activities with CCN. The participatory design 
(sometimes known as co-design) nature of this research has 
endeavoured to actively involve all stakeholders (e.g. carers, 
care support workers, policy makers, health and social care 
experts, citizens) in the design process of creating designed 
products, systems, and services that are intended to meet 
end users’ and other stakeholders’ needs and be ultimately 
usable. As such, this ongoing collaborative work seeks to ad-
dress the following research questions:

• How can disruptive design interventions help ensure that 
all carers will receive greater choice and control in their 
lives?

• What role can disruptive design interventions (i.e. de-
signed products, systems, services) play in improving the 
physical, mental health, and wellbeing of carers?

• Can disruptive design interventions support informal car-
ers to have a life of their own outside of their caring role, 
including a social life, in work and education and training? 

• Can disruptive design interventions contribute to ensure 
that carers do not suffer financially as a result of their car-
ing role?

• Can disruptive design interventions ensure that carers are 
treated as expert partners in care?

The participatory design approach adopted in this project 
supports innovative ways of creating design interventions 
that are more responsive and appropriate to the end users' 
cultural, emotional, spiritual, and practical needs. This ap-
proach is focused on collaborative processes and procedures 
of design that promotes user empowerment and democrati-
zation. In the research described in this paper, participants 
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(i.e. carers, service users, Carers Centre Newcastle care 
workers, and other relevant stakeholders) have been invited 
to collaborate with the first two authors during a series of 
innovative disruptive design sessions. The innovative disrup-
tive design sessions have allowed the carers, service users, 
Carers Centre Newcastle employees, the first two authors, 
and other relevant stakeholders to collaborate during sev-
eral stages of the innovative process. That is, everyone has 
participated during the initial explorations and defining the 
issues to be addressed, to help identify the key issues, and 
to focus potential ideas for interventions, during interven-
tion development, and in helping evaluate any proposed de-
sign interventions. As such, the methodology proposed here 
is both highly innovative in the context of health and social 
care, and truly collaborative in nature.

A NEW MODEL OF CARE

Given the severe socioeconomic circumstances that CCN are 
being asked to work within, the first two authors set out to 
understand more about CCN’s work and the key activities in-
volved in providing health and social care. CCN are faced with 
an on-going crisis in that their award winning carer services 
are hugely over-subscribed and demand far outstrips supply. 
Their carer services are regularly assessed as 100% in terms 
of the service user satisfaction rates and this only adds to the 
clamber for their unique service. As each month passes, the 
number of enquiries that CCN receives increases significant-
ly. Moreover, diminishing budgets within health and social 
care have reduced the number of people who are eligible to 
receive support and the move to deliver ‘care closer to home’ 
has increased the responsibility and reliance on carers. 
Coupled with national welfare reforms, changes in housing 
policies, employment and training opportunities, and other 
pressures all adds up to a ‘perfect storm’ for carers and carer 
service professionals in the UK.   

As part of one of our initial disruptive design sessions with 
CCN, we asked their care support workers to ‘Draw What 
CCN Does’. We suggested that this might involve them draw-
ing a diagram or constructing a collage of images. We also 
suggested that the illustrations might be abstract or highly 
descriptive and that they should minimise the use of text in 
their illustrations and only use text if absolutely necessary. 
We also advised them that the images might focus on all of 
CCN’s work or just on one aspect of CCN’s day-to-day work. 
We provided the CCN staff with a series of pre-determined 
rubber stamps and ink and the majority of the participants 
utilized these in their drawing of ‘What CCN Does’. A recur-
ring theme in the participants’ images was the concept of 
CCN as a ‘transformational agent’. That is, the participants 
viewed CCN’s role in the overall care service as one where 
the carers would receive support from CCN, be transformed 
via one or more of these services (e.g. ‘trips out’, ‘relaxation’, 
‘pampering’, etc.), and then ‘fly away’ to get on with the rest 
of their lives.  

CCN’S ‘A TO Z CHARTER OF CARE’

As is commonly known, a manifesto is a public declaration 
of an organisation’s policy and aims. In a political context, 
for example, a political party or political candidate typically 
presents their manifesto before an election. The origin of the 
word manifesto comes from the Italian ‘manifestare’, meaning 
‘make public’, and ‘manifestus’, meaning ‘obvious’. Similarly, a 
charter is a written grant by a country’s legislative or sovereign 
power, by which an institution such as a company, university, 
or city is created and its rights and privileges defined. A char-
ter, for example, can be a written constitution or description 
of an organization's functions. In a design context, manifestos 
and charters are fairly common phenomena (Danchev, 2011). A 
well-known example is The Munich Design Charter, published 
in Design Issues in 1991, signed by Dieter Rams and many of the 
other leading designers of the era. In that seminal paper, Rams 
et al. are well aware of design’s responsibilities in all parts of 
contemporary life and as such The Munich Design Charter pro-
claimed that design must concern itself with ‘…economy as 
well as ecology, with traffic and communication, with products 
and services, with technology and innovation, with culture and 
civilization, with sociological, psychological, medical, physi-
cal, environmental, and political issues, and with all forms of 
social organization’ (Rams et al., 1991).

Given the crisis in the carer service that CCN currently finds 
itself in, Rodgers and Tennant, as part of their disruptive de-
sign work, asked the CCN staff to write their own ‘A to Z Char-
ter of Care’. The intention of this activity was to help the CCN 
staff think more deeply about the service that they provide 
and also to help them ‘professionalis’ their service more. Like 
Rams et al.’s Munich Design Charter earlier, the tone of the 
CCN ‘A to Z Charter of Care’ is serious in its delivery and is 
intended to support the CCN staff articulate better their care 
service for the future years to come. Figure 1 shows the A to 
Z responses as created by the CCN team. The intention is to 
design and develop these letters further into finished pieces 
and hang them on the walls of CCN’s new offices in Newcastle 
upon Tyne. As can be seen, CCN’s ‘A to Z Charter of Care’ as 
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Figure 4. CCN’s ‛A to Z Charter of Care’
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articulated by the care support workers themselves is: Aware 
– Befriend – Care/Control – Developing – Equality – Fresh – 
Give/Genuine – Helpful – Inspiring/Ideas – Judgement – Kick 
[problem] – Life – Mellow – Non-judgemental – Observe – 
Practical – Questioning – Radical – Structure – Time – Unusual 
– Very focused – Wonderful – eXciting – Yours – Zoned in. This 
simple disruptive exercise has actually revealed some signif-
icant aspects of CCN’s work. In the A to Z above, there are 
some obvious responses such as ‘care’ and ‘helpful’, but there 
are others that have a much deeper meaning and resonate 
more with the crisis situation that CCN currently experiences, 
such as ‘structure’ (the need for more) and ‘time’ (the lack of). 

CONCLUSIONS / OUTCOMES

This ongoing collaborative project between the first two au-
thors and the CCN staff has delivered a number of positive 
outcomes thus far. First, the project has helped contribute 
to scholarly work on how disruptive design innovation can 
support the development and delivery of health and social 
care interventions in practice. That is, this work will lead to 
the production of a number of scholarly papers and articles 
for appropriate outlets that will increase the visibility of how 
design, as an instrument of change, can play a pivotal role in 
health and social care contexts, which will encourage further 
research. This article is just one of several planned for this 
ongoing research. 

Second, the partnership between the first two authors and 
CCN has resulted in an application being made to the Arts 
and Humanities Research Council (UK) for a new collabora-
tive doctoral student. The proposed PhD researcher will work 
closely with the CCN team members who have a strong repu-
tation for their care provision and a proven track record in 
excess of fifteen years, and provide an opportunity to develop 
the primary research skills that are essential in a future doc-
toral graduate. CCN have numerous links with local, regional, 
and national bodies, and participate in many multi-agency 
initiatives that impact on carers and/or the people they care 
for such as Newcastle Council, Newcastle Acute Hospitals 
Trust, PROPS North East, and Barnardo’s Young Carers. The 
opportunity for the PhD researcher to immerse him or herself 
in this research and practitioner network will be invaluable. 
The development of participatory design skills, the support of 
CCN’s local, regional and national network, and an emphasis 
on developing disruptive design interventions for real world 
issues will build the skills necessary for the PhD researcher 
to undertake a successful academic or commercial career in 
the future. 

Third, the project has helped establish an important part-
nership between Northumbria University and a third sector 
organization that will help represent the needs of carers in 
the North East of England and raise their concerns and is-
sues nationally. The ongoing collaboration has also offered a 
valuable opportunity for a widening public engagement with 
the health and social care sector in the North East of Eng-

land. In so doing, the research has supported the missions 
of Northumbria University and CCN, and aligns with targeted 
priorities for public engagement identified by the Arts and 
Humanities Research Council (UK). 

Finally, the ongoing collaboration will work towards a number 
of specific outcomes for both academic and public audiences 
in the form of scholarly papers, popular articles, web mate-
rial, and community engagement sessions. The project will 
also strengthen the links between Northumbria University, 
CCN, and the larger regional knowledge community, which 
will help build a strong platform for future collaboration, re-
search, and dissemination in the important area of how dis-
ruptive design interventions can support the development 
and delivery of health and social care in practice. 
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SOCIAL TRANSFORMATION
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ABSTRACT

Brand images spanning a myriad of business applications in advertising, branding and mar-
keting activities have surpassed functional, commercial and financial considerations. Brand 
image-makers and marketers foray into broader discussions to demonstrate brands’ inherent 
value and position as an emotional element of personal consumption and social interactions. 
This study seeks to understand the connection between the multitudes of conjured and per-
ceived brand images and their unique capabilities to engage with specific consumers. Gather-
ing survey data from the Malaysian urban consumer segment, this study aims to gain insight 
into emerging marketing literature, which attests to the emotional and social roles of brand 
image. Results reveal consumers’ increased awareness and perception of today’s successfully 
marketed brands, and a positive image emerges when brands visibly demonstrate target con-
sumer engagement with emotional benefits, ideas that inspire social change and intensify so-
cial transformation. Social experiences with brands are a leading factor in enhancing marketing 
management strategies today, as businesses have greater opportunities to address, contribute 
to, and facilitate relevant social conversations through salient brand images.   

KEYWORDS: Brand Image, Brand Identity, Emotional Benefits, Social Value, Consumer 
Experience 

INTRODUCTION

Brand Image vs. Brand Identity: Some Term Definitions
Brands as a marketing concept and a social phenomenon have 
always been hard to characterise or describe utilising key 
definitions, making its study both a stimulating and reflective 
discourse in the development of marketing management per-
spectives. Dr Philip Kotler, distinguished marketing professor, 
sets the stage for this discussion by defining brand image as 
‘a set of beliefs that consumers hold about a particular brand’ 
(2005, p. 282). Products manufactured, sold, and distributed 
by a particular company under a particular name as such carry 
a distinct image, and consumers would ascribe, interpret, or 
construct their own set of cognitive or affective responses that 
bears meaning to themselves or others, based on experiences, 
emotional benefits, social symbolisms and other dimensions 
(Aaker, 1991, 1992, 1996; Keller, 1993). 

The American Marketing Association (2008) defines ‘brand’ 
more perfunctorily, as ‘a name, term, sign, symbol, design, or 
a combination of features that identifies the goods or services 
of one seller or group of sellers and differentiates them from 
those of other sellers’. A brand projects the image of a particu-
lar organisation, product or service that consumers associate 
with, and marketing the brand image means making a careful 
selection of marketing mix criteria, considering the econom-
ic, cultural and social conditions which influence consumers’ 
buying behaviours (Lake, 2009). 

Global brand strategy consultant Professor David Aaker define 
brand identity as ‘a unique set of brand associations that the 
brand strategist aspires to create or maintain’ (Aaker, 1996, 
p.68). By extension, brands, whether they are the outcome 
of consumers’ impressions and perceptions, but in having in-
trinsic equity value as economic entities, must be managed 
systematically (Keller, 1993). Omnipresent brands find their 
way to retailers and consumers in every aspect as a result of 



57BRAND IMAGES ENHANCE SOCIAL VALUE, INSPIRE CHANGE AND INTENSIFY SOCIAL... | S. T. F. Poon

De
si

g
n 

fo
r 

so
ci

al
 in

no
va

ti
o

n

functional and symbolic image congruity or alignment in peo-
ple’s impression, awareness, product involvement or utility, 
lifestyles, needs, and aspirations (Jing Hu et al, 2012). Every 
interaction with a brand counts, and advertising can undeni-
ably affect society's perception of brand images; from memo-
rable designs, logos, and slogans that compete for attention; 
billboards, magazines, websites, and a host of tangibles and 
intangibles (Jing Hu et al., 2012, p.2).

Branding processes and activities go along with marketing 
ideas to consumers to increase recognition and differentiation 
from competitors (McEnally & de Chernatony, 1999, p.17), yet 
volatile markets increase brands’ susceptibility to competitive 
marketing in global environments, unless companies have long 
term positioning strategies mapped out (Ries & Trout, 1981, 
cited in McEnally & de Charnatony, 1999, p.13). It thus behoves 
that success in brand-building campaigns and brand loyalty 
relationships go hand-in-hand with understanding consumers 
(Light, 1994). Malik et al. (2012) argue for businesses to invest 
time to survey, research, define, and reinforce the brand in 
creating positive consumer awareness, top-of-mind recall and 
salience, leading to preference, purchase intention, and loy-
alty. Other studies view the relative construct of brand images: 
Kim et al. (2008), for instance, describe unique service as that 
which carries a brand image in consumers’ minds, and that is 
identified and positioned to stand out from competitors. 

AIMS AND OBjECTIVES

Brands have evolved from their traditional missions in pursuit 
of profit and the promotion of consumerism, to providing a 
range of personalised promises and added value to engender 
loyalty. The aim of this research is to examine links between 
consumer attitudes and perceptions of brand images’ emo-
tional design construct and the impact that results from their 
evolving roles in inspiring change and intensifying social trans-
formation.  

Driven by development in brand research, the current study 
attempts to answer several key questions, namely:

•  What underlying relationships are conveyed by brand im-
ages today?

•  How do consumer interaction and experiences with these 
images correlate to their emotional and social needs ful-
filment?

•  How could brand images communicate emotional bene-
fits, which reflect consumers’ social values and aspirations 
for change?

The objectives of this study are to review the role of brands 
through their economic and social contexts in order to un-
derstand brands’ contributions in terms of psychological and 
emotional benefits, and social value. This study attempts to 
analyse the level of brand image awareness among a sampling 
of survey respondents from the urban demographical segment 
in Malaysia, and to determine the connection of brand image 
to purchasing behaviour. 

LITERATURE REVIEW

The researcher begins studying a selection of literature, to 
develop perspectives to the question often raised, ‘Why the 
buzz about brands?’. This is premised on the general public 
assumption that brands are mere corporate identity emblems 
and logos. Misconceptions and distorted ideas about brands 
may impact judgment and produce negative sentiments to-
wards organisations (Pallotta, 2011). Brands in fact commu-
nicate more than marketplace information through ubiquitous 
logos. Kotler and Keller (2009) argue that brands affect busi-
nesses besides being associated with products: in the ac-
celeration globalised environment, their roles and agents of 
customer loyalty permeate markets in different economic, cul-
tural, and social conditions. The benefit of strong brand imag-
es not only sustains market equity for the business in the long 
run, but shapes economic opportunities through their indirect 
role in maintaining economic and social progress in terms of 
enhanced living standards, educational and job opportunities, 
health, safety, transportation, and much more. This paper ar-
gues for a broader impact of the influence of brand images 
through four key roles: namely, that it rationalises consumer 
interaction; facilitates economic development, creates social 
value; promotes innovation and cooperation and removes 
cross-cultural barriers, thus inspiring social transformation. 
The following sections further this discussion with case study 
examples of the roles of brand image constructs. 

Brand Image in Consumer Interaction
Social entrepreneur and Harvard Business Review blogger Dan 
Pallotta (2011) believes that a brand ‘is peoples’ gut feeling 
about the organisation’, and that in and within every level of 
customer interaction lays the signifier of their concern or inter-
est in that brand, this view accords with the thought-provoking 
commentaries on brand positioning strategies undertaken by 
Ries and Trout in the 1980s (Malik et al., 2012, p.13070). 

Brand identities rationalise consumer rights advocacy efforts 
via tangible brand promises (Trout, 2008), that consumers 
may expect to enjoy assurance of quality, integrity, and reli-
ability in the provision of goods or services, such as display-
ing precise information, exceptional customer service and 
warranties, compliance with environmental, health, safety 
and labour regulations and other consumer protection bench-
marks (Hilton, 2003). Aside from selling benefits, respect-
able brands in the marketplace assure consumers of quality, 
and the use of brand design elements help companies meet 
its consumers confidently. Brand images reflect enjoyment of 
particular aspects of consumption and social status, besides 
communicating an individual’s aspirational values and enrich-
ing consumers’ shared connections (Saade, 2010). Consumer 
behaviour and marketing research study the relationships be-
tween brand personalities, self-identity, and social interests, 
and how these concepts influence and correlate with target au-
dience’s expectations, self-expression and experiences (Aaker, 
1996; Malik et al, 2012; McEnally & de Chernatony, 1999, p.16). 
Self-confidence, status, and aspiration are talking points via 
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associative brands, designed to affect one’s image and express 
inner attributes. Brands, which represent preferences in food, 
clothing, arts, music, and hobbies, enhance followers’ ability 
to acquaint themselves with like-minded people. Vitally, for 
businesses to develop, manage, and project the brand person-
ality that fits target audiences, brand image advertising must 
have relevance, salience and significance to the latter’s char-
acteristics, backgrounds, and inclinations. With globalisation 
of markets driving economic growth, strategic brand aware-
ness must take into account multicultural contexts in order 
to be realised (Palumbo and Herbig, 2000). Additionally, the 
pervasiveness of brands across cultural milieus is a result of 
being communicated with greater freedom in traditional, in-
ternational and niche media (Kotler et al., 2005, p.773). The 
ease by which brands engage consumers makes them effective 
as a cultural tool: as such, marketers must improve awareness 
and insights on their related appeals, as the dialogue between 
what brands represent and the way this influences consumers 
becomes a close integration of knowledge and practice (Kotler 
& Keller, 2009). 

Brand Image in Economic Development
Miriam Greenberg in her book Branding New York reflects on 
how the ‘image crisis’, which struck New York City in the 1970s, 
produced widespread urban chaos, as a series of civic unrests 
and worker strikes harmed fiscal ratings, real estate values, 
tourist perceptions and threatened economic opportunities, 
while urban poverty and interracial conflicts worsened the 
social fabric of the community, leading to drug addiction and 
widespread crime (Chan, 2008). The city leadership, mired in 
large-scale crises, viewed glitzy promotional efforts as ‘ancil-
lary, if not irrelevant to their overall strategy of economic de-
velopment …’ (Greenberg, 2008). 

Efforts to refashion New York's image were undertaken in the 
late 1970’s with a slew of public-private tie-ups. Campaigns 
helped boost local economic growth, and in spite of spas-
modic social protests in the form of severely defaced subways, 
these helped turn around the tarnished label of New York from 
‘Fear City’ to ‘The Big Apple’ (Chan, 2008). The New York State 
Department of Commerce launched the ‘I Love New York’ cam-
paign in 1976, emblematically captured by native New York 
artist Milton Glaser through the ‘I ♥ New York’ logo. Image-
making mechanisms founded on emotional appeals prompted 
the restructuring of local political and economic relationships, 
and with the help of marketers, artists and designers, musical 
directors and other cultural industry professionals reformed 
attitudes, shifted real estate values and investor confidence 
(Greenberg, 2008). The rebranding shifted New York’s position 
into a spanking new commercial and financial hub without the 
use of large-scale official marketing budgets. 

From a triumph of crisis response, not coincidentally, nearly 
140 million tourists today flock to the Empire State annually; 
while, in the ingenious process of commercialising its image, 
almost 3,000 trademark objections have arisen as the ‘I ♥ New 
York’ logo design is openly used, cloned and parodied (Dorsch, 
2005). Magazines portray New York City as ‘a hip place to live, 

work, and shop for young, social climbing urbanites’ (Green-
berg, 2008), and this image has obviously been lovingly and 
painstakingly fostered. The strong branding has sustained visi-
tor rates up to the present decade. 

Brand Image in Promoting Innovation 
Brands attract users beyond traditional consumption. Be-
sides generating commercial and social value in the market-
place, their newly acquired role in modern consumer society 
today is to contribute to community well-being. The demand 
for brand images today is to symbolically construct and gen-
erate meaning that align with target consumers’ own identi-
ties (Venkatesh & Meamber, 2006, p.26), paving the way for 
a competitive playing field, which indirectly promotes in-
novation. This enhances opportunities for brands, as they 
must risk innovating and continually develop new products, 
thus promoting differentiations from one another. As adapta-
tion becomes a key value of nimble brands, companies that 
own distinctive brand images must strive to provide a range 
of choices and meet consumer preferences based on an indi-
vidual’s criteria, whether the choice is personal, behavioural 
or socially motivated. Product development becomes a game 
of one-upmanship among brand owners, hence, besides serv-
ing and satisfying target markets, brands must keep pace and 
strive to represent an image of excellence, as companies cre-
ate a virtuous upward spiral of continuous innovation (Linde-
mann, 2004).  

Social responsibility initiatives has arisen in the past two de-
cades to form the basis of brand conversations among con-
sumers, corporations, governments, global agencies, and 
other stakeholders (Keller, 1993). As discerning users migrate 
to the Internet, they are keen to scour and share information 
about brands, ‘rather than [hear] what marketers want to say’ 
(Mitchell, 1997, cited in McEnally & de Chernatony 1999, p.18). 
The era of passive message reception is long over: consumers 
are proving their energetic involvement in brand creation by 
comparing user experiences and reviews; enquiring, under-
standing, and confirming information; tracking competitors 
and seeking insights, before forming attitudes and views to-
ward the brand. 

These pose a tremendous challenge for supply-side market-
ers, as fractured markets require needs-based market seg-
mentation (Piercy, 1997, cited in McEnally & de Chernatony, 
p.18). Successful brand designs must factor in long-run sur-
vival, and this involves employee engagement programmes 
(e.g. Shell), corporate social responsibility (McDonalds’ local 
community initiatives), and a greater emphasis on environ-
mental stewardship (e.g. Nike using organic cotton and other 
environmentally preferred footwear materials: Nike, Inc, n.d.). 
By expressing its larger social values and mission, an organisa-
tion’s brand image provides buy-in factors that shape stake-
holder perceptions. As increased global warming threatens 
Earth with wide-scale devastation, sustainability and other 
environment-related conversations become topical. Brands 
could catalyse acts of change in terms of its roles and effort 
to conserve nature’s resources. Canvas grocery bags, reusable 
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food containers, and energy-saving features provide consum-
ers with ethical choices through environmental-friendly pack-
aging and products.  

A 2010 study found that 94% of consumers are concerned 
about the environmental effects of beverage packaging, with 
60% Millennials and Gen-Xers willing to pay more for envi-
ronmentally friendly products (Shayon, 2011). Brown-bagging 
instead of plastic bags, discounted coffee purchase for tum-
bler owners, green-tech mobile phones, delivery trucks that 
run on hybrid systems, petroleum-free soda cans, recyclable 
merchandise display rack, and organic fashion ranges demon-
strate a willing change for Earth’s sake. Other strategic brand-
ing partnerships with non-governmental organisations enable 
brands to improve their social responsibility outreach via me-
dia and social campaigns, as brand owners supply funds to 
sustain on-going projects or reach targeted audiences, includ-
ing rural educational activities, clean water access, medical 
research, and coordinating donations for victims of calamities.  

Estée Lauder's annual breast cancer awareness campaign pro-
duced the ubiquitous symbol of breast health, the Pink Rib-
bon. More than 85 million Pink Ribbons have been distributed 
worldwide, with millions of dollars raised towards the Breast 
Cancer Research Foundation (Lauder, n.d). RED is a brand li-
censed by The Global Fund, which partners corporation such 
as Nike, Apple Inc., Starbucks, Converse, Gap, Motorola, Dell 
and others to increase awareness and funding for HIV/AIDS re-
lated programmes. Dove’s Campaign for Real Beauty aims to 
alter the Western concept of beauty, giving women an esteem 
boost beyond looking good while staying true to Dove's mis-
sion ‘to make more women feel beautiful everyday’ by narrow-
ing stereotypical views of beauty. The definitive force of Dove’s 
social branding influence for the core message via various 
advertising and social media platforms has garnered a multi-
million viewership and sparked heated global debates (Dove, 
n.d.), proving how purposeful campaigns for social change via 
brand identification result in adding value to customer rela-
tionships and making a positive impact on stakeholders.

Brand Image in Creating Social Value
Fundamentally, the greatest brand images in the world seek to 
be social unifiers. Coca-Cola sought to teach the world to sing; 
Nike celebrates human endeavour; Nokia connects people; 
Lux soap gives Asian women self-confidence; Budweiser made 
heroes out of blue-collar workers (Hilton, 2003). 

One of the most important keys to lasting consumer relations 
lies with the emotional benefits offered by the brand. Today’s 
marketplace is awash with a garbled confusion of choices, and 
understanding the psychological models behind consumers’ 
socialisation processes is a definite asset in contemporary 
marketing research and practice (Moschis & Smith, 1985). 

One approach would be to study the affective connections 
customers develop and value in brand interactions, and how 
this determines or potentiates behavioural change in target 
consumers or social groups. Among the burgeoning, note-
worthy trend in brand studies has been the marketing in niche 

products and services that reflect individuals’ personalities, as 
well as the successful advertising and promotion of brand per-
sonalities via word-of-mouth. For brands to evoke emotional 
attachments, consumers’ values and beliefs take precedence 
to produce behavioural response, i.e. purchase intention and 
action (Jacoby & Chestnut, 1978). 

Self-expressions, self-definitions and self-presentations are 
important considerations, and marketers must add on to 
their portfolio of skills a capacity to unleash the intrinsic and 
extrinsic values of brands the very same recognised and es-
teemed by devotees as authentic symbols of the social groups 
they actually (or aspire to) belong to (McEnally & de Cherna-
tony, 1999, p.16). People react to, and desire, brands that are 
congruent with their character, using it to express internal at-
tributes; the slogan of brands are promises spoken to effect 
behavioural and attitudinal response. 

Nike encapsulates the emotional character of triumph in its 
slogan, Just Do It, and the use of star athletes in advertising 
endorsements (Bedbury, 2002). Through a plethora of as-
sociations, the product’s image moves through altercasting, 
and projects what it stands for (winning), thereby boosting its 
innate brand value (McEnally & de Chernatony, 1999, p.30). 
Aside from promoting sportsmanship, the brand tag deems 
courage and enjoyment of endeavouring as worthy attributes. 
Apple’s Think Different speaks of a constant willingness to in-
novate, to get away from one’s comfort zone, and aim for self-
improvement and creativity. Clearly, both these brands inspire 
people emotionally, arousing their hope to pursue change, 
thus providing a positive force to accomplish desired results. 

Starbucks’ brand image revolves around a great coffee expe-
rience; quality coffee beans brewed at the right temperature 
served in plush store environments, setting the tone for java-
fuelled enjoyment (Bedbury, 2002). When Guinness ran the 
Guinness Irish Pub giveaway, contestants went all out in poetry 
writing and pint pulling, steeping into the Irish community’s 
authentic cultural values via the traditional Irish pub environ-
ment (Bedbury, 2002: 98-99). Coca-Cola’s The Real Thing and 
BMW’s Ultimate Driving Machine are examples of brand prom-
ises that have grown beyond mere slogans, evolving into living 
icons for the company and their believers (Trout, 2008). 

It is a given that humans are emotional beings who constantly 
need to express themselves, to feel belongingness, and to go 
in search of others with similar interests in hope of forming, 
entering, or enlarging their social circles. As people identify 
others of similar or different socio-economic groups, they 
recognise social parallels and differences in terms of speech, 
behaviour, values, or consumption preferences. People with 
similar taste in music, movies, fashion, love of travel, etc. may 
converse in insider ‘language’ forms. Brands which symbolise 
certain lifestyles like Abercrombie & Fitch, Harley-Davidson, 
Armani, and others, construct symbolic insights into specif-
ic lifestyle behaviours from likes and dislikes, to what keeps 
them satisfied. A person’s habits and behavioural routines are 
often crucial descriptors of the individual. Chanel perfume, 
Tag Heuer timepieces, Fender guitars and Nike sneakers affect 
image and express inner attributes. 
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The upshot of the search for social approval would be a moti-
vation towards approaching the ideal image, and the tenden-
cy would be an image or self-esteem boost through brands 
in order to alter people’s perceptions about them. Elites, to 
whom social recognition of respectability and self-worth are 
deemed essential, often recourse to such devices, without 
which they may perceive indifference of others towards their 
accomplishments.  

Akin to having a trusted circle, research shows consumers 
choose brands the way we interact with others who are com-
patible with our attitudes, personality, outlook and views 
(Aaker, 1996; McEnally & de Chernatony, 1999, p.13, Kotler, 
2005, p.71). Brand images allow people to create desires, 
a crucial force in individual’s aspiration for success, where 
products and services are outlets or mechanisms for self-re-
ward and pampering. Moreover, brand images are symbolic 
embodiments denoting certain lifestyles and consumption 
behaviours or preferences. The brand association behind 
the symbol, design or label suggests belongingness (McE-
nally & de Chernatony, 1999). Such a socially empowering 
concept could range from ‘sophistication’, ‘adventurous’, 
‘middle aged’, ‘eco-friendly’ and all their attendant emo-
tional benefits. Abraham Maslow’s contribution to human-
istic psychology, the Hierarchy of Needs was conceptualised 
to model the basis of his assumption that were motivated by 
unsatisfied needs. 

A core human value is to belong to something larger than us. 
This desire to belong to a larger group is so deeply embed-
ded in our primal tribal histories that organisations clamber 
over each other to fill this essential need in targeted custom-
ers (Bedbury, 2002). Maslow’s Hierarchy of Needs describes 
the sense of belonging and acceptance as a requisite need 
that must be met before one ascends towards self-esteem 
and self-actualisation. The stress on notable personal attain-
ments, such as ‘social victory’, is a fulfilment of our desire for 
intimate and affectionate relationships (Kunc, 1992). 

Images are powerful group identifiers, the social natures of 
which imbue our family, peers, and neighbours with the same 
attitudes, values, interests and aspirations. Where loyalty is 
gained through habitual, emotionally satisfying experiences 
in consumers’ purchase decision (Jacoby & Chestnut, 1978), 
brand images’ could produce causative factors through strong 
emotional appeals. Social identification via brands connects 
us tangibly with peers of similar values, interests and aspira-
tions, consumption patterns, tastes etc., and these help ag-
gregate them into certain communities of mutual yet diverse 
interests. Brands that are symbols of certain lifestyles include 
Abercrombie & Fitch, Harley-Davidson, Armani, Louis Vuitton, 
Quiksilver, Roxy, Billabong, Mini Cooper, Starbucks, etc.  

Brands could analyse these social relationships to interpret 
‘connectedness’ using the design emotion model; that is, by 
complementing the emotional dimension with every point of 
communication in the consumer interaction chain (Pullman 
& Gross, 2004). Examples include brand image expression of 
safety and security (Volvo), freedom (Harley Davidson), ad-
venture and youth culture (Red Bull), etc.  

Loyalty helps brands achieve income returns and economic 
goals by being unique and distinctive, but this should not be 
at the expense of being cheap (Light, 1994). Revenue growth 
is a direct result of nurturing strategic customer relationships 
(Kotler, 2005, p.101), and this rests on the image of service 
reliability, quality and assurance, brand evangelising through 
word-of-mouth, or evaluation of user experiences among 
peers and acquaintances. For brands with strong equity such 
as high recognition or preference, customers are willing to pay 
higher prices just to get the product even if this comes at a loss 
(Reichheld, 1993). Loyalty becomes a habitual act in consumer 
interaction across espoused personal values, beliefs, social, 
or cultural norms, symbolising the positive, superior or com-
petitive attributes of the brand image for the consumer that 
produces product involvement (Hanzaee et al., 2011).

RESEARCH METHODOLOGY

Research Design
The study involved a survey of urban adults, aged between 18-
27 years. A simple random sampling method was used, and a 
total of 120 participants were given a timeframe of 45 days to 
respond, in the survey conducted online from mid-May to the 
end of June 2013. Respondents comprised employed profes-
sionals, executives, and managers, as well as self-employed 
individuals and students, providing internet access regardless 
of their location within Malaysia.

Research Instrument
To evaluate respondent perceptions and awareness about 
brands and the effects of brand images, a structured online 
questionnaire was designed and distributed via https://docs.
google.com/. This method enabled the researcher to anal-
yse and note overall respondents’ enjoyment and awareness 
of brand images, and how they evaluated the effectiveness 
and capacity of the brands in their consumption. The late 
adolescent and young adult age segment was chosen due to 
the greater exposures to media influences for respective seg-
ments, enabling them to examine and elicit responses which 
demonstrate their critical awareness of brands. 

A series of relevant brand image-related questions were asked 
in attempt to analyse, record and interpret data related to the 
respondents’ attitudes, behaviours and perceptions towards 
brands. From the total 120 returned questionnaires, data was 
collated and studied to determine the relevance, salience, and 
the significance of the brand image to their self-expression, 
personal experiences, views, and social values in consump-
tion. Due consideration was given to ensure cultural relevance 
of questions to the Malaysian background.  

FINDINGS AND DISCUSSION

The data produced from the study shows brand preference 
and attitudes were correlated to consumption decisions that 
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awareness has extended beyond quality and price-conscious 
purchasing. Brand relationships exist in positive and benefi-
cial ways, and are salient to consumers’ personal and social 
perspectives, besides influencing their consumption prefer-
ences and improving the value they seek in social interactions 
with others. 

Among the varied factors that created customer loyalty, Vi-
sual Experience gained 36 votes, followed by Quality, which 
received 30 votes. Price and Advertisement received an equal 
vote of 18 each, and Packaging scored 12 votes. A little over 
half the respondents agreed that brand images have helped 
express or define their personalities or in gaining status or re-
spect; others were not really concerned about the brand im-
age aspect, which infers that pricing, performance and quality 
were more important drivers.  

108 out of 120 respondents agree that possessing branded 
products boosted their confidence. With current social pres-
sures, individuals wishing to avoid social rejection or humiliation  
find branded goods and their identifiers useful in reckoning 

gave insight on participants’ levels of brand awareness, and 
emotional benefits gained from individual and collective en-
gagement with brands.  

Pie Chart 1 shows that 68% buy products perceived as ‘repu-
table’ from association with its positive image. Pie Chart 2 
reveals that 90 out of 120 people, or 75%, think that brand 
images may influence consumer brand loyalty.

Pie Chart 3 shows 55% of respondents benefited emotionally 
from the slogan of brands, agreeing on the role of brand iden-
tities in shaping their emotions. Pie Chart 4 shows only 10%, 
or 12 respondents, did not believe branded products could im-
prove their confidence or wellbeing.

Pie Chart 5 shows 72, or 60%, are aware that brands con-
tribute to the world economy with living standards; 40% of 
respondents think that brands are not deemed functional or 
important assets that enhance a country’s economic position. 
Pie Chart 6 shows that 85%, or 102 out of 120 participants, 
are motivated by specific brand images to attain their desired 
goals. In this study, the findings found that consumers’ brand 
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stature upgrade and social confidence. Quality products ap-
peal to their rational consumption motives, but brands reflect 
their social status as informed consumers with socially ap-
proved good taste. 72 respondents affirmed that brands’ play 
a role in raising living standards of countries in some ways, 
and brand images are valuable motivators that poise them 
for further social successes and challenges. Consumption of 
well-placed brands enable them to plan purchases ahead in 
order to obtain the product or service desired, while some 
used brands as a form of enjoyment, for self-reward or pam-
pering purposes.

SUGGESTIONS FOR FUTURE RESEARCH

Research shows that brand personalities contribute to the 
growth of local economies, giving a social and affective di-
mension to individuals’ consumption experience (Aaker, 1996; 
McEnally & de Chernatony 1999). This study found a strong 
correlation between Malaysian consumers’ awareness via 
brand image engagement and their personal and social per-
spectives. Just how much brand images influence consump-
tion preferences or their engagement with others in social 
conversations is an untapped area of research. It is evident 
upon close analysis of data from this survey that consumers 
today demand more than quality in brand experiences. Social 
experiences can produce brand encounters, and research can 
improve understanding of the salience of brands’ emotional 
linkages which transcend company attributes, logo design, or 
trademark recognition (Pallotta, 2011). 

The lack of impactful of local studies on consumer perceptions 
is the single-most important factor to urge on brand market-
ing research initiatives; hence, future research could affect the 
cultivation of brands’ social value, and therefore the potential 
of this relationship should be further field-tested. Greater ex-
change platforms will require greater industry and scholarly 
knowledge sharing among advertising and media experts and 
marketing managers, and these could discuss social branding 
themes such as the role of social connections in building brand 
loyalty; and brands which spur a constant search for personal 
achievement or to exceed social expectations. Most retailers 
understand the need to connect emotionally with consumers; 
yet, a good many do not know how (or are not trying to) put 
principle into practice, neglecting the social and emotional 
valuation in lieu of low price promises, which appeal to cus-
tomers' sense of reason, but eschews their passions (Berry, 
2001). Another notable implication from this study is that 
brand image reputation, along with consumers’ positive brand 
experiences and aspirational motives are signs of brands’ 
approachability. Future studies could contemplate factors, 
which boost brand equity and brands’ potential to set a price 
premium over the cost of provision, thus increasing willing-
ness to purchase. Quantitative studies could be replicated in 
non-urban segments to evaluate whether price, performance, 
quality and desire for value comes with the proviso of socially-
responsible merchants that bear positive brand identities. 

CONCLUSION

Society today is daily educated to recognise the importance 
of brands. Brand management essentially, the process of con-
structing, developing and sustaining brands has evolved from 
the bricolage of artifices of past practice; generating designs, 
images, labels, slogans, etc., and continues erratically today 
to produce a new vision of organisational identity where in-
grained cultural values clash mightily, ‘spontaneously and sto-
chastically’ (Massi & Harrison, 2008, p.4) with the aesthetics 
of postmodern values and the pastiche of new media simu-
lated realities and hyper-reality tools (Massi & Harrison, 2008, 
p.3). Brands draw us into wider discursive implications that are 
at once social, political, economic, and moral in nature. Our 
conception of purpose, profit and passions can be promptly 
analysed from what we spend on social goods (Hilton, 2003). 
To boost fairer economic goals in the midst of widening in-
equality, brands must be couched as sustainable symbols, de-
livering both quantifiable and immeasurable benefits to their 
target publics, whilst being malleable, transforming and mov-
ing to integrate shifts in our emotional and values spectra.

Stakeholders demand new consumer standards to be met 
in a range of ways: re-examination of corporation ethics and 
brands’ contributions to the economy and living standards; 
continuous social innovation to improve brand value and com-
petitive positioning through consumer advocacy; assessing 
and managing global business opportunities to strengthen 
brand equity and improve perceptions of what unique brands 
stand for (Aaker, 1991; Hall, 1999; Lindemann, 2004). By sum-
ming up a company’s best and worst experiences, brand im-
ages represent a raft of associated aspects linking attitudes, 
emotions, and motivational appeals to consumption behav-
iour, and these are the cumulative outcomes of brand inter-
actions. This will be a fundamental attribute for businesses 
steering their brands to further heights, as valuable social 
conversations with staunch consumers inspire the latter to 
continue being part of the brand-making process.  
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ABSTRACT

The act of saving money can connect one’s present state to a meaningful future state, es-
pecially if we consider money not as a direct source of happiness, but as a resource for 
engaging in meaningful activities. To explore how design can contribute to making the act of 
saving more meaningful, we conducted two studies. The first consisted of questionnaires and 
interviews about saving. The second was a study on the BILLEGAS piggy bank design case, 
in which we sought to determine success factors, and evaluate them among three groups in 
different levels, during a four-week period. The study indicated that design could stimulate 
empathy with the product, a meaningful saving experience with a relevant contribution to 
well-being, and an increase in the amount of money saved. The study culminated with new 
insights to enrich the meaningfulness of the saving experience in other contexts, and to in-
crease the user’s well-being.

KEY WORDS: Positive Design, saving behaviour, happiness, ownership, attachment

INTRODUCTION

It’s often said that ‘money can’t buy happiness’, expressing the 
idea that rich people are not necessarily happier than those 
who are poor. Even though this is ‘just a saying’, it is supported 
by recent findings of researchers who study the relationship 
between happiness and financial resources (for an overview, 
see Biswas-Diener, 2008). Once people have sufficient finan-
cial resources to survive, their happiness does not rely on the 
amount of additional money, but rather on how they spend 
their money (Dunn & Norton, 2013). Some authors have pro-
posed that 40% of people’s happiness relies on the activities 
they do, and only 10% on circumstances like wealth, weather, 
or location (Lyubomirsky et al., 2005; Lyubomirsky, 2008). 
However, even if money may not be a direct source of happi-
ness, it can still be considered a resource that enables people 
to engage in meaningful activities, therefore making a salient 
contribution to their happiness. We therefore propose that it is 
interesting to consider the well-being effects of saving. Saving 
is understood as an activity in which an individual accumu-
lates money with the intent to spend it in the future. Given that 
saving can connect one’s present state to a meaningful future 

state, we became interested in exploring how this behaviour 
can be experienced as more meaningful, and in that sense 
contribute to well-being. We used the BILLEGAS piggy bank as 
a design case in order to distinguish and evaluate factors that 
could enhance the act of saving and make it meaningful. BIL-
LEGAS is a collection of money boxes depicting cartoon char-
acters that allows the users to choose a character, pick a name 
for it, and set a saving intention. In doing so, it adds a tangible 
quality to one’s intangible saving intentions. Despite the fact 
that this product was not designed with the specific intent of 
making a contribution to happiness, it incorporates some ba-
sic ideas that make saving enjoyable as well as effective, and in 
this sense we found it interesting to explore regarding meaning 
and empathy. 

MONEY AND HAPPINESS

The degree to which economic matters influence quality of life, 
and therefore happiness, has been studied extensively (e.g. 
Veenhoven, 2000). Issues like income, GDP, and accumulated 
wealth are found to have little impact on individual happiness 
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(Hagerty & Veenhoven, 2003), unlike circumstances such as 
weather (Rehdanz & Maddison, 2005), or behaviours like cul-
tivating positive relationships (Ryff & Singer, 2006; Lyubomir-
sky & Kurtz, 2011; Seligman, 2011). Dunn and Norton (2013) 
studied the increase of happiness through the spending of 
money in a meaningful way, and have identified five important 
strategies in which spending money can contribute to happi-
ness. The strategies they identified were to buy experiences, 
to make it a treat, to pay now and consume later, to buy time, 
and to invest in others. There are two main hypotheses behind 
these strategies. The first is the contribution of social interac-
tion and how people share and help others, and the second 
the contribution of positive expectation and the surprise ef-
fect. Even though Dunn and Norton focused on spending be-
haviour, we propose that their insights on social connections, 
on the power of intentions, and on experiential purchases, 
can be applied to saving. Indeed, these authors also acknowl-
edged the importance of saving in relation to well-being, stat-
ing that saving makes a direct contribution to happiness. 

Money is an enabler of personal and social activities that can 
contribute to our subjective well-being (Dunn & Norton, 2013), 
and saving can be seen as a preventive experience: saving pre-
vents negative emotions by supporting the individual in build-
ing positive traits and having positive subjective experiences 
(Seligman & Csikszentmihalyi, 2000). This is accomplished by 
the act of defining intentions that let people commit to a goal. 
The motivation to save money is still rarely explored and so is 
its relation with happiness. Furthermore, the formats in which 
people can save money, like saving accounts, piggy banks, or 
other investing strategies, have been hitherto insufficiently 
explored in a design (and well-being) perspective. We aim to 
understand how design can motivate people to save money 
in a more meaningful way and contribute to their happiness.

DESIGN AND HAPPINESS

Based on the knowledge gathered in the field of Positive Psy-
chology, a Positive Design approach proposes that design can 
contribute to the happiness of individuals and society. Desmet 
and Pohlmeyer (2013) describe the three basic ingredients to 
stimulate human flourishing through design. The first one is 
Design for Pleasure, related to the enjoyment of the moment; 
the second is Design for Personal Significance, related to a 
sense of personal meaning derived from the pursuit of mean-
ingful goals; the third is Design for Virtue, related to the moral 
quality in one’s interactions with the world. 

The design case used in this study is a simple money box called 
BILLEGAS. The first step is to select a character (eight charac-
ters are available). Next, the user names the piggy bank and 
sets his or her intention for saving. This information is written 
on the bottom of each box, along with the starting date of the 
saving period. Once this is done, the user can start saving and 
can decided, according to the intention or the starting date 
when he or she wants to open it. By writing it on the box, the 
user makes the name and the saving intention more concrete 
and easier to revisit. 

The BILLEGAS was designed to help people improve their sav-
ing experience. We used the Positive Design framework to 
evaluate characteristics of these piggy banks based on the 
three ingredients that compose it: the playfulness of interac-
tion (Pleasure), the act of writing down an intention (Personal 
Significance), and the commitment to that intention (Virtue). 
The playfulness of interaction (including selecting a character, 
customizing, and naming the product) will help users to enjoy 
their saving activity. The act of writing down one’s intentions 
and displaying the product in a visible place will help users to 
experience the meaningfulness of their saving activity, making 
the mental connection between the saving, and the meaning-
ful activity which will be made possible with the saved money. 
Finally, it relates to virtue in the sense that users set inten-
tions, which translate into commitments that nudge them into 
considering their spending and saving behaviours in a more 
careful and responsible way. In order to understand better the 
value of the characteristics of this product in terms of foster-
ing well-being, it is interesting to evaluate it in a real context. 
For that we carried out a study to determine the impact of this 
particular piggy bank on people’s happiness. 

‘HAPPY SAVINGS’ STUDIES

The aim of this research was to explore if and how design can 
contribute to the meaningfulness of saving money. In order to 
do that, two studies were conducted based on the BILLEGAS. 
The aim of Study one (including two questionnaires and in-
depth interviews) was to increase our general understanding 
of saving behaviour and identify the factors that enhance and 
give meaning to the saving experience used in the BILLEGAS 
piggy bank. The results were used in Study two, in which par-
ticipants were instructed to save money for a period of four 
weeks. The aim of Study two was to validate design strategies 
that resulted from Study one, and identify new opportunities 
to enrich this experience. Participants were split into three 
groups: a control group with blank piggy bank boxes (1), a 
group that used the current version of the BILLEGAS (2), and 
a group that used a customized version of the BILLEGAS (3). 

Study One: Questionnaires and interviews
In Study one, two questionnaires were administered; one that 
focused on saving in general, and one that focused on the use 
of the BILLEGAS. The aim of the first questionnaire was to in-
crease our understanding of how many people save money, 
the variety of saving methods, advantages and disadvantages 
of saving, and motivations for both long-term and short-term 
saving. The aim of the second questionnaire was to determine 
which elements of the BILLEGAS piggy bank were considered 
to have the biggest effect on meaningfulness. In addition to 
the two questionnaires, three in-depth interviews were done 
with BILLEGAS users. In those interviews, we inquired about 
the use, concept, look, and meaning of the product. Further-
more, we discussed the kind of relationships that users de-
velop with their piggy banks.
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The first questionnaire was distributed through social me-
dia networks. In total, 83 people responded, from 29 differ-
ent countries (35 females and 48 males), with an age range 
between 21 and 46 years. Among this group 58% were stu-
dents. The second questionnaire was distributed on the BIL-
LEGAS Facebook fan page, and was sent to people who had 
recently acquired the product. In total 23 people responded 
(13 females and 10 males) from different regions of Colombia, 
the country where the product originated. From the respon-
dents, 70% were employed or freelancers, while 27% were 
students. From the people that filled in the second question-
naire, three people were willing to participate in an in-depth 
interview about the use of the BILLEGAS. The interview was 
set up as a semi-structured interview with the main purpose 
of identifying the elements that motivated the users to resort 
to this piggy bank. The interview was structured in three main 
parts: previous saving experiences, experiences with the BIL-
LEGAS piggy bank, and the relation between money, saving, 
and happiness.

Results of Study One

First Questionnaire

The majority of the respondents saved money (90%) and con-
sidered saving important, which is in line with findings from 
previous studies (e.g. Furnham, 1999; Xiao et al., 2008). Of 
these savers, 69% used saving accounts, and 10% used piggy 
banks. Most respondents (38%), reported to have undefined 
intentions (UI) for saving money ‘…to be certain that I have 
some money in case of an emergency’; 28% mentioned de-
fined short-term intentions (DSTI) ‘…for a pair of sneakers or a 
concert’; 23% mentioned defined long-term intentions (DLTI) 
‘…saving up for moving, for having a family, maybe getting a 
car, traveling, etc.’ Figure 1 presents a word cloud to give an 
impression of the most stated intentions. From these answers 
we defined three lists of intentions, which later were used as a 
reference in the second study (see Table 1).

Out of the respondents, 67% affirmed it was important to have 
knowledge about saving strategies; 58% said it was important 
to learn about saving; and 43% claimed it was important to 
teach about saving. The statement that money makes people 
happy was deemed unimportant by 40% of the respondents; 
while 43% said it was important. Regarding money’s ability to 
help people accomplish their goals, 69% agreed. And finally 
64% of the respondents said money is important in their lives. 

Second Questionnaire

49% of the respondents said they saved money in savings ac-
counts, however, some of them mentioned their experience as 

SHORT TEM 
INTENTIONS

LONG TERM 
INTENTIONS

UNDEFINED 
INTENTIOS

Time whit friends House/real estate Having money

Time with family Traveling/big trip Unexpected needs

Gifts for others Transport (car, 
motorcycle, 
boat...)

Future

Pampering Cosmetic surgery Peace of mind

Clothes/shoes/
accesories

Study Help friends/fmaily

Domestic 
appliances

Loans/debts Charity

Personal electronic 
devices

Get settled Safety

Get away 
weekend/small trip

Building a 
business

Investment

Hobbies/sport Pension Build a life/family

Furniture/
decoration

Holliday house Freedom

Fixing/renovations Independence

Events Stability

Buy stuff for others Health/illness

Small investments Maintenance

Special meals Emergency

New experiences Legal issues/
unemployment

Getting a pet

Small transport 
(skate, bike...)

Table 1. List of intentions resulting from the questionnaire answers

 http://de2014.uniandes.edu.co  |   October, 2014. ISBN 978-958-774-070-7.  pp. 64-69

Figure 1. Word cloud of intentions according to the questionnaire answers
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unsatisfying. Regarding the BILLEGAS, 50% said they used it to 
save money, and 47% for decoration. When asked about the 
different qualities of the BILLEGAS, 67% said the possibility to 
write down the saving intention was important, while 19% said 
it was mandatory. Furthermore, the act of planning the savings 
was deemed important by 67% and mandatory by 29%. The 
respondents said that the BILLEGAS has helped them to save 
moderately (67%), and a lot (19%). 

In-Depth interviews

Interviewees talked about the importance of saving in previ-
ous experiences ‘besides my piggy bank (…) I have a saving 
account, escrow account and TDC [term deposit certificates]’; 
experience with the BILLEGAS ‘she helped me a lot to be more 
committed […] every time I see him, I remember that I have to 
put a bill inside’; the importance of the BILLEGAS character-
istics (name, intention, and date) ‘naming it and setting the 
intention makes it more personal… when you get involved with 
the intention it turns out to be more interesting […] naming 
the BILLEGAS was important because we were calling her by 
her name: Paris. We were saying “We have to take the money 
to feed Paris”… so she turned into a character of the house, 
during that time she was alive’; and the importance of sav-
ing and its relation with happiness ‘saving is in the process of 
being happy, I don’t see it as an end. I see it as the process of 
saving continuously for a period of time that satisfies me. Then 
the whole process turns into my happiness’.

Conclusions of Study One
From Study one we learnt three things. The first one is that peo-
ple perceived saving as an activity that can contribute to their 
goals and achievements. A study about the saving habit of young 
people demonstrated that saving was a very important habit 
(Furnham, 1999) and that it can contribute to one’s life satisfac-
tion (Xiao et al., 2008). Secondly, there is a higher chance to 
commit to an intention, when it is established and written be-
fore starting to save. And lastly, customizing the piggy banks de-
velops a level of attachment which increases the motivation to 
save. We used these insights to structure Study two, in which we 
wanted to evaluate certain characteristics at different levels and 
determine which ones contribute to happiness and how.

Study two: Saving experiment
Study two started with an introduction session, in which twelve 
participants received a ‘saving kit’ to save for a four-week pe-
riod, and ended with a creative group session to discuss the 
experience. For this study, twelve participants were recruited, 
and randomly split into three groups, which were each given 
different piggy bank styles. Group one (the control group) was 
given a blank piggy bank. Group two had the option to choose 
one of four available BILLEGAS characters (there was no di-
rect customization besides this choice), and was instructed to 
name the character, and set a saving intention. Group three 
had a customizable version of a BILLEGAS character which was 
a basic female or male character that could be customized with 
stickers, ranging through an assortment of eyes, accessories, 

and logos for the character’s clothes. They were instructed to 
name their characters and set up a saving intention.

Respondents in all three groups were asked to save for a pe-
riod of four weeks, meanwhile keeping track of their motivation 
and thoughts about saving in a diary booklet. The booklet was 
divided into weeks and each week had a topic for the partici-
pants to think and reflect upon, as well as a calendar to record 
any situation or emotion that contributed to happiness during 
that period. The first week was about intentions, goals, and 
achievements. The second week was about happiness and its 
importance to keep up motivation. The third week was about 
savings, strategies, methods, and stories. And lastly, the fourth 
week was about reflection, assessment, and learning. In the 
fourth week the participants were also asked to take a picture 
of their piggy bank in the context where they had it.

During the creative follow-up sessions (each group had a sepa-
rate session), the groups engaged in five exercises to catalyse a 
discussion about their experiences. In the first exercise, partic-
ipants were asked to choose from a pool of activities represent-
ing the different saving intentions (Table 1), and placed them 
in a target, where the area closer to the centre would be for 
the ones most relevant to their happiness. For the second ex-
ercise the participants were handed six blank papers to expand 
on different themes: personal sphere, relationship sphere, so-
cial sphere, professional sphere, global sphere, and spiritual 
sphere. These exercises aimed to provide a thoughtful explo-
ration of the participants’ priorities in various aspects of their 
lives (which can influence decisions and intentions for saving). 
For the third exercise the participants were asked to pull out 
discussion cards containing different debate questions. In the 
fourth exercise the participants were handed a self-assessment 
sheet with several steps to evaluate and reflect on the experi-
ence of saving with the BILLEGAS. It asked them to take a photo 
with the piggy bank, to review their saving intention, and to 
state things that were done to pursue it. Furthermore, the ex-
ercise asked for a mood evaluation and an assessment of how 
close they were to the intention, followed by an explanation, 
and prospects on the continuation of saving. For the final exer-
cise, a discussion about the role of technology, customization, 
and the responsibility of banks was raised among the groups.

Results of Study Two
The results from the booklets served mostly as input for the 
sessions, which were used to draw new possible directions to-
wards meaningful saving.

Exercise One: Saving intentions

In group one the undefined intentions (UI) and defined short-
term intentions (DSTI) were selected as most relevant. The par-
ticipants agreed that unexpected emergencies or unpredicted 
future situations (UI) and special activities that involved social 
interactions (DSTI) motivated them to save. For group two, 
the defined long-term intentions (DLTI), which were activities 
that needed more time and effort, were considered the most  
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important. As for group three, the most relevant intentions 
were also future oriented, as group two, however, they also 
stated the importance of DSTI as motivators to save. Although 
no particular pattern was observed, all groups agreed that de-
fined intentions are motivating to save for, and undefined ones 
are mostly necessary to save for. 

Exercise Two: Spheres of Happiness

Results from this exercise showed that all participants, disre-
garding the groups, were tuned into aspects related to their re-
lationships (interpersonal connections, in which participants 
mentioned togetherness, love, trust, honesty, learning from 
others, and giving support); professional status (occupation, 
and the participants mentioned challenges, accomplishments, 
success, and development as contributing to happiness, but 
also income and financial stability); and spirituality (believes 
and practices, and for this the participants indicated peace of 
mind, connection, nature, and spiritual growth). The latter is 
important, taking into account that participants have different 
backgrounds and different religions. For the remaining spheres 
there were no connections found. However, participants from 
group two and three were tuned regarding the personal (inner-
self, and the answers mentioned different topics like freedom, 
peace, balance, education and health); and social spheres 
(collective society, and the mentioned topics related to it were 
being aware, sharing, communicating, supporting, and help-
ing at community level). This connection can be derived from 
the relation of setting up an intention.

Exercise Three: Discussion cards

Results on this exercise showed that visual reminders (written 
intention or personification of the goal) help to encourage and 
motivate the savings ‘When I used to open the drawer of my 
office and I saw this guy [the piggy bank], he was reminding 
me: “Hey you haven’t saved!” So I put money in it’. Also, setting 
up rules and creating a habit are strategies that can help with 
saving: ‘Saving is about rules: The spare money that I have I put 
it in the piggy bank, and for me it is sacred, nobody touches 
it’. Saving is perceived as buffer activity (Dunn & Norton, 2013) 
‘Saving gives you a feeling of safety… whenever I picture my 
future I want to feel safe’. The exercise also showed the impor-
tance of identifying and prioritizing intentions in contributing 
towards meaningful saving: ‘Having a clear goal, and knowing 
that you can make someone happy with it’. 

Exercise Four: Self-assessment sheet

The results of the self-assessment sheet showed that the mo-
tivation in group one was not very high, and the savings were 
also not particularly high. In the self-assessment sheet, the 
participants of group one placed themselves far from the goal. 
In group two and three there was a better outcome, and par-
ticularly in group three the results were outstanding. Due to the 
relationship that was built with the characters, the participants 
of group three were able to gather considerable amounts of 
money, but also described the saving experience with great joy. 

Exercise Five: Final discussion

Participants reflected upon the topics mentioned above and 
gave insights into how they envisioned the act of saving in the 
future ‘It would be nice to have some sort of service that allows 
you to put money in it, but not touching it… like having a kind 
of reward or a visual cue for your progress… you have saved 
till here, but if you put in more then you can get this or that’.

REFLECTION ON FINDINGS

In this section of the paper we reflect on the learned lessons 
about effectiveness and meaningfulness in saving. During 
study two we were able to find relevant connections between 
the elements we were evaluating and how they improved the 
saving experience. However, there were new important in-
sights learned from the study that are potentially applicable 
in real-life contexts of saving. The use of the piggy bank was 
described as being evocative of the act of saving, like a tan-
gible reminder. The currently available saving solutions, ac-
cording to the participants, lack an evocative visual quality that  
reminds users to save, and shows them how much they have 
saved, or how much to save. According to the participants, 
it is this visual quality that stimulates a constant motivation. 
One participant of group two described how the visual appeal 
of the animal character he chose provoked a reaction that ex-
tended to his friends, making them feel the need to ‘feed the 
penguin’. This engagement became even more evident in the 
group that customized their own characters in the form of a 
self-portrait or caricature (group three), naming them with 
their own names or nicknames ‘it has so much similar appear-
ance with me, also has my nick name’. This suggested to the 
participants that they had to take care of, as they put it, ‘a 
better you’ or ‘a friend’. In the study, we found that the level 
of attachment and the power of customization strengthen the 
relation with the piggy bank, making it more meaningful to 
save. According to Beggan (1992), when a person owns an ob-
ject, it is linked to them as a self-extension. The characteriza-
tion of the piggy banks in group three made the participants 
treat them in a special way, and added symbolic value by be-
coming an extended part of them (Belk, 1988). Some partici-
pants engaged in dialogue with the customized piggy banks, 
and some put them in special places to be able to look at 
them: ‘I liked her. I even talked to her when putting money in’. 
Identity and self-expression reinforce the sense of self, mak-
ing symbolic possessions, which represent the self or attach-
ments to others, to have high weights on positive emotions 
(Richins, 1994). To introduce an avatar in a virtual format of 
saving could be a strategy to increase engagement and mean-
ingfulness, as well as motivation for saving ‘...it makes it per-
sonal, so I'm giving money to myself, and I think it's funny’.

Participants proposed that having a list of saving intentions 
(suggested by the hosting institutions) could help users to re-
view their own priorities and goals when saving. Prior studies 
on saving (e.g. Furnham, 1999) have shown that people save 
money when they want something special, which can be under-
stood as a goal. A goal is a cognitive representation of a desired 
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endpoint that impacts evaluations, emotions, and behaviours 
(Fishbach & Ferguson, 2007). The control group in the study 
(group one), unlike the other groups, did not receive instruc-
tions to set an intention, and turned out to be less motivated 
to save than the remaining groups. In that sense, the setting of 
saving intentions can be seen as a contribution of this study to 
a real-life context of saving. 

From study two we learned that in order to make saving mean-
ingful it was important to have a method to keep track of mo-
tivation, thoughts, and progress on savings, expenses, and 
goals. Such features could benefit a digital format, making it 
more relatable and meaningful, and could be implemented, for 
example, as a mobile phone application. 

The participants in the study also discussed rewards. In case 
of small rewards like interests in saving accounts, the sugges-
tions were that they be announced or made visual, to increase 
motivation. They also mentioned the idea of a wish list in as-
sociation with the act of saving that would aid the visualiza-
tion of the amounts saved. For example, a user would set up an 
inspirational list of products, travels, or activities (e.g. educa-
tion). When the user reached a certain amount, it would be 
visualized as elements of the list, for example ‘you have saved 
enough for/ to buy X’. Other amounts could also be used, for 
example related to helping others ‘you have saved the equal of 
one child’s education costs in X country’. This ability to trans-
form currency into something significant allows for an ‘applied’ 
form of visualization, and such a solution could potentially in-
crease effectiveness of saving by means of a virtuous incentive. 

The use of gamification in savings could improve the experi-
ence by promoting an experiential engagement, for example, 
by letting users set up their own rules that would ensure more 
control over the saving process, but also a self-challenge, in a 
virtue oriented approach.

In regards to the current formats of saving, the participants stated 
that since most of them use debit or credit cards, it was difficult 
to save cash money, but also the use of this system was a misrep-
resented way to deal with money, since it lost its tangibility. The 
participants suggested a solution of hybrid props in replacement 
of the card as an alternative that would offer more relatedness, 
and thus a bigger notion of awareness and consequence when 
dealing with money, contributing to a more meaningful and less 
abstract relation when saving and spending money. 

CONCLUSIONS AND FURTHER DEVELOPMENTS

From the studies we conclude that design can contribute to 
the meaningfulness of saving, by enabling users to set up an 
intention, visualize it, and empathize with it. During the studies, 
participants mentioned several occasions in which the use of 
money is now being limited to credit and debit cards, instead of 
coins and bills. We see this as a tendency that can increase with 
new technological developments. However, it is possible to 
learn a lot from traditional ways of saving, and such lessons that 
can provide a salient contribution to well-being. The evaluated 
strategies are seen as potential enhancers of meaningfulness in 

saving and thus contribute to the happiness of those engaged 
in saving. In addition, new insights were gathered in other ar-
eas to increase meaningfulness in saving: the first one was the 
ability to choose and transform currency into more meaningful 
references by visualizing the progress of savings; secondly, the 
use of alternative, more relatable forms, of handling and saving 
money by resembling the use of the piggy bank combined with 
digital services; and lastly, the sense of community as a support 
for shared saving intentions, creating saving networks.
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INTRODUCTION

Aging is a worldwide trend, especially in the more developed 
regions (United Nations, 2012), that results in various soci-
etal challenges that relate to topics such as housing, health-
care, and mobility. Increasing life expectancy, and therefore 
increasing use of healthcare and other facilities have resulted 
in financial threats that need to be dealt with. 

A solution that is often advocated, is to let people live health-
ier and longer independently. Being mobile is a crucial factor 
for an independent and healthy ageing population. Inescap-
ably, when people grow older, their mobility decreases. For 
example, they have to stop driving a car or cannot ride a bike 
anymore. As a result, independency to move freely reduces, 
while dependency on others grows.

Next to ageing, the western society has reached an era of 
urbanization. Urbanization results in the depopulation of ru-
ral areas, and facilities such as banks, medical facilities, or 
supermarkets, disappear due to a decreasing number of cli-
ents. As a consequence, rural areas transform from function-
al communities to purely residential areas (Simon, 2004). 
This development results in rural dwellers becoming even 
more dependent on mobility means to be able to continue 

using these facilities. Seniors mostly stay in rural areas, or 
move to rural areas (Kullberg, 2002), and they can become 
especially affected by this development. The combination of 
decreasing mobility and disappearing facilities can result in 
seniors that become homebound. Public transport is seen as 
an alternative to keep seniors from solitude, but access to 
public transport in rural areas is low compared to the city, 
and has been decreasing (Harms, 2008). Moreover, Jorritsma 
and Olde Kalter (2008) found that seniors are not a substan-
tial group of public transport users and discounts do not have 
a significant effect on bus use among elderly. 

So, it seems that public transport is of limited use to counter 
loneliness and to maintain or improve social connectedness. 
Demand responsive transport (DRT) is regarded as the next 
possible solution. Nelson et al. (2010), found that the goal of 
DRT systems is to increase social connectedness for people 
who suffer reduced mobility, whether it is from impairment, 
or from infrastructural reasons.

In this paper, we will focus on how DRT services aim at help-
ing people to live independently, and what impact DRT use 
has on social connectedness. We will first look at a number 
of international demand responsive systems (DRTs) and con-
sider how such systems are defined, what role they play in 
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people’s lives and how we can interpret such systems from a 
socially innovative perspective. 

Next, we will consider how DRT systems connect to indepen-
dent living and daily activities and we will introduce Skewiel 
Mobiel, a test bed, which we consider to be an innovative, 
and very socially defined DRT service. We will interpret the 
results conducted from our test bed, which we obtained 
through semi-structured interviews with users, open inter-
views with drivers, and a quantitative trip analysis, spanning 
fourteen months. As a conclusion, we found that Skewiel Mo-
biel offers an experience that is very close to the experience 
of living life in an ordinary way. By this, Skewiel Mobiel shows 
what a DRT can look like if it is based on social innovation 
principles.

SOCIAL INNOVATION

Many definitions for social innovations exist. We follow Harris 
and Albury (2009), who propose to describe social innova-
tion as “innovation explicitly for the social and public good”. 
They argue that social innovation is used for social challeng-
es that are “neglected by traditional forms of private market 
provision and which have often been poorly served or unre-
solved by services organised by the state” (2009, p.16).

Because social innovation is based on social challenges, it is 
not defined by addressing and implementing new products, 
but by the aim to solve social challenges. This can result in 
very innovative services that are based on ‘old’ technology.

Christensen et al. (2006) state that catalytic innovations 
should be used to solve social problems. They wrote on cata-
lytic innovations for social change and describe the problem 
of organizations that spend many resources on maintaining 
and optimizing their service for their current clients, but ne-
glect the group of people that need basic services. Hereby, 
a status quo appears and innovation is not stimulated. The 
premise of Christensen et al. (2006) is that status-quos 
should be disrupted and need to disappear. As a conse-
quence, they believe that social innovation cannot start with 
optimizing current processes, because that would sustain 
the status quo. Instead, they argue that social innovation 
is about more efficient solutions, instead of higher quality 
products. Moreover, they argue that new, disruptive solu-
tions, “are likely to come from outside the ranks of the es-
tablished players”, and that the new solution should be ‘good 
enough’ (Christensen et al., 2006, p.2) formulated guidelines 
for good catalytic innovations, which should:

• Be low-cost and simple alternatives for over-served, un-
derserved, or ignored customers;

• Focus on the solution, rather than the organization, and 
it has to ‘meet a significant underserved need’. The solu-
tions must be considered ‘good enough’ by users;

• Have a business model that is able to introduce, scale-up, 
replicate, and sustain the innovation.

Peerby ('Peerby. Borrow the things you need from people in 
your neighborhood,' n.d.) and Shareyourmeal ('Shareyour-
meal.net, what’s your neighbor cooking?', n.d.) are good ex-
amples of social catalytic innovations. Both are sharing plat-
forms where people can share their tools and seldom-used 
products (Peerby), or prepared meals (Shareyourmeal) with 
their neighbours. The organizations are new entrants in their 
respective service segments (tool renting and food delivery 
services) and both organizational forms are successful, but 
simple online communities. For Peerby, the offered products 
are almost by definition not brand new or very high-end, but 
the power of Peerby is to have a simple service that provides 
all kinds of products good enough for temporary activities. 

Shareyourmeal is not about the highest quality meal, the 
most nutritious, or the fanciest possible. Shareyourmeal’s 
power is as a simple service that provides access to meals 
that are home-cooked with personal attention, and which of-
fer a huge variety for a reasonable price in a local setting. 

In this paper, we focus on the mobility services segment, and 
on DRT systems in particular, and we will show that in this 
area a lot can be learned from social innovation theory. 

DEMAND RESPONSIVE TRANSPORT SYSTEMS

Over the last decades, many local governments, as well as 
third parties, have initiated new mobility services that work 
as DRT or flexible transit service (FTS). These small-scale ser-
vices offer transport to people who cannot use regular mobil-
ity means, such as a private car or a bike. Also, it is intended 
for people who have no access to public transport, due to the 
lack of transport connections in the area (such as bus stops 
or train stations), or due to physical barriers that result in not 
being able to reach a transport connection. Many services fill 
the gap that disappearing public transport leaves behind and 
connect with it. By this, such services are intended to address 
the social issue of safeguarding social connectedness for this 
group.

Compared to regular public transport, DRT services are more 
effective ways of transport, because they generally do not 
need to have fixed schedules or fixed stops. They go when 
they are needed. Advanced flexible systems have more simi-
larities with taxi-based transport and offer the same door-to-
door mobility. Sloman and Hendy (2008) give an overview of 
various DRT services and FTS systems, such as TreinTaxi and 
Regiotaxi in The Netherlands, PubliCar in Switzerland, Taxi-
Tub in France and Anruf Sammel Taxis in Germany. Moreover, 
they introduce a number of UK-based DRTs, but they see UK 
systems as less advanced systems, as they usually have fixed 
routes or fixed stops, whereas the mainland Europe-based 
services are more flexible.

Many DRT systems start as a transport service for specific tar-
get groups, such as elderly or disabled. However, the more 
mature the service becomes, the more target groups are add-
ed until it becomes an open-access service.
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Most systems are run by traditional taxi firms or settled 
transport service providers. For instance, RegioTaxi in The 
Netherlands is assigned to taxi companies through competi-
tive tenders, and TreinTaxi is run by the Dutch Railways and 
the Swiss PubliCar by PostBus; the national mail and passen-
ger transport provider.

Brake, Mulley, and Nelson (2006) characterised the develop-
ment of DRT systems and suggest that such systems should 
develop and/or have developed towards open-access servic-
es with flexible times and routes, as is illustrated in Figure 1. 

Considering the operator type of most DRTs, it is straightfor-
ward that DRTs are seen as derivatives of public transport 
systems, adjusted to demand-based services where some-
one can decide more specifically when to go where. However, 
this characterization is regarded from a rather functional 
viewpoint, since the focus is mainly on organizational aspects 
of the service to increase passenger numbers. For example, 
Brake et al. (2007) suggest that centralizing bookings and the 
implementation of ICT systems for GPS tracking are neces-
sary, because that is how a high occupancy ratio will be ob-
tained. Contradictorily enough, this focus shifts away from 
the user perspective.

In our field-research on mobility-based product–service sys-
tems, we found that the service of the traditional systems 
leaves room for improvement. To address social challenges, 
we propose it is not always necessary to make a service work 
more efficiently, but rather to improve the service experience 
of the people involved. Our preliminary findings suggest that 
a DRT that is set up as a social innovation and that involves 
multiple stakeholder groups in a rural area can be a better 
alternative for the user.

DRTs in the Netherlands: the Dutch situation
Sloman and Hendy (2008) saw Dutch DRT services as good 
examples of how a DRT service should be. RegioTaxi, for ex-
ample, is a common and rather flexible DRT service. It could 
be booked in advance, has no fixed route, and no special 
stops. It is however possible that other passengers will be 
picked up during a journey. The service could be offered to 
indicated people, such as seniors and the impaired, and is 
then called WMO transport, which is a subsidized collective 
transport. Nelson et al. (2010) described the Dutch Regio-
Taxi in the Arnhem-Nijmegen area as a very popular service, 
which is ‘a combination of community transport, STS (Spe-
cial Transport Services) and open shared-ride taxi services 
for non-eligible users’. They found that one third of the users 
travelled subsidized.

RegioTaxi had grown towards a countrywide network, defined 
by rules and regulations. We conducted a short study to the 
rules and regulations of highly responsive services such as 
RegioTaxi and, although it was intended for improving social 
connectedness, we learned that interpersonal aspects were 
very strictly defined. Although these services provide trans-
portation to indicated people, the services are still run by 
large taxi companies and the service provision is defined by 
rules and regulations, that suggest resemblances with pub-
lic transport services. Therefore, it is questionable whether 
DRTs are truly suitable to solve the needs of its users.

The service could offer two types of service. The first type 
is departure-oriented with priority on an arrival time within 
thirty minutes before and after the booked departure time. 
The other type is arrival-oriented for trips that have an arrival 
priority, for example an appointment in the hospital. These 

Figure 1: Development of demand responsiveness of DRT services. Source: Brake et al. (2006)
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trips guaranteed that the client will arrive on time, but this 
could be half an hour early.

Regardless of the trip type, the client must be in the vehicle in 
less than two minutes after the arrival of the taxi, otherwise 
the driver is allowed to leave without the client. The driver 
must be recognizable as a driver. A client is not allowed to 
take more than one piece of hand luggage, unless it was men-
tioned during the reservation. Moreover, travelling with a pet 
is usually not allowed. Eating and drinking is prohibited and 
cameras could be installed to safeguard the passenger secu-
rity ('Vervoerreglement Regiotaxi Gelderland', 2013; 'Vervo-
erreglement Regiotaxi Twente', 2009).

The success of RegioTaxi was discussed by Harms (2008). Re-
gioTaxi is an open-access service, but he found, in contrast 
to Nelson et al. (2010) that the large amount of trips is WMO 
transport-based. As a consequence, he argued that the abil-
ity to offer satisfying mobility for seniors in rural areas, who 
are not impaired and therefore have no access to subsidized 
transport, is very limited. Therefore, Harms concluded that 
RegioTaxi was not able to challenge loneliness among the 
regular rural elderly.

We find it worrying that DRT services are intended for the 
transport of people, and that the driver and passenger ap-
pear to have an hierarchical driver-passenger relationship. In 
this case, the driver is recognisable as a driver and his task is 
to offer service, but at the same time he has to run the service 
within predefined time scales. DRTs might be developed to 
aim at countering social challenges, such as loneliness, but 
the viewpoint of most organizations seems to be more on the 
organizational aspect of running a profitable business and in-
creasing passenger numbers, rather than a social viewpoint 
of understanding what role mobility can play in people’s lives. 
Many restrictions seem to have the intention to control pas-
senger numbers, improve time efficiency and to make the ser-
vice a well-oiled machine that transports as many passengers 
as possible with as little hassle as possible. This development 
is also addressed by Sloman and Hendy (2008), who under-
line that the function of DRTs is not only economical, but also 
social; for instance, in order to prevent loneliness.

Summarized, it appears that the flexibility of many DRTs is 
restricted with an increasing number of customers, and the 
service provision does not seem to relate to a deeper un-
derstanding of people. The functional and calculative way of 
solving problems does not result in the ideal form of trans-
port, either for subsidized users nor regular users. We doubt, 
however, whether it is transportation that people need. We 
consider mobility not to be about the act of transportation, 
but as a tool that supports achieving goals, such as satisfying 
daily activities. 

SKEWIEL MOBIEL: A SOCIAL ALTERNATIVE

If a DRT is a social innovation, social challenges would be the 
main driver for DRT existence. Therefore, emphasis on the 
people involved with the service and a good understanding 

of what demand means, is necessary for a DRT to be a social 
innovation.

In this paper we will elaborate on a test bed that we have 
been studying for several years: Skewiel Mobiel. Address-
ing social challenges drives Skewiel Mobiel, which is a highly 
flexible DRT with a high social impact. The service fits with 
catalytic innovations, i.e. due to the character of the service 
provider, and because the service has started with a spartan 
electric vehicle, which managed to bring people where they 
wanted to go, it was thereby able to suit a social demand. 
The test bed has been monitored for over four years, both 
quantitatively, e.g., in terms of how many times the service 
was used and what locations are visited, and qualitatively, 
by interviewing users of the service and drivers. This offered 
us a deep insight into the working principles of the service, 
of how multiple stakeholders experience the service, and 
how the service impacted on the local society. With Skewiel 
Mobiel, the care provider aims at social aspects such as pre-
venting loneliness and stimulating social connectedness on a 
very small scale within a socially coherent network. Skewiel 
Mobiel is based on the same social principles as DRT services, 
but it manages to address these principles more effectively, 
as will be further elaborated in this study. 

qUANTITATIVE STUDY OF SKEWIEL MOBIEL 

The service area
Skewiel Mobiel runs in a rural area in the northern part of 
The Netherlands, named Tytsjerksteradiel. See Table 1 for 
a compact characterization. It is serviced with one small, 
three-seated electric vehicle (see Figure 2), and the former 
electric four-seater as a back-up vehicle (see Figure 3). Vol-
unteer drivers drive the vehicles from the same area as the 
passengers. In that area, facilities for daily life can be found, 
such as shops, supermarkets, a library, and medical facili-
ties. Many senior dwellers have been living in this area their 
whole life and they do not intend to leave the area for a care 
home in the city, which is in line with the national trend (Kull-
berg, 2002).

Table 1: Characterization of Tytsjerksteradiel
Source: Gemeente Tytsjerkstradiel (2014)

TYTSJERKSTRADIEL

20 x 25 kilometers

32000 inhabitants

17 villages (biggest: +/-10000 inhabitants, smallest: 

+/- 200 inhabitants)
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Quantitative data
The trip data for the quantitative study was derived from 
booking information managed by the care provider’s recep-
tion. The dataset consists of data from the period of 1st No-
vember 2012, until 20th December 2013. A total of 482 trips 
have been registered by a total of 67 unique users.

Most trips were return trips, which usually means that the 
driver waits or joins the activity until the activity is finished. 
Some trips were single directional, and eight trips were reg-
istered to contain more destinations. For 120 trips, the trip 
type has not been registered.

Destinations and destination type
The service area of Skewiel Mobiel is rather small. It spans 
an area of roughly 20 x 25 km. Figure 4 represents the vil-
lages in the area and the most important infrastructure. We 
have chosen to create visual representations of the data, as it 
provides insight into the high amount of short distance trips 
made by the service. Moreover, it can be seen that the larger 
amount of trips were made within or around one village in 

the area: Oenkerk (labelled ‘OEN’). Oenkerk is the stand for 
Skewiel Mobiel, the care provider is located in Oenkerk, and 
many clients live close to the care provider. Frequently visited 
villages (i.e. Gytsjerk: ‘GYT’ or Aldtsjerk: ‘ALD’) were found 
within a range of three kilometres around Oenkerk.

The maximum travelled trip distance during the monitoring 
period is approximately fifteen kilometres, which has been 
registered only two times. About two thirds of all trips are 
made within a distance of three km, which is a common cy-
cling distance in The Netherlands. One third of all trips were 
inside a village and many people could perfectly walk these 
distances. However, the wide distribution of users consisted 
of people who have difficulties with walking and could not 
ride their bike or car anymore. In addition, the people who 
were able to walk within their home village used Skewiel Mo-
biel for the slightly longer distances to the neighbouring vil-
lage. 

Figure 5 shows that roughly half of all trips are shopping 
related. This can be either a visit to the supermarket, or to 
other shops. During the monitoring period, we learned that 
many trips consisted of more than one stop, although this 
was not mentioned in the booking diary. So, for example, a 
client can first visit the supermarket and thereafter the bak-
ery or the butcher next door.

Figure 2: Skewiel Mobiel

 Figure 3: Back-up vehicle for the Skewiel Mobiel service Figure 4: Quantitative representation of Skewiel Mobiel destinations. Circles 
represent various villages that have been serviced by Skewiel Mobiel and 
their respective distances, i.e. ‘OEN’ represents Oenkerk, ‘GYT’ represents 
Gytsjerk. Arrow thickness represents the relative trip frequency.
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Next to shopping and visiting the supermarket, many clients 
use Skewiel Mobiel for visiting medical facilities such as the 
family doctor, dentist or pharmacy, or visiting the care centre 
for facilities, such as the restaurant, physical therapy, or for 
organized social activities.

Interestingly, socially oriented trips (visiting friends or fam-
ily) are not often undertaken using Skewiel Mobiel. Skewiel 
Mobiel seems to be used generally for trips to maintain ev-
eryday life. Because the service area of Skewiel Mobiel offers 
many facilities in and around the village, this results in very 
short distances that are uncommon to public transport and 
other DRT services. The trip data showed that 62% of the 
trips took an hour or less.

Qualitative user interviews

User characterization

For the qualitative analysis, we conducted non-structured 
interviews with drivers, and semi-structured interviews with 
eight frequent users of Skewiel Mobiel. During the interviews, 
the interviewer and respondents were free to elaborate on 
pre-defined questions and answers. The respondents’ use 
frequency varied from monthly to weekly. The focus of all in-
terviews was on the experience of the service.

The people that were interviewed were considered to be typi-
cal Skewiel Mobiel users. Seven of eight respondents were fe-
male; seven of eight lived alone, but independently. Seven of 
eight were using a wheeled walker, and what seems to char-
acterize all people is their lack of access to a car.

Booking process

Users mentioned that they highly appreciated the service of 
Skewiel Mobiel during the booking process. The booking pro-
cess was generally regarded as very easy and respondents 
appreciated the fact that a trip could be booked at the last 
moment. 

The receptionist knows most users by name and knows the 
area. In addition, he is familiar with most clients and their 
frequent trips. Booking goes in a two-way direction. The cli-
ent proposes a time and the receptionist and client discuss 
whether that is suitable. If someone else has already booked 
the service, both parties agree on another time. The recep-
tion or client estimate how long a trip will take and the book-
ing is made. 

Reasons for use

Users of Skewiel Mobiel generally have limited access to oth-
er types of transportation. Most respondents were not able 
to ride a bike anymore and all use a walker outside, although 
two also have to use a walker indoors. One respondent men-
tioned not being able to leave her house at all, but most users 
have difficulties with walking longer distances, and use Skew-
iel Mobiel to overcome the distance to the shop. As we also 
found out from the trip data, such short trips are amongst 
the typical trips that are made with Skewiel Mobiel. A sec-
ond reason that was mentioned for the use of Skewiel Mobiel 
was the waiting time for the closest alternative: WMO trans-
port. Respondents were not satisfied with the time interval in 
which this taxi service arrives. They appreciated that Skewiel 
Mobiel arrives on the agreed time, that drivers are familiar, 
and that drivers wait or help during an activity. One respon-
dent did not see any advantages over mobility alternatives, 
but he agreed that the service is useful for others for a quick 
shopping run.

The above shows that users have a general appreciation for 
specific characteristics of Skewiel Mobiel, such as the short 
distances that are possible and the high reliability. Respon-
dents were also directly asked what they appreciated about 
the service. Most respondents pointed out that they liked the 
idea of having a mobility option closely available when they 
need it, even if they do not need it continuously. Hence, being 
a back-up option can be considered a very high social value 
of the service.

Impact on everyday life

Respondents were also asked how they expect to be affect-
ed if Skewiel Mobiel disappeared. This question was asked 
to estimate the perceived impact of the service on everyday 
life. In general, respondents mentioned that they would use 

Figure 5: Destination types of Skewiel Mobiel. Arrow thickness represents 
the relative trip number. i.e. Most trips headed to  destination ‘supermarket’, 
‘shopping’, or ‘unknown’
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alternatives, such as WMO taxi, or that they would reduce 
their outgoing trips. Delivery services were also proposed, for 
example for groceries or library books, but two respondents 
mentioned that the drawback was that they would like to see 
a product before buying or borrowing it.

These answers were in line with how most users use Skewiel 
Mobiel for daily activities. Using it certainly has an impact on 
their daily lives, because unavailability of this service would 
mean a reduction of the amount of daily activities. This sug-
gests that Skewiel Mobiel provides a service that satisfies 
needs which are not provided by regular services.

Social impact for drivers

We have elaborated on the social impact for clients, but cli-
ents are not the only users of this service. The drivers, espe-
cially, are important stakeholders in the Skewiel Mobiel ser-
vice, as they also benefit from the social impact. All drivers 
are volunteers, and they live in the same area as the clients. 
Most drivers are retired, but some of the drivers are unem-
ployed for a different reason. Most drivers mentioned that 
they were looking for a day activity and they see Skewiel Mo-
biel as an ideal opportunity to be of use.

The relationship between drivers and clients is generally very 
good. Oftentimes, the driver accompanies the passenger 
during activities and acts more as a buddy, rather than as 
a servant. With the help of the driver, passengers are able 
to perform activities they cannot do alone. This is an under-
estimated advantage of this service; it increases social con-
nectedness, and more classical DRT systems would not have 
made this possible. Skewiel Mobiel is therefore not a door-to-
door service, but a door-through-door service.

The social value of Skewiel Mobiel for the drivers became 
clear when they mentioned being unsatisfied with the fre-
quency of the trips. Sometimes, a low number of trips per day 
were booked and the drivers did not like this at all. Therefore, 
the service provider tried to increase the trip frequency, but 
from a social perspective and not from an economical per-
spective. As a result, the care provider made an agreement 
with a local mental healthcare provider to offer contracted 
trips between housing and activity centres. 

CONCLUSION

DRTs might be considered as social innovation, because they 
aim at solving social challenges and primarily serve forgotten 
parts of society.

However, we argued that DRTs are not set-up as a social in-
novation. A DRT that is designed as a social innovation will be 
based on different principles that are less organizational and 
more user-centred. Therefore, its structure will look different 
from that of traditional DRTs.

We found that Skewiel Mobiel is a very good example of a so-
cial innovation, partly because the service was set-up by a 

care provider that is very well acquainted with the seniors 
in the area. As a result, it is not bound to a mobility busi-
ness structure or biased by what a mobility service should 
look like, and it addresses challenges in its own way. The care 
provider had a good idea of what seniors needed to increase 
their independency and social connectedness and Skew-
iel Mobiel can be considered a success, not because of how 
well it is organized, but because of how well it connects with 
people’s daily lives. Two thirds of the trips are made within a 
range of a few kilometres of which half of the trips are even 
made within a range of a few 100 metres, and this is a range 
that is unfamiliar for traditional DRT systems.

Destinations that Skewiel Mobiel users visit are usually for 
simple activities to maintain everyday life. The functional 
goal of such situations, such as having fresh food in house, 
or having a new haircut, can be satisfied by delivery ser-
vices and home services. Therefore, the functional incentive 
to leave the house is not apparent, but leaving the house is 
very important for independence, social connectedness, and 
the well-being of all people, including seniors. We found that 
Skewiel Mobiel stands out from other mobility services, be-
cause it provides the freedom to leave the house and lets 
people live life in an ordinary way. Hereby, Skewiel Mobiel 
reveals itself as a social and catalytic innovation, since the 
service explicitly focuses on the social good and serves the 
underestimated need of its users to continue simple, daily life 
activities; something that is very common for ‘ordinary’ peo-
ple, but seemingly uncommon for seniors that suffer reduced 
mobility. Hence, the social impact of Skewiel Mobiel seems to 
be especially defined by the ability to limit the social impact 
of decreasing mobility. In other words: Skewiel Mobiel seems 
to be fairly well accepted, because people are motivated to 
continue the life they are used to. It fits very well to habits 
that people used to have.

On top of that, the social impact of the service does not only 
affect passengers. The service has an impact on the larger 
social network, such as the volunteer drivers. They like to be 
of use for others and they enjoy their role in Skewiel Mobiel. 
Their loyalty, shown by their dissatisfaction with a low trip 
frequency and a high motivation to help, shows that they ap-
preciate how Skewiel Mobiel works as a platform that also 
impacts their lives.

DISCUSSION

From our continuous monitoring of the Skewiel Mobiel ser-
vice, we found that planning an activity is not a problem for 
a lot of seniors. However, insecurity about when the activity 
starts seems to be very frustrating. Moreover, we found that 
they do not like to devote a few hours of the day to something 
that used to take less than an hour, just because their mobil-
ity has been reduced.

Nevertheless, deteriorating mobility is inevitable, as grow-
ing older comes with decreasing abilities, both cognitive and 
physical. The valuable back-up character of Skewiel Mobiel 
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became clear as the respondents mentioned that they plan 
to use Skewiel Mobiel more often if their mobility situation 
becomes worse. This suggests that lots of seniors do not 
necessarily fear deterioration itself, but the results of dete-
rioration. So, although they have to give in on the reality of 
deterioration, it is straightforward that they prepare for the 
next alternative. In this context, the existence of services 
like Skewiel Mobiel, but also other DRT alternatives is crucial 
for seniors. However, what makes Skewiel Mobiel stand out 
is its flexibility and reliability, which allows the normal act 
of events to take around the same time as it normally does. 
Moreover, the company of a driver as a buddy transforms 
such trips into a social event. Therefore the social impact of 
deterioration stays limited.

For a designer, it is essential to have a thorough understand-
ing of the social problem to design for, and familiarity with 
the users can let an organization be innovative in a field that 
they are unfamiliar with. Design of a service will then look 
totally different from the services they are used to designing, 
developing and exploiting. Moreover, we think that design 
does not always have to change people’s lives. Sometimes it 
may be better to help people retain what they are used to 
doing, but find it difficult to achieve now. Losing everyday life 
patterns, or habits, can be painful and we think Skewiel Mo-
biel is a success because it enables its users to retain the life 
that they were used to. 

It has shown to be rewarding to focus on the simple activi-
ties that are sometimes closer to the surface than they ap-
pear; this can be done by using simple, but very useful, tools. 
Skewiel Mobiel is a simple service for simple activities, but 
it has a high impact because it addresses everyday life pat-
terns. Skewiel Mobiel shows that it is not necessary to op-
timize numbers, to use measurable performance indicators, 
and to define rules and regulations to run a service as fluid 
as possible. Of course, there are restrictions, but the case of 
Skewiel Mobiel shows that design from within a social net-
work, established for this social network, supported by a 
thorough understanding of people’s daily lives, and intended 
to maintain, can result in a very successful service that plays 
an important role for the entire community.
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IN THE MAKING:
MATERIAL AND IMMATERIAL 
TRANSFORMATIONS IN COLOMBIAN 
INDIGENOUS COMMUNITIES 
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ABSTRACT

This paper explores the analytical status of “hybrid” material transformations that flourish in the 
indigenous communities of Vichada, Colombia, building on previous relevant work in the area 
of creativity and value perception. It suggests that the approach to materiality as “becoming” 
rather than “being” reveals a strategy of creation and recreation of value and identity through 
the production of meaningful connections in a changing environment. This creation of value is 
achieved through action, and more specifically by means of the act of making, revealing a se-
lective and active approach towards the material world.

KEYWORDS: material culture, creativity, appropriation, transformation, making 

INTRODUCTION

Material culture crafted by indigenous people in Vichada, Co-
lombia is being continually modified in response to the chang-
ing environment. Women squeeze bitter cassava turning it into 
artefacts made of natural fibres or packaging tape; kids run 
around the communities playing with cars made from motor 
oil bottles; plastic chairs are sown together to keep them from 
falling apart; and a caiman skin merges with a metal struc-
ture to become a chair. These transformations challenge the 
understanding of tradition and continuity and value creativity 
and the production of meaningful connections. 

This paper will focus on a series of objects, interventions, 
modifications and translations that flourish in indigenous 
communities in Vichada. These materializations are made up 
not only of natural resources, but also of industrial materials 
that have become accessible to the communities as a result of 
urban expansion. ‘New’ materials acquire meaning in their in-
teraction with people, and specifically through the act of mak-
ing and using, becoming part of their daily communal lives. It 
is a process of appropriation (Schneider, 2006), whereby ma-
terials are selectively incorporated and transformed acquiring 
value in the new compositions.

Making, as a traditional way of satisfying needs, constitutes 
not only a specific approach to the environment and a physi-
cal and symbolic practice, but also results in a materializa-
tion that presents itself as a frozen image of relations. The 
materiality of making represents a pause in the flow, an  

objectification that has the ability to speak in a unique way 
(Tilley2006:62), which permits the observer, or we may say 
the listener, to unravel the web behind it. By studying the 
traces of relations in the process of making, and the use of 
resources in a changing environment, one can understand how 
these transformations come into being and how they are val-
ued in their specific context. 

LITERATURE REVIEW: CREATIVE 
TRANSFORMATIONS

This paper will examine the analytical status of material trans-
formations in the everyday communal life of indigenous people 
in Vichada. Pivotal to this is the body of literature surrounding 
creativity as an essential element in the processes of trans-
formation of the material world. Additionally, it is important 
to take into account the discussions around the relationship 
between people and things and to explore the literature on hy-
bridity as a way of understanding what things (and people) are 
made of. 

Engaging with things from the perspective of making brings 
questions that go beyond materiality to discover their more 
intricate conformation, both material and immaterial. Ingold 
(2007, 2012) advocates for the dematerialization of material-
ity, looking to move toward an ecology of materials where the 
attention focuses on the flows of materials that give rise to the 
things themselves. Similarly, Holbraad (2011) proposes a prag-
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matological model that values material properties as genera-
tors of conceptual affordances that can set the terms for the 
understanding of things. 

These perspectives move away from the ontological distinc-
tion between subjects and objects, which places the human 
as the centre of the system of relations. Within this ontology, 
Miller’s (2005) approach is based on the dialectical process 
of objectification, where things, through their interaction with 
people, contribute to the definition of the latter. However, 
in this specific relationship, things can be said to be already 
made physically and only in the making symbolically. As Ap-
padurai (1986) affirms, things have a social life and they are 
modified as they move and interact with people; however, 
what is considered malleable is their meaning more than their 
material composition. The status of things then, has been 
discussed both in terms of their wholeness and of their con-
figuration resulting in different levels of understanding of their 
interaction. By looking at objects in the making, but moving 
forward to understand their further relation to the users, who, 
in this case, are commonly the same makers, one can begin to 
unravel the multiple significances of things and make connec-
tions between these levels.  

The material and immaterial transformation of things is 
the result of a creative process; therefore, creativity can be 
considered an important concept to analyse as a strategy of 
engagement with things and materials. To understand this 
concept, Leach (2004) explains that there is not just one cre-
ativity, but modes of creativity that are shaped by different 
contexts. Appropriative creativity is the materialization of an 
intellectual input, which aims for an economic profit, while 
distributive creativity goes beyond the tangible result to value 
the making of connections (see Levi-Strauss, 1966). Ingold and 
Hallam (2007) explain the concept in terms of the on-going 
process of life. It is not just the specific instantiation of novel 
creation (see Liep, 2001), but a process of adaptation that not 
only produces things, but also transforms the people involved. 
Creativity then, is a concept that links people and things, and 
can allow us to explore the connections between the elements 
that make up their interaction.

By decomposing the whole into its constituent parts and the 
way that they are attached to each other through the creative 
process, one begins to understand both people and things in 
a different way. The relational make-up of events reveals an 
inherent hybridity behind every complete form (García Can-
clini, 1997; Amselle, 1998; Baron, 2011; Clifford, 2002; Schnei-
der, 2006). To go beyond the search for pure original forms, 
Amselle (1998) proposes to think in terms of an originary syn-
cretism, which results from a constant practice of negotia-
tion of identity. This process is conceptualized by Schneider 
(2006) in terms of appropriation. According to him, appropri-
ation is a strategy for identity construction whereby a subject 
uses an external element and invests it with meaning in a new 
composition; altering both the element and himself. It is a 
dynamic process where all of the elements involved are active 
in their mutual constitution, and so, their existence depends 
on this encounter.

RESEARCH

The data presented in this paper was collected during two 
years1 of fieldwork in indigenous communities in Vichada, Co-
lombia, while working with the NGO Fundación Etnollano.2 
I joined the sustainable production team as a design advi-
sor, working with groups of indigenous artisans and helping 
them develop sustainable craft processes based on their tra-
ditional knowledge. During this time, I studied the way that 
the communities relate to their material culture, gaining an 
understanding of their approach to making and resources. 
Even though my work was related to traditional crafts, I began 
to observe the way that other more “hybrid” creations were 
made and used within the communities and began to study 
these covert creations.

The research was undertaken mainly through participant ob-
servation and informal conversations. I conducted interviews 
with 5 artisans from 3 communities with different ethnic back-
grounds (Piaroa, Sikuani and Amorúa), regarding the alterna-
tive transformations in opposition to what they call traditional 
crafts. I used photo elicitation, with images of a collection of 
objects from the three communities (Cachicamo, Joval and 
Guáripa) in order to talk about the stories of how they came to 
be and the role that they play within the communities. 

This paper unravels the stories, meanings and connections 
that develop around 4 hybrid objects, which represent many 
other instances present within the communities. These ex-
amples were selected not only because of the willingness of 
the creators and users to discuss their existence, but also be-
cause of the objects’ capacity to represent important char-
acteristics that can be extrapolated to other cases of hybrid 
transformation. 

Case 1: Material Affordances: The Plastic Sebucán

The sebucán is one of the most important elements to prepare 
bitter cassava3. It is used for squeezing the poison out of the 
root, to make it edible. It has a specific weaving pattern that 

1 2010-2012
2 The NGO, Fundación Etnollano, has been linked to these lands 

since it was founded in 1985, working towards the improvement 
of the quality of life of indigenous, rural and marginal com-
munities. To achieve this aim, they work on projects related to 
health, environmental and ethno-education, protection of cul-
tural heritage and sustainable production. For further informa-
tion see www.etnollano.org

3 Bitter cassava is one of the basic plants cultivated by the in-
digenous people of Vichada. This root is highly nutritious and 
hence, an important part of their daily diet. There is a rich 
material culture around bitter cassava, which responds to a 
particular way of cultivation, preparation and cooking. The 
preparation of this plant for consumption is very important be-
cause the root itself, without the proper process, is poisonous 
to both human beings and animals.
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tightens its contents as it is pulled in order to extract all of the 
liquid from the grated cassava4. 

In the community of Cachicamo5, the traditional sebucán 
made from tirita, a natural fibre, is hanging next to one made 
from green plastic packaging tape. This object maintains its 
traditional shape and use but has undergone a material trans-
lation. Even though the plastic sebucán works well and lasts 
longer than the other, it does not necessarily replace the origi-
nal object, which provides a tighter squeeze. 

Packaging tape from the remains of the packages of different 
products transported from the cities is a material that is often 
found in urban centres. It is considered trash within the urban 
context; however, as Strassler (1999) affirms, “What counts 
as trash has always depended on who is counting” (p.289). 
Thompson (1979) explains that the way that we act towards 
an object depends on a categorization, which is necessarily 
social. According to him, objects are divided into three cat-
egories: durable, transient and rubbish. The first two make up 
the overt or visible part of the system and they differ in terms 
of their lifespan and value. The durable category is character-
ized by the ability to acquire value in time and has an (ideally) 
infinite lifespan, while the objects within the transient cate-
gory lose value in time and have a finite lifespan (Ibid). Rub-
bish, on the other hand, conforms the covert or invisible part 
of the system being value-less. This third category becomes 
important for the dynamics of the whole system because it 
is located in a region of flexibility that is not subject to the 
same control mechanisms. Hence, it is possible for rubbish 
to be transferred into one of the overt categories, arising as 
a potentially temporary and mutable category that can ac-

quire value and be re-categorized through an act of discovery 
(Ibid). 

The packaging tape falls into the transient category whilst in 
use in the urban context, as soon as the package is unpacked, 
the tape enters the rubbish category completely losing its val-
ue. However, once it is recognized by the indigenous people 
and used to weave a sebucán, it re-enters the transient cat-
egory starting a new lifespan. 

The plastic sebucán represents a transfer between categories, 
changing the way that people act around this specific material. 
In the eyes of the indigenous people of Cachicamo, packaging 
tape is never rubbish, for they recognize its characteristics and 
appreciate the material in relation to what it can become. This 
sensitivity in terms of materials and their properties promotes 
a diminishment of the rubbish category and reveals a cyclical 
view of things fostered by continual transformations. 

These transformations are triggered by the affordances of 
things. The term affordance, coined by Gibson (1986), refers to 
what the material, in this case, has to offer to the person that 
engages with it (Ibid p.127). Knappet (2004) explains the con-
cept in terms of relationality, whereby the affordances come 
not from the object or from the person, but from the situation 
of encounter (Ibid p. 46). 

If one considers the packaging tape and its dissimilar categori-
zation in the urban and indigenous contexts, one can begin to 
understand how the perception of affordances promotes ac-
tion, and through action, value is created or destroyed. The 
packaging tape, by having similar characteristics to the natu-
ral fibre used to make a sebucán, affords weaving to those sen-
sitive to material properties, triggering a creative process that 
ends up changing its categorization and entering the realm of 
elements available for transformation.

Case 2: Making Connections: The Makibü Chair
There is a remarkable diversity of chairs in the community of 
Joval6, which have all been transformed and adapted. The 
Makibü chair is a particularly interesting example; it stands 
out for being aesthetically different although it is consid-
ered to be a chair like any other. It does not have a particular 
owner, it does not signify a hierarchical position, as Elvira7 
explains, “I have it there and everyone sits on it.” Listening 
to the story of how it came to be, one realizes that it is just 
one option out of many, the result of a successful trial in the 

Figure 1. Sebucán made of plastic packaging tape and tirita in the community 
of Cachicamo. Image taken by the author.

4 Men normally make this artefact; it is one of the craft activi-
ties that any man must master in order to be able to marry. He 
must provide her with the necessary baskets for their day-to-
day life and she, on the other hand, is in charge of preparing 
the food using these artefacts.

5 The community of Cachicamo is a Piaroa community located in 
the Resguardo Cachicamo in the lower Orinoco River, near the 
city of Puerto Ayacucho in Venezuela.

6 The community of Joval is located in the Resguardo la Hormiga, 
north of Cachicamo and closer to the urban centre of Puerto 
Carreño in Colombia

7 Elvira is the oldest woman of the community, and mother and 
grandmother to many of the community members and leader of 
the group of artisans of Joval.

8 Elvira explains that there are many Makibü in the nearby rivers, 
but the men do not kill them everyday. “They are forbidden ani-
mals”, she says, not traditionally but by the local authorities that 
believe they must be protected. For this reason, the indigenous 
men hunt them once in a while and use them for communal con-
sumption only.
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creative flow that has survived because of its efficiency within 
the specific context. 

Makibü is the Sikuani word for a type of caiman that lives in 
the nearby rivers which is killed and eaten by the people.8 The 
story of the chair is quite simple; the men went out fishing and 
caught a Makibü, they took the meat and left the skin to rot. 
But one of the fishermen saw the skin laying there and had an 
idea; he was not looking for a way to use the skin, he did not 
particularly need a chair, he just remembered the existence of 
the metal structure and realized that the shape of these two 
different materialities could fit together in an interesting way. 
He decided to take the skin with him to the community and 
give his idea a try. It worked, and so, they began using this 
newly created chair. It was a good chair; made from available 
resources and comfortable. Seeing that there were several 
metal structures lying around the community9, the fisherman 
decided that he could make another chair. So the next time 
that he caught a Makibü, he carefully took the skin off and let 
it dry. However Elvira remembers that one of the dogs took the 
skin and destroyed it, so he gave up on his idea. 

The Makibü chair materializes a connection between natu-
ral resources and industrial materials. The fisherman acts 
as a bricoleur, who uses different elements found within 
his environment and relates them in a specific way (Lévi-
Strauss,1966). As Levi-Strauss explains, “The decision as to 
what to put in each place also depends on the possibility of 
putting a different element there instead, so that each choice 
which is made will involve a complete reorganization of the 
structure, which will never be the same as one vaguely imag-

ined nor as some other which might have been preferred to 
it” (Lévi-Strauss, 1966 p.19). The metal structure could have 
been connected to different materials to make a chair (or 
even a different end), but the fisherman’s decision, in his re-
lation to both the affordances of the materials and his envi-
ronment, resulted in one possibility. 

This materialization represents a relational potential that is 
realized in the world as an outcome of the creative flow. The 
interchangeability of elements depicted by Levi-Strauss in his 
description of bricolage generates material structures that 
have weaker physical bonds between their components. This, 
in turn, ends up promoting the understanding of objects, not 
as fixed materialities, but as constructions, valuing the parts 
as much as the whole, and allowing these to become instru-
ments for further action (Leach, 2004). 

Following this conceptualization, the indigenous people’s ap-
proach to the environment and their daily practice is part of a 
creative flow that engenders their living conditions and allows 
them to move through time in a constant regeneration. Cre-
ativity appears as a way to cope with the encounter, promot-
ing an inclusive approach towards the changing conditions of 
the environment. The appreciation of materials as “becoming” 
rather than “being”, and the inclusion of the new resources 
within their milieu as part of their field of action, allows them 
to interact within this particular context. 

This understanding of the material world overturns the hylo-
morphic model of creation10 criticized by Ingold (2010) where-
by the people impose form on materials, and opens up into 
an inverted approach. From this perspective and in relation 
to making, creativity is not about the objects that it is able to 
produce, but about the way that the maker and the materials 
interact and are modified by the act of making. This shifts the 
perspective from the result to the process of making, allowing 
to trace the transformations rather than to search for mate-
rial and cultural stability (Ibid). The chair is a temporal object, 
which is able to fulfil a function as a whole; however, it will 
always be a composition that cannot only be taken apart, but 
also be made again in the same and many different ways.

Case 3: Revaluing Elements: The Toy Car
The boys from the Guáripa11 community play with a very interest-
ing toy: an empty motor oil bottle made into a car. With the intro-

FIGURE 2: Makibü chair in the community of Joval Image taken by the author

9 Probably remains from chairs received as donations or from the 
nearby school or even bought by one of the community mem-
bers in Puerto Carreño.

10 “To create any thing, Aristotle reasoned, you have to bring to-
gether form (morphe) and matter (hyle). In the subsequent his-
tory of Western thought, this hylomorphic model of creation 
became ever more deeply embedded. But it also became in-
creasingly unbalanced. Form came to be seen as imposed by an 
agent with a particular design in mind, while matter, thus ren-
dered passive and inert, became that which was imposed upon.” 
(Ingold, 2010, p.92)

11 The community of Guáripa is located in the Resguardo Caño 
Guáripa, only a thirty-minute boat ride from the urban centre of 
Puerto Carreño. The Amorúa people were traditionally nomads; 
moving from one place to another has led them to become mas-
ters of adaptation.
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duction of engines to the community, these bottles have become 
part of their environment, available resources waiting to be used. 

In general, all of the components of this unique toy speak 
about the community and its relations, about the changes in 
their environment. The shape of the bottle resembles that of 
a car, which the children have seen either in the nearby ur-
ban centres or even just on television. The wheels are plas-
tic bottle caps, of different shapes and sizes, collected either 
from visitors, home groceries, or in the urban centres. They 
are attached to the bottle with lollipop sticks, which are the 
remains of gifts commonly brought by visitors to the children 
of Guáripa. The car is thus an ensemble of different plastic 
disposable elements that only acquire value through action, 
when combined to create a coherent form.

The making process comes about through collaboration be-
tween the children and their fathers. The kids collect the dif-
ferent elements around the community and the men put the 
toys together. The territory where this car must travel is rocky, 
bumpy and steep, so the children have adapted a string, from 
their mothers' weaving fibres and tied it to a stick to be able 
to, tied to a stick, to be able to pull the car. As a result of their 
experience with the car in movement, they have decided to 
place stones inside it, giving it the necessary weight to prevent 
it from turning over. 

This toy relates internal objects and concepts with external 
objects and concepts resulting in an objectification of a hybrid  
reality. It goes beyond the idea of an individual maker, to un-
cover the way in which community members, through their 
family relations, are involved together in the creation of ma-
terial culture. The toy car, as an ensemble, is the result of a 
series of characteristics and events that are part of the lives of 
the indigenous people: the act of moving on motorboats, gro-
ceries brought from the urban centres, sweets given by visitors 
to the children, women weaving string bags, kids climbing on 
trees to get sticks, a community constructed on the rocks.

The use of elements considered as trash to make new com-
positions that serve a different purpose, has been categorized 

as recyclia or third-world recycling (Dziedzic, 2008). This 
understanding of the objects focuses on the elements and 
their previous uses, making their new appreciation interest-
ing for those who are familiar with the use and discarded of 
their components (Kratz, 1995). Kratz (1995) criticizes this 
approach, proposing to rethink the transformations from the 
maker’s perspective instead of just admiring the irony of their 
existence. She affirms that people celebrate recyclia’s pro-
ductivity and creativity, but few have analysed the conditions 
where these transformations arise (Ibid). Therefore, instead of 
grouping these objects in one external category, they can be 
used as a starting-point to analyse the culture where and for 
which they are produced (Coote, 2000). 

At first sight, the existence of these objects in the community 
of Guáripa, signals what Cerny (1996) describes as the “ubiq-
uitous intrusion of material modernity in even the remotest 
corners of the world” (Ibid p.12). However, when one real-
izes that this material modernity is selectively incorporated 
and transformed by the people of the community, intrusion 
does not seem like the appropriate term to characterize the 
interaction. It is a process of appropriation that transforms 
each of the elements giving them meaning in relation to the 
new composition. Seen in this light, the indigenous people 
of Guáripa are not passive observers of the ‘intrusion’ of mo-
dernity, but are engaged in an active transformation of their 
material environment.

This process of appropriation allows the transfer from rubbish 
to transient, through giving the materialities the possibility of 
becoming something else. As with the packaging tape and the 
metal structure, as soon as they acquire meaning within their 
specific context, the elements are re-categorized, modifying 
the actions that take place around them. Plastic motor oil bot-
tles cease to be just containers that hold the oil necessary for 
the movement of the people outside of the community, they 
become potential toy cars that can promote the movement of 
the children within the community. Lollipop sticks afford the 
holding of candy as well as that of wheels, and plastic bottle 
caps are valued for their ability to roll on the rocks. 

FIGURE 3: Motor oil bottle car in the community of Guáripa Image taken by 
the author

FIGURE 4: Reconstructed chair in the community of Joval Image taken by the 
author
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Case 4: Artefacts of Attachment: The Reconstruct-
ed Chair
In the community of Joval, a chair that has been complete-
ly and proudly sewn up shows the scars that evidence its 
story. This reconstructed chair reveals an amazingly differ-
ent understanding of materials and their characteristics; the  
broken plastic has been ingeniously sewn together with ny-
lon thread, giving the object a new life. It integrates fishing 
materials, plastic and traditional sewing techniques in a very 
unexpected way. 

As Strassler (1999) affirms, “repair ideas come more easily to 
people who make things” (p.10). Their tactile understanding of 
objects goes beyond wholeness, to the properties of materi-
als and their possibilities of transformation. Therefore, a bro-
ken object does not necessarily lose its value, but it becomes 
available for revaluation through the creative process. Objects 
made and used by the indigenous people in their daily lives are 
normally repaired to extend their lifespan. This mending pro-
cess is different from other processes of transformation in that 
it prolongs the life of the object and so its specific purpose, 
instead of the life of the materials, beyond their configuration 
as objects. In other words, certain objects resist being trans-
formed into something different, maintaining their integrity as 
objects for a longer time. 

The story of this chair reveals a mending process, stimulated 
not by its functionality, but by the emotional significance tied 
to the object. The original plastic blue chair had been brought 
to the community from Puerto Carreño as a present to one of 
the men. His uncle, who lived in the urban centre, had earned 
enough money to buy a gift for him. He proudly brought the 
chair to the community; a plastic chair which would last longer 
than others, a chair that could get wet, be easily cleaned and 
resist exposure to outside conditions. Although this chair be-
longed to one specific man, it soon became used by all of the 
community members, like most of the objects present in Jo-
val, which tend to move around from person to person. Some 
months later, the uncle died in an accident; this event modified 
the value of the chair completely. It changed from being just a 
chair to becoming the memory of a lost loved one; it acquired 
an emotional importance in the eyes of the nephew; a physical 
connection to an immaterial relation. But, the physical does 
not last as long as the emotional. The durability of plastic is 
threatened by long exposure to the sun, which crystalizes the 
material making it brittle. 

Elvira remembers that the children broke the chair into many 
pieces, while playing with it on a sunny day. The nephew could 
not stand the idea of having his uncle’s chair shattered into 
pieces, so he began to sew. He took all of the pieces and put 
them together like a puzzle. He began by making holes with 
a warm nail on the edges of the broken plastic. He used the 
nails left from the construction of houses and the fire from the 
communal kitchen. He then decided to put it all together by 
using a nylon thread, a material used for fishing that proved 
to be more resistant than organic fibres. He spent a long time 
sewing the pieces together using the traditional cross pattern 
to make it stronger. “He was very patient,” recounts Elvira.

The time invested undertaking such a task, which clearly does 
not have a functional aim, shows a different appreciation of 
the creative process. As Sennett states, “The slowness of craft 
time serves as a source of satisfaction; practice beds in, mak-
ing the skill one’s own” (Sennett, 2008 p.295). The craft pro-
cess therefore acquires value in itself through the effect that it 
has on the people involved. 

The transformation of things not only responds to a mate-
rial curiosity that allows for the practical use of their physi-
cal properties in a particular way, but also to the immaterial 
meanings attached to the physical world. The malleability of 
materiality is contextually defined, and so, as Ingold (2000) 
states “The temporal rhythms of life are gradually built into 
the structural properties of things” (p.345). What seemed like 
an external object representative of the modern world, was 
transformed through interaction into a highly personalized 
metaphorical medium. The plastic chair, through its process 
of transformation (both of breaking and mending), objectifies 
the experience of a man living in the community of Joval.

CONCLUSIONS

The material culture of the indigenous communities of Vichada 
includes transformations that are the result of the encounter 
with the urban centres and the “modern” way of life. They evi-
dence the effacement of barriers between these two worlds 
and a latent creativity that transforms the external into famil-
iar compositions that adapt to a changing context. In this con-
text, the act of making reasserts its position as the traditional 
way of transforming the properties of materials to favour the 
people in their daily practice. It is through the physical cre-
ation of things that people are able to cope with the encoun-
ter, creating and recreating their identity.

The possibility of transformation arises through the encounter 
between the indigenous people and the material world, and 
therefore it cannot be attributed to any of the two on their 
own, but to the more complex result of their moments of in-
teraction. Making things for use composes a system that is 
entangled prior to any instantiation, strengthening the inher-
ent interdependence. The relationship established between 
finished elements (subject and object) in the creation of value 
(Simmel, 1990), degrades into the mutual constitution of po-
tentialities, modifying the pattern of action that takes place 
between them. From this perspective, value is created in ac-
tion12; it results from the input of energy that transforms af-
fordances into movements. It is the encounter between an 
indigenous person and a piece of packaging tape that produc-
es a possibility, which leads to the action of weaving. There-
fore, value is created not before or after action, but during the 
physical movement of transformation.

12 Munn’s work describes a similar perspective whereby value 
emerges in action, yet her conceptualization of value is directly 
related to the making visible of the human capacity to act through 
concrete forms (Graeber, 2001 p.45), excluding the essential in-
put of materiality as part of a mutually dependent system.
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The understanding of things not as complete objects but par-
tial processes (Ingold, 2012), allows the indigenous people of 
Vichada to recognize potential in all of the materialities that 
they encounter while encouraging them to be part of the sub-
sequent transformation towards the creation of a beneficial 
flow of materials. These processes occur at the level of using, 
concurring with Miller’s (1987) creative consumption and Ap-
padurai’s (1986) social life of things. However, they also dig 
deeper, modifying the most basic physical structures, which in 
turn change all of the subsequent interactions. If a poisonous 
root, lethal to human beings and animals, can become the ba-
sic food source of the indigenous people of Vichada, anything 
and everything is possible. 

Bitter cassava, like other materialities in this indigenous con-
text, does not depend on its wholeness to be evaluated by the 
people; if it were so, it would have been discarded as dan-
gerous and eliminated from the possibilities of everyday life. 
By decomposing it into its most basic parts, the people have 
found a way to benefit from it, unleashing a process of trans-
formation composed of multiple artefacts, which depend on 
other transformations in order to exist. It is easy to under-
stand this process from the perspective of men and women 
transforming their surroundings, yet with a little effort one 
is also able to picture bitter cassava as the main character, 
transforming men and women (and their activities) for many 
generations. This reversed ontology uncovers the impact of 
materialities and their properties on the people, challenging 
the supremacy of the subject and depicting a more balanced 
system of interaction.

Within this system, creativity must necessarily be understood 
as an on-going process of transformation, which transcends 
the temporal material instantiations. Therefore, it becomes a 
concept, which cannot be easily pinned down as the action 
of a subject on an object, but that involves and demands a 
confluence of forces in movement. If people make things and 
things make people (if they can be distinguished in such a 
way), then neither of them has the required independence to 
be responsible for the creative act. Creativity does not arise 
from the person who weaves a plastic sebucán, it is the pack-
aging tape discovered in the eyes of the indigenous, which 
affords the creative transformation, and such an act conse-
quently creates a new sebucán; yet also a changed person, 
and a different packaging tape.13 

The fisherman making the Makibü chair is not searching for 
a potential solution to a specific problem, he is free from the 
burden of execution and so, plunges into the domain of uncer-
tainty and risk that encompasses any craft process (Adamson, 
2011). What is accomplished then, is not the resulting chair, but 
the connection established and the possibilities that this con-
nection may bring. As Levi-Strauss (1966) writes in his expla-
nation of the relation between a woodpecker and a toothache, 
“The real question is not whether the touch of a woodpecker’s 
beak does in fact aire toothache. It is rather whether there is 

13 And one could go further to list the changes that these three 
modified forces bring about the people around them, their ac-
tivities, the environment and therefore their culture.

a point of view from which a woodpecker’s beak and a man’s 
tooth can be seen as ‘going together’”(Ibid p.9). 

In this sense, the Makibü skin merges with the metal structure 
as a feasible possibility, reflecting the potential connection 
between natural and industrial resources within the indig-
enous context. The consequent social life of the resulting ob-
ject in the community endorses the viability of the connection, 
and in some cases, may result in the reproduction of the same 
or similar objects. The failed reproduction of the Makibü chair 
due to the intervention of a dog shows the lack of attachment 
to the material instantiation and the input of different forces in 
the creative process.

The toy car, on the other hand, exemplifies a successful pro-
cess of reproduction of connections. The object is reproduced 
because of the availability of resources, which in the end, sig-
nal a reproduction of the social relations that bring these spe-
cific resources to the community. Therefore, the persistence 
of the toy car necessarily implies the movement of men on 
motorboats and a continual relation with the urban centres. 
The toy reveals the permeability between the rural and urban 
worlds on a material and immaterial level, becoming a meta-
phor for the indigenous reality. 

Furthermore, it is an object that evolves with use, going through 
additional transformations that result from its interaction. The 
toy car is never finished; it grows with the children and their 
activities. Therefore it is an object that not only evidences the 
presence of elements coming from outside the community, but 
also shows the way that they interact with internal elements, 
composing a hybrid assembly. 

If everything is made up of a combination of elements, what 
becomes interesting is not only recognizing hybridity, but 
also being able to decompose things to understand how they 
come to be and the effect that each one of those elements 
has through the process of becoming part of the composi-
tion. The combination of elements in the making must go 
through a process of appropriation (Schneider, 2006). It is 
not only about the materials at hand and how the external 
elements are digested from the inside in order for them to 
be able to interact and become part of the creative com-
positions, but it is also about the way in which the subjects 
involved in this process suffer their own transformations, re-
defining their identities. 

The material transformations that flourish in the indigenous 
communities of Vichada are not only an ingenious way of trans-
forming industrial objects and materials into new composi-
tions with renewed meanings and uses, but a strategy towards 
the understanding of the other and the construction of their 
own identity. In Puerto Carreño, a broken plastic chair quickly 
enters the rubbish category, while in Joval, it is transformed 
into a composition that challenges the passing of time by hold-
ing together, through devious means, what was meant to be 
apart. The reconstruction of the chair not only reveals a unique 
understanding of materials and their properties, but also the 
specific significance, attributed to the object through the pro-
cess of appropriation. Appropriation then, is a modification 
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of the physical and semantic structure of materialities, which 
in turn, modify the system that supports them, including the 
subject involved in the process. It is through this process that 
value is created in the indigenous communities of Vichada.
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ABSTRACT

Souvenirs are reminders that indicate a particular time, location or attraction and are gen-
erally associated with a touristic act or a ceremony. The tourism potential of a province is 
supported by a souvenir market in which the local identity is commercialized. This paper 
presents a comparative study of the souvenir market in two touristic locations in Turkey, 
namely Hacıbektas and Konya, particular for their belief tourism. These two destinations 
are known for their lodges and they attract a considerable number of tourists, both domes-
tic and international. Souvenirs from a sacred place are expected to reflect its sacredness. 
This secret characteristic is associated with a local underground resource and craft in 
Hacıbektas, while Konya is known as an industrial center as well. The aim of the study is to 
scrutinize the motives behind small scale faith-based souvenir production, and its relation-
ship with craft. 

KEYWORDS: souvenir, design, faith, craft, belief tourism. 

INTRODUCTION

The recent souvenir market demonstrates conventional pat-
terns of products in nearly every tourist destination. Although 
souvenirs are expected to reflect the local identity with local 
production patterns, indigenous sources and local indicators, 
they can be found far away from where they were produced. 
Traditional crafts appear to reflect local identity as they depend 
on native resources. Craft also operates as a means to sanctify 
a gift. For this reason, craft oriented souvenirs are respected as 
intimate pieces transferring the soul of their places of origin. 

The paper aims to investigate the condition of the souvenir 
market and the place of craft items in two Turkish destina-
tions particularly known for belief tourism, namely Hacibektas 
and Konya. These two centers are known for having been the 
dwelling places of two holy persons whose dates and places 
of birth—Persia—were close, and both of whom migrated to 
Anatolia as a result of the Mongolian conquests. The lodges 
founded by these two saints hosted craft guilds particular to 
the regions. The stone guild of Hacibektas and felt guild of 
Konya gave rise to a certain tradition, which lasted until re-
cently. This study aims to make a comparison between these 
two cities with respect to the local conditions and touristic 
potential.

THE SOUVENIR AS A DISTINCT 
PRODUCT CATEGORY  

Culture is bundled up with business services, leisure indus-
tries and tourism in an effort to regenerate city-regions and 
therefore create wealth and employment (Booth and Boyle, 
1993 referred by Julier, 2008). While cultural industries con-
tribute to the identity of a space by creating a more dynamic, 
creative and enterprising population, they also provide the 
designer with a dynamic status in the entrepreneurial culture. 
Designers, as the signifiers of modernity, contribute to an ur-
ban center’s national and international promotion with their 
skills in participating in commercial networks and technical 
know-how (Julier, 2008). The design act carried out for such a 
promotion involves graphics, items and services for tourists in 
general. Souvenirs appear as the particular items created for 
those tourists. 

Souvenirs are reminders of a particular time, location or at-
traction and are generally associated with a touristic act or 
a ceremony. These generally unbranded items appear as a 
unique product category that operate as agents that commod-
itize a province. According to Gordon, souvenirs are classified 
as "pictorial images" such as postcards; "pieces of the rock" 
such as sea shells collected from nature; "symbolic shorthand" 
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such as the icons particular to any space that, in time, were 
turned into mass produced gadgets, "markers" like the printed 
t-shirts and "local products" whose material and production 
are indigenous to the area (1986). The important attributes of 
souvenirs are product value (range, quality), product display 
characteristics (color, display, packaging, size), and unique-
ness (Turner, Reisinger, 2001). However, the expanding interest 
in such unique pieces brings together the increase in produc-
tion and popularization that lead to decreased authenticity.

Tourism is an economic act, which emerged with the need to 
travel in order to seek out new experiences and ways of life. 
The tourists who experience alienation through their daily 
working lives pursue authenticity through their journeys and 
holidays to return home with an experience of a more primitive 
or alternative lifestyle (Litrell, Anderson, Brown, 1993). The 
authentic experience of this alternative lifestyle is identified 
and carried to real life via the souvenirs. The term authenticity 
is generally taken as a concept of reproduction of the realness 
belonging to the other. It is a conceptualization of an elusive, 
inadequately defined, other cultural, socially ordered genu-
ineness (Spooner, 1986). Authenticity is a socially constructed 
interpretation of the realness of the objects. Namely, authen-
tic experiences come from constructed reality by beliefs, at-
titudes and powers, not from inherent realness (Cohen, 1988). 
Authenticity is regarded as a child of old-fashioned exoticism 
using the forms and styles of a supposedly homogenous and 
unbroken tradition (Rushdie, 1991, as cited by Taylor, 2001: 7).

Time spent during the visit to sacred spaces is regarded to be 
sacred too. Accordingly, the souvenirs bought during these 
visits are also regarded as sacred. These souvenirs also op-
erate as tools to strengthen traditional religious practices. As 
items particular to faith-based design, these objects are either 
traditional items used in religious rituals, or items onto which 
faith-specific ornaments, slogans or forms are applied (Gor-
man, 2009). While handwork operates as the tool to sanc-
tify a gift (Belk et.al, 1989), traditional crafts become one of 
the primary components in sacred souvenirs. Moreover, as a 
reminder of a trip to a holy place, craft based souvenirs are 
regarded as being much more holy. But the fact is that the sou-
venir market is dominated by mass-produced cheap items, in 
general, due to the high cost of craft based production or the 
disappearance of traditional crafts.

TWO CENTERS FOR BELIEF TOURISM

In order to trace the impact of craft on the souvenir market 
in holy places, two towns in Turkey particular for belief tour-
ism were selected. In these two towns, there are two lodges 
that serve as the centers for two sects specific to Anatolia. 
These two lodges were founded on relatively close dates and 
by two saints Haji Bektash-i Veli and Mewlana Jalaleddin-i 
Rumi. Born on dates and cities—in Khorasan, Persia—close to 
each other, they both migrated to Anatolia escaping from the 
Mongolian conquests. The doctrine of these two saints formed 
the two roots in morality of the Anatolian population. More-
over, traditional Turkish music is said to be rooted in the music 

of these two sects: Bektashi music is regarded as the origin 
of Turkish folk music, whereas Mewlevi music is the base of 
traditional classical Turkish music. These two lodges are lo-
cated in Hacibektas (a town belonging to the city of Nevsehir) 
and Konya. After the foundation of the Turkish Republic, all of 
the lodges were closed and today the aforementioned lodges 
serve as museums. 

Hacibektas
Hacibektas is a town in the city of Nevsehir, with a population 
of 11.700. As a typical central Anatolian town, the source of in-
come is generally agriculture and stockbreeding. Onyx mining 
used to be one of the main branches of business, but this has 
been discontinued over the last 20 years. Stonework is also 
linked with Bektashi mythology and the first stone guild is said 
to be founded in the Bektashi lodge. 

Haji Bektash-i Veli, the founder of the Bektashi lodge in this 
town, was born in 1209 in Nishapur of Khorasan, Persia and 
died in 1271 in Hacibektas. With the impact of the Mongolian 
conquests in the region, he migrated to Anatolia and settled in 
Sulucakarahoyuk, which was then given the name Hacibektas. 
His doctrine is regarded to have adapted the Shamanic Turkic 
belief system to Islam with certain respect for nature. 

Recently, the region’s potential for tourism has been sup-
ported by Cappadocia: a near-by tourist destination and a 
sacred site for Christians. Every year commemoration cer-
emonies are held in August for Haji Bektash-I Veli. The lodge, 
which is turned into a museum, is visited by 450.000 tourists 
every year and 10.000 of them are international tourists that 
stopover in Cappadocia (interview with Taylan Sümer, 2013). 
Today, Hacibektas is one of the destinations visited in Cappa-
docia tours. However, the meaning of the province changes for 
domestic and international tourists. For international tourists, 
Hacibektas is a minor destination visited in only a few hours. 
For domestic tourists, however, the province is the primary 
destination visited by faith tourists.

Konya
Konya, the capital of the Anatolian Seljuk state between 1076-
1277, is known today as an agriculture and industry center 
and one of the important destinations for belief tourism. The 
city center with a population of 1.100.000 is the 7th largest 
city in Turkey and together with its counties has the largest 
area survey. 

As a center for belief tourism, the city is known for the Mew-
levi lodge founded by Mewlana Jalaladdin Rumi. Mewlana was 
born in 1207 in Belkh, Khorasan, Persia and passed away in 
1273 in Konya. Similar to Haci Bektash, he left Khorasan be-
cause of the Mongolian conquests and settled in the Seljuk 
capital Konya with his father, one of the era's eminent mutas-
avvifs. After his father's demise, Mewlana filled in for him and 
built a remarkable reputation as a person of knowledge and 
wisdom (Efe, 2013). 

Every year, in memory of Mewlana, vuslat ceremonies are held 
on the 17th of December, the date Mewlana passed away. The 
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lodge welcomes about 2.000.000 visitors a year and about 
1.500.000 of them are domestic tourists (interview with Yasar 
Sarican, 2014). 

SOUVENIR, CRAFT AND BELIEF TOURISM

Recent state of the market 
As destinations particular for belief tourism, both Hacibektas 
and Konya have a marketplace for souvenir items. The market 
is dominated by symbolic shorthand and local products whose 
production is not limited to the region. Moreover, some items 
are imported goods produced in China or Afghanistan as de-
manded by the local market. 

The difference in scale of these two cities is very much re-
flected in the souvenir market of both. As a small town with 
a population of about 12.000, and with a 450.000 visitors a 
year, Hacibektas has a modest market which mainly depends 
on stonework. In that sense, the range of products is homo-
geneous with respect to the range in Konya. As an industrial 
zone, Konya is able to operate international contacts and host 
diverse production activities ranging from the food industry to 
plastics. As a reflection of such a vibrant medium, the souvenir 
market in Konya does not reflect a homogenous craft based 
character. The craft items are diversified, local products come 
from different parts of Turkey, and Chinese low-cost products 
appear as a strong competitor to the local products. 

Craftwork in Hacibektas is limited to stonework and has thus 
allowed stonework to become one of the markers of the region. 
The local resource, namely onyx stone, refers to Shamanic 
Turkish mythology as well as the Bektashi faith. As an exten-
sion of the mountain cult in shaman-Turkish mythology, stone 
is regarded to be sacred and is transformed into a symbol of 
the homeland. At the same time, and as a part of the feminine 
asset of the Turkic-shaman mountain cult, it became the sym-
bol of fertility. The mountain, as the axis guarding the balance 
of the world, and the place nearest to God, was believed to 
engulf the sun every evening and give birth to it again on ev-
ery morning. The ageless mythological asset called Babal, the 
possessor of the stones, is regarded to be another component 
of the stone cult. Babal is believed to reserve a weightless and 
invisible stone for each newborn to hang around its neck. As 
the infant grows up and dies, the stone falls from his neck. 
Anyone who finds this stone is believed to live long and know 
everything (Bayat, 2007). 

Onyx accessories such as the stone of surrender and kanberi-
yye were eminent components of Bektashi dervish attire (figure 
1). Today, these components have been turned into souvenirs 
to an extent; however, they do not dominate the whole market. 
Onyx items for daily use such as candleholders or other table-
top objects are very common in the souvenir market (figure 2). 
Rather than shaping the item around religion, the faith content 
is attached to products by applying motives particular to the 
Bektashi faith. Some calligraphic depictions are applied onto 
the selected items by the souvenir shop owners on customer 

demand during purchase (figure 3). Some products seem to 
have been stripped of their faith-based content and made into 
decorative items. For example, the elliptic "kanberiyye" stone, 
which is a part of the dervish attire, was turned into an onyx 
egg to refer to the stone's symbol of fertility (figure 4). Other 
faith-based depictions are observed to be produced as acces-
sories that are minimized in size (figure 5).

Other than onyx items, the market welcomes pictorial imag-
es, holograms, silver accessories and carpets. The local onyx 

Figure 1. Bektashi dervish attire with stone of surrender, palheng and kanberiyye

Figure 2. Onyx items 
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products were distributed to other tourist-destination prov-
inces of Turkey about 35 years ago. However, the increasing 
production costs resulted in a decrease in mining and produc-
tion (Akbulut, 2013).

The market in Konya offers a diverse range of souvenirs, 
which—as a result of the varied modes of production and ac-
cess to business relations—can be imported and produced 
locally. The main crafts are felt making and ceramics and reed 
flute making and wood painting are also popular. Reed flutes 
are used particularly in Mewlevi music. On the other hand, 
the wooden spoons decorated with Mewlevi figures such as 
whirling dervishes or the lodge operate as the pictorial im-
ages (figure 6). 

Felt and ceramic items appear to be dominant craft pieces in 
the market. Ceramics are either from domestic or Chinese pro-
ducers (figure 7). Beginning in 2003, knickknacks in the shape 
of whirling dervishes began to be imported from China and 
these low-cost figures with slanting eyes invaded the market. 
There are also abstract dervish figures made by ceramic artists 
settled in Konya (figure 8). 

There are unique pieces to be found in felt making also. Felt 
refers back to nomadic Turkish tradition and Mewlevi philoso-
phy. Similar to Bektashi dervish attire, felt caps are indispen-
sible components of Mewlevi dervish attire (figure 9). While 
traditional production methods have changed over the past 
20 years, the products varied and the craft gained currency. 

The range of felt souvenirs varies from accessories (necklace, 
fibula, handbag, purse, scarf), to garments (hats, jackets), to 
parts of dervish attire (sikke or caps) (figure 10) and decora-
tive items (wall panels, covers) (figure 11).

Besides ceramics, Chinese products include mechanical 
items. The whirling dervish is a characteristic form for Konya 
and is very much used in music boxes and clocks (figure 12). 
Such items provide a fair like atmosphere to the souvenir mar-
ket with their sound and kinetic images.        

Figure 3. Calligraphy applied on onyx plate

Fgure 4. Onyx eggs inspired from kanberiyye of dervish 
attire

Figure 5. Faith-based depictions turned into accessories

Figure 6. decorated wooden spoons
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Master's attachment 

In the case of belief tourism, craft is generally linked with a prov-
ince's natural resources. Especially in the case of Hacibektas 
and Konya, craft is linked spiritually to the lodges. In Hacibek-
tas, the stone guild, and in Konya the felt guild were first found-
ed in the lodges. Both of the crafts and materials (stone and 
felt) are linked with the belief system and few remaining mas-
ters are still sentimentally attached to the order of the lodge. 

The craft masters interviewed appear to be born into crafts 
families and trained by relatives. The craft descends from fa-
ther to son. However, due to the financial circumstances, the 
masters appear to alternate between other means of income 
generation at some stages of their lives. However, this does 
not mean a total separation from the craft. After trying other 
occupations, some return to the craft or the craft becomes a 
side occupation alongside a job providing stable income. For 
example, Hüseyin Gökçe, a former stonemaster who is cur-

Figure 7. Ceramic knickknacks in the form of whirling dervishes, from Chi-
na. Glass varieties in the middle row.

Figure 8. Some examples of local ceramics

Figure 9. Mewlevi dervish attire Figure 10. Felt mini-cap production in workshop

Figure 11. Felt items Figure 12. Clocks with whirling dervish
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rently an officer in museum in Hacibektas, switches to craft-
work, at a particular time of year in order to help his family's 
small scale souvenir production for the ceremonies in August.   

The craftsmen generally experience tension between creative 
self-expression and the need to conform to societal demands 
and financial realism (Ranson, 1989). The interviewed masters 
are found to be involved with the production of traditional 
items at the beginning such as felt covers, dervish caps or 
stones of surrender. Today, these masters appear not to follow 
classical patterns of production due to the changing market 
conditions. First of all, the classical items that were produced 
by the fathers of these masters are generally of no use today. 
Traditionally, felt is used to make covers for the traditional 
sofas called divan, or the shakedowns, or as shepherds’ gar-
ments. Felt master Celallettin Berberoğlu started making felt 
with his grandfather and father by making such kind of items. 
In the 1990s, he decided to search for alternative ways of us-
ing the fabric and therefore began making souvenirs such as 
pendants, scarves, and other decorative items. Today, he also 
runs a felt training program in his workshop. The stonemaster 
Deniz Ulutaş in Hacibektas, shifted to gravestone and work-
bench production because of the souvenir market's low profit 
margins. However, his family is known to be the leading souve-
nir producer in the town. 

The masters are very much involved with the mystic content of 
the craft and the material. Felt, for example, is a reflection of the 
Mewlevi understanding of the human being according to Cela-
lettin Berberoğlu, who is a whirling dervish at the same time:

"... wool and the human being are both going through a process 
of purification. The wool must be lambswool, not the sheep's, 
and it should meet with a piece of water in order to become 
felt. The master kneads that wool in a straw mat. Then, the 
master flattens the wool under his feet with the same rhythmic 
breathing and pronouncing the sound "huh".  Actually, hu is the 
manifestation of God, and what is being stamped on is the ego 
of the human being, everything that we are not but we thing we 
are; status, money, fame, everything. The master is the mentor 
and he knows the state of the wool in the mat without seeing 
it. And when the mat is opened, we meet with a texture that 
shrunken. The shrunken element becomes firmer, the one beha-
ving modestly, grows... " (2014)    

Moreover, the traditional forms with religious content are re-
garded to be immune elements whose production should be 
restricted to the region. In the souvenir market in Hacıbektas, 
most of the items appear to be produced in Afghanistan where 
production costs are minimal. However, religious forms such 
as the surrender stone are still made in the town. Deniz Ulutaş, 
the stone master, strongly opposes the idea of carrying the 
production of the surrender stone to Afghanistan: 

" ... The Afghan knows nothing about the stone of surrender, no, 
they cannot make it." (2013)

The question of authenticity

Craft is an element that transfers the holiness of a place to its 
souvenirs. It is also a manifestation of authenticity in souve-

nirs for tourists. Objective authenticity can be defined as an 
experience which genuinely samples the culture of the other; 
that is, the host society and the host people (Hillman, 2012:2). 
As typical tourists’ travel motivations include such things as 
social status, cultural enrichment, and learning new things, 
experiencing a foreign destination successfully works with 
such souvenirs that remind people of their trips (Swanson, 
Horridge, 2006). 

However, objects are not the sole elements that transfer au-
thenticity; this can also be done through shows and hands 
on experiences. The question is whether these "staged expe-
riences" supported by a "staged authenticity" meet with the 
tourists' motivation for genuine, spontaneous and authentic 
experience and to see real life as it is. The artificial settings 
created for the tourists serve as a front stage where a ‘false 
reality’ for show and performance is constructed (Hillman, 
2012). As a result, the souvenirs appear as the reminders of 
these staged experiences created through staged authenticity. 

In both cases, the tourists are provided with a holy dance 
show: semah in Hacibektas and sema in Konya. For destina-
tions peculiar for belief tourism, craft does not appear as a 
primary attraction, but the craft's link with the belief is gener-
ally provided with the souvenir items. These items are gener-
ally components of the dervish attire: the stone of surrender 
in Hacibektas and the felt sikke (cap) in Konya, the material is 
attributed mystic characteristics.   

The souvenirs that are originally parts of dervish attire, such 
as surrender stones or dervish caps, can be regarded as el-
ements of staged authenticity. The tourist purchasing such 
items will not be involved in a religious act involving the 
items, but the items are kept as the reminders of the trip and 
the holy nature of the region. This holy characteristic is trans-
ferred to other souvenirs for daily use with the craft or the 
material specific to the region. For example, the holy stone 
is used to make sugar bowls, ashtrays, candleholders, etc. or 
the lodge’s craft, namely felt making, is popular in textile and 
accessory production. 

Augmenting the province's touristic potential with hands-on 
craft shows is a hot debate in Hacibektas. In Cappadocia, 
which is a popular touristic destination close to Hacibektas, 
the tourists are provided with a ceramic production experi-
ence in which they are able to sit on a turn bench and play 
with mud. The stone masters in Hacibektas tend to adapt 
such an experience to stone workshops in order to attract 
more tourists and to resurrect the production of stone items 
in the region.

Authenticity in such regions is impaired by the transgression of 
certain items peculiar to certain places. One of the well-known 
souvenirs of Konya is the bergamot-flavored candy known as 
Mewlana candy. Recently, this item is also being produced as 
"Hacibektas candy" and sold in the Hacibektas souvenir mar-
ket (Figure 13). Another example is that of rose scented beads 
produced in Isparta (Figure 14). Such items with religious ref-
erences can hold a place in the souvenir market without the 
need to be authentic. 
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CONCLUSION

Craft, as the local production act depending on indigenous 
resources, is a particular element for the souvenir market in 
tourist sites. The authenticity of a souvenir is very much sup-
ported by local businesses and crafts. It occupies a particular 
place in belief tourism as craftwork is regarded to be the sole 
element to sanctify a gift. However, it is not supported much 
by the souvenir market and high production costs and the de-
creasing number of craft masters forces the market to shift to 
mass produced and even kitsch items.   

The selected regions were particular for belief tourism with 
lodges particular to craft guilds. The souvenir markets in these 
regions are studied with respect to the craft activity particular 
to the regions and the lodges. As a matter of fact, the souve-
nir market is observed to present a false reality in either craft 
based items or mass-produced ones.

The faith origin of the craft and the material is hardly recogniz-
able in the market. Although the craft masters are sentimental-
ly attached to their belief, they hardly survive with traditional 
modes of production and are forced to shift alternative modes 
or sources of income. The souvenir market appears as a means 
for the craft to survive, but the false reality of the souvenir em-
braces the danger of breeding corrupt variations of traditional 
forms. On the other hand, the traditional faith based forms are 
generally observed to be miniaturized and rendered into func-
tional items or accessories such as necklaces, key rings etc. So 
the belief content is transformed into daily life. 

Intense industry in Konya is reflected in the souvenir market by 
inhibiting it from demonstrating a craft based character. The sou-
venirs are from different cities, countries, materials and origins. 
In such a circumstance, the souvenir market is dominated by 
certain forms of whirling dervishes, the depictions of the Mew-
levi lodge or calligraphic pieces. On the other hand, the scarcity 
of resources in Hacibektas results in a modest and homogenous 
market dominated by onyx items. However this homogenous 
structure offers a void market behind it; the production act to-
gether with the source of onyx is partly based in the town.

Unfortunately, the traditional crafts are about to disappear. It 
is not easy for the few remaining masters to find apprentices to 
take over the craft. The education programs offered by public 
training centers cannot survive due to lack of interest. As felt is 
a textile-based material, it has recently become popular among 
women. Stonework, on the other hand, is scarce given that it re-
quires heavy machinery and raw material. Certain models such 
as hands on craft practice shows are thought to be adapted to 
rejuvenate stone mastery in the region. Another way to raise 
interest in craft can be through publicity as it can act to em-
phasize the crafts' faith based origin. Linking the material and 
craft with the spirituality of the region enhances awareness and 
results in a souvenir market without corruption.
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INTRODUCTION  

The Progresa Fenicia Project and the Emprende 
Program
By observing and identifying the results of behaviors and 
interactions among individuals and communities involved 
in projects aimed at fostering innovation, entrepreneurship 
and competition, the program moves the discussion beyond 
questions of science and technology, becoming a laboratory 
for testing actions that lead to social innovation. 

In social innovation, solutions to problems do not lie only 
in the production and accumulation of wealth. The key re-

sides in fact in creating sustainable changes in people’s lives 
(Juarez, 2009). For the Emprende Program1, these changes 
also involve companies and organizations creating shared 
value by making connections that are capable of enhancing 
the performance of individuals within communities, contrib-
uting in this way to economic, social, environmental, and 
geopolitical development. 

The Las Aguas neighborhood of Bogotá D.C, in which the 
Universidad de los Andes is located, is of great significance 

ABSTRACT 

The creation of networks involving different stakeholders in a community promotes an ideal 
environment for the development of shared value towards social innovation. The Emprende 
Program is a course targeting 16 neighborhood businesses which are connected with the Uni-
versidad de los Andes, Bogotá. Among other objectives, the program aims to develop entrepre-
neurial skills such as problem identification, risk taking and team work. Such skills respond to 
changes in urban landscapes and challenges from new competitors.  

The program’s methodologies combine analytical and design thinking.  The program consisted 
of sessions that involved participatory work, observation, creativity, and management. Proto-
type development is an integrative mechanism for team work, network creation, and the skills 
appropriation skills. All of these aspects are key to the development of shared value and the 
fostering of social innovation. 

Finally, the program fostered skills among small-scale entrepreneurs and enabled them to 
transform their practice, thus promoting the creation of social capital by instilling deeper levels 
of awareness both of their own roles and of their environments.
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for the development of the city center; the neighborhood is, 
in addition, part of an urban renewal project.  The Progresa 
Fenicia project was created under the leadership of the Uni-
versidad de los Andes in response to these circumstances in 
the area of Las Aguas known as the Triángulo de Fenicia. Its 
objective is to develop projects that have a high impact on the 
surrounding space and to encourage transformation, innova-
tion, and sustainability in the area.

The project operates according to three strategic priorities:
•	 People	as	stakeholders	and	subjects	of	transformation.
•	 Activities	(i.e.,	work,	production,	sales)	carried	out	in	the	

zone as engines of change and to improve living conditions. 
•	 Urban	landscapes	emerging	from	public	and	private	spac-

es to ensure the interaction of interests and the creation 
of collective identity. 

Emprende emerged in 2012 on the initiative of Progresa Feni-
cia’s leadership group, with the objective of promoting en-
trepreneurial activities in the area. The main goal was to im-
prove the economic and social conditions of small businesses 
in the vicinity of the university by following an approach that 
was intended to empower businesses to adopt more produc-
tive and innovative practices. 

Among the achievements expected of the small-scale entre-
preneurs were: the ability to identify new opportunities and 
solve problems affecting their businesses; create spaces for 
collaborative creation (co-creation) where each could share 
their experiences and learning; and develop teamworking 
abilities which would enable them to make good decisions, 
take risks, develop communication skills and take ownership 
of ideas, concepts, and processes. 

Based on these practices for better entrepreneurship, the 
project sought to develop efficient business models orga-
nized according to three axes: new value propositions, un-
derstanding customer needs and business strengthening to 
ensure long term sustainability. Tools including observation, 
creativity, and management were applied in practical exercis-
es with entrepreneurs, alongside theoretical concepts, thus 
promoting interaction and value creation. 

The program was developed through three modules:
•	 The	first	module,	“Yes,	I	have	a	product	and	a	client”,	fo-

cused on developing and consolidating the entrepreneur-
ial project by emphasizing product delivery and interac-
tion between entrepreneurs and customers. 

•	 The	 second,	 called	 “Yes,	 I	 have	a	business”,	 focused	on	
the importance of entrepreneurs understanding their own 
business model: efficient intake and output of resources, 
and understanding of process flow (the value chain).

•	 The	last	module,	“Yes,	I	am	sustainable”	sought	to	secure	
the sustainability businesses through the formalization in 
long term and establishment of strategic partnerships.

32 small-scale entrepreneurs from 16 neighborhood busi-
nesses participated in the first phase of the program2.

The program team consisted of professionals from the facul-
ties of Administration, Architecture and Design at the Univer-
sidad de los Andes. In the beginning, the concept of creating 
shared value was not explicit either for the entrepreneurs or 
the university staff. The concept became visible during the 
course, which consequently achieved more than had original-
ly been foreseen when its objectives were set. The initial situ-
ation created an ideal environment for generating knowledge 
and envisioning broader horizons for the social and economic 
components of the businesses involved in the project, intro-
ducing the concept of shared value to the community and to 
its productive activities.  

THE EMPRENDE PROGRAM AND SHARED VALUE

The creation of networks, here understood as the promotion 
of partnerships between different stakeholders in the same 
community, promotes the development of shared value.  As 
argued by Porter & Kramer (2011, p.5) “Shared value creation 
focuses on identifying and expanding the connections be-
tween societal and economic progress. In addition to recon-
ceiving the interaction between society and corporate per-
formance”.

From its inception, Emprende has sought to impact on each of 
the stakeholders, in addition to promoting deeper social in-
teractions between them by encouraging the performance of 
tangible and intangible economic activities. These activities 
contributed to the creation of new value networks as a result 
of the shared experiences of stakeholders. Porter & Kramer 
(2011, p. 5) identify three key ways in which companies can 
create shared value by: “reconceiving products and markets, 
redefining productivity in the value chain, and building sup-
portive industry clusters at the company’s locations”. From 
this perspective, Emprende fulfills the task of giving entre-
preneurs basic guidelines regarding these concepts, while 
proposing changes in their thinking as individuals and devel-
oping a collective, community-oriented mindset. 

The first module enabled the entrepreneurs to consider and 
act upon the needs and benefits concerning their value pro-
posal from different perspectives. This new way of thinking 
about products, services and customers had a great impact 
on the stakeholders from the business environment. 

The second module prompted understanding and concep-
tualization of a value chain and helped define added value 
in products and services by identifying the characteristics of 
market sectors and profiles. It thus provided entrepreneurs 
with guidelines for understanding and helped them re-think 
and model new proposals. 

Finally, the third module envisioned opportunities for devel-
oping local clusters by building on the skills and networks 
developed by small-scale entrepreneurs. While such skills 
and networks did not exist at the beginning of the program, 
they came to represent a potential space for the creation of 
shared value. 2. 7 restaurants, 4 copying and Internet venues, 1 store, 1 super-

market, 1 hospice, and 1 woodshop.
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We took the findings and difficulties that emerged during 
our work with the businesses as references to validate the 
concept of shared value within the program. In addition, we 
sought to establish a range of relationships, encouraging the 
development of internal networks within the work teams and 
external ones between entrepreneurs and the university. 

INTERNAL NETWORKS AND DESIGN THINKING 

A network is a strategic mechanism which integrates individu-
als and actions under a structure of interests, trust, and reci-
procity (Becerra, 2008).  Networks involve learning and inno-
vation. As Tracy and Clack, 2003 (cited in Becerra, 2008) have 
pointed out, networks promote interactive learning in orga-
nizations through the sharing of knowledge and information, 
permitting the construction of values and new work models. 

The development of networks is the product of the relation 
between two principal kinds of opportunity that promote the 
development of networks: first, a driver which motivates col-
laboration during the development of social capital and, sec-
ond, interventions intended to act on restrictions or voids, 
which create opportunities for establishing new connections 
(Galaskiewicz y Wasserman 1981; Meriden, 1985; Kogut et al., 
1994, cited by Walker, 1997). 

Innovation creates differential value in relation to existing sit-
uations. It should thus be understood as a systematic process 
involving complementary acts of integration between people, 
elements, and actions. In the case of Emprende, we integrat-
ed innovation into a methodology based on design thinking, 
emphasizing in particular the creative nature of every part 
of the process. Thus, analytical and design thinking were 
integrated, both becoming mutually complementary. While 
scientists research phenomena in order to discover elements 
and patterns, designers create new patterns and concepts, 
which make it easier to deal with new possibilities (Owen, 
2006). In addition, design thinking leads to innovation that is 
centered on people and experiences, creating new relation-
ship systems and cultivating a cutting edge culture and pro-
cesses based on discipline in which, as Kumar (2013) argues, 

individuals draw on real life situations, observing, iterating3  

and learning from them. 

Observing, iterating, and learning are key aspects of the cre-
ative process because groups need to gain experience and 
knowledge through hypothesis-testing focused on problem 
solving4.  

In practice, design thinking revolves around two axes, dis-
cussed by Beckman and Barry (2007). One is based on the 
interplay between the rational and the practical, another 
moves between the real and abstract. These axes inform the 
development of the four stages of design thinking: the first 
stage as Discovering, the second stage as Interpreting, the 
third stage as Deciding, and the fourth stage as Solving. 

Emprende’s methodology applies the principles of design 
thinking to all three of the modules discussed above (Figure 
1).  Negotiating the four stages means that planning must in-
volve processes of both divergent and convergent thought. Di-
vergent thought works with creative, unstructured processes 
that involve a high level of uncertainty.  Convergent thought 
works with processes which are analytical, rational, and syn-
thesis oriented (Owen, 2005 y Beckman & Barry, 2007). 

The first and the second stages make reference to the obser-
vation module (see Figure 2). Jointly with the entrepreneurs 
we identified aspects that were specific to their respective 
businesses: their product and/or service and the market. 
Similarly, entrepreneurs were presented with potential future 
scenarios, which allowed them to envision a “rational business 

3. Martin (2006) describes abductive reasoning as a process of 
modeling an exploratory hypothesis as the only logical opera-
tion likely to introduce new ideas. Martin cites Pierce (1905, in 
turn cited by Hoffman, 1995).

4. According to Dunne & Martin (2006) this aspect relates to 
abductive thought, responding in a creative and propositional 
manner to restrictive situations. This aspect is advantageous in 
processes. That is, traditional inductive and deductive thinking 
are integrated within it, as inductive thinking generalizes from a 
specific case, while deductive thinking makes inferences based 
on logical premises.  

Figure 1. Program Modules and Method for Design Thinking
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model”5. These models included tangible brand concepts that 
were tested by developing small-scale “prototypes”, tested in 
the classroom and in business premises before being tested 
out on a larger scale. 

The results of this business model inscribed the individual 
ideas of each business based on their knowledge and experi-
ence. This model did not prove to be very much different from 
the other proposals for value in similar businesses.  

The second and third stages were directed toward the cre-
ative module creation. Results were analyzed according to the 
model of “creative and strategic business” (see Figure 3). The 
“creative business model” uses divergent thinking to envision 
the rational business model from divergent and novel perspec-

tives in order to gain differentiation and create value within the 
multiple aspects which make up the business environment. 

Results were analyzed according of "the creative and stra-
tegic business model” (see Figure 3). The creative Business 
model tool uses divergent thinking to envision the rational 
business model from divergent and novel perspectives in or-
der to gain differentiation and create value within the mul-
tiple aspects which make up the business environment. 

The strategic business model emerges as a result of this pro-
cess. It responds to the dynamics of convergent thinking and 
rational and structured business logic, without losing the ad-
vantageous aspects of the creative model. 

The third and fourth stages were associated with manage-
ment and demonstration modules. The creative outcomes 
with small-scale entrepreneurs and potential partners be-
came more visible during these stages.  Outcomes were pre-
sented to a group of experts and professionals (Events 1 & 
2) in order to obtain their feedback on the value proposals, 
curves, service mapping and routes, and service experiences 
within the different businesses. 

Feedback gathered during these events set the scene for 
each of the Emprende Program modules that were introduced 
subsequently. These operated according to established time-
lines for the development of sessions, workshops, and as-
signments. 

5. Rational business model (descriptive model of information 
and understanding of the processes that currently occur in the 
business), creative business model (divergent iteration model 
that facilitates obtaining answers and unexpected items, hard 
to find using conventional conservative and dynamic process-
es) and strategic business model (converged business model, 
test results information of the predecessor models, which al-
lows the user/entrepreneur to obtain differentiating findings 
and results for execution time).

 The rational, creative and strategic business models are part of 
the methodology used in the course “Product 4 (Product strat-
egy)”, taught by the Design program at the Universidad de los 
Andes. 

Figure 2. Design thinking methodology- 
stages and modules 
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Prototype value and network building
When it is applied, design thinking takes into account the 
principles of interdisciplinary work, uncertainty, and com-
plexity. Building prototypes as a strategy enabled us to ad-
dress these principles and also to build networks and work 
teams; which contributed to the development and manage-
ment of the program. 

In the classroom, we implemented workshops for developing 
prototypes intended to help consolidate businesses. For this 
purpose we used the Business Life (BL) tool.  This tool, which 
is designed to visualize information and concepts, allowed 
us to organize the workshop components and establish rela-
tions between them in creative ways, thus facilitating novel 
business strategies and configurations. 

The dynamic of the workshops using the BL tool (see Figure 4) 
promoted interactions between people, relying on their par-
ticular skills and knowledge. Hence, from the initial definition 
of the prototype6 we developed and co-created proposals 
emerging from the creative model while in the creative and 
management dimensions we used the strategic model. 

The workshop results were enhanced with support from the 
work team and students from the Design and Administration 
faculties. The students joined the program during its third 
stage, contributing to the development of the prototypes and 
the differentiation of proposals, which were implemented in 
a project that integrated academic work and everyday busi-
ness. As entrepreneur Sanchez, owner of the restaurant Me-
rotacos, affirmed: 

 “Confidence (…) was key (…): knowing that the program was not 
just teaching me a traditional course, but that they were in my 
establishment, observing my work and my shortcomings”. Daza, 

C. (producer) (2013). Closing Video for Emprende. Bogota: Media 
Workshop, Architecture and Design faculty.

With regards to the rational, creative, and strategic business 
models we implemented, we worked with prototypes and 
pilots, including typologies such as: entry tests, fast proto-
types, concept testing and association pilots, all of which are 
discussed by Murray, R. Caulier-Grice, J. & Mulgan, G. (2010).

Based on the prototypes developed within the creative di-
mension, we drew on the value proposal developed in col-
laboration with the individual entrepreneur during obser-
vation. The value proposals were initially developed on the 
basis of the rational business model, organized according to 
the components, which individual entrepreneurs identified 
as relevant to their business from a logical and foundational 
perspective. The entrepreneurs received support from the 
team during the analysis and inventory process; this exercise 
was framed within entry tests prototyping typology. 

Figure 3. Types of business models in the methodology

6. Here, understood as the design of a work model intending to 
test product and service concepts associated with relation-
ships between customers and suppliers. Figure 4. The Business Life Model Tool
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For the creative business model we used concept prototypes 
that promoted creativity (see photo 1). During this exercise 
we observed the ways in which the entrepreneurs understood 
the rational model based on new interpretations of images 
(collage7) thus identifying relationships and narratives, which 
had not previously been noticed. Such was the case of a busi-
ness called, the Casetica de la Esquina (the Corner Hut), 
where two young women managed to project their business 
towards different areas of the market, transforming them-
selves from street vendors into a specialized business selling 
necessities for university women8. 

The prototypes were intended to provide a sense of psycho-
logical freedom and security9. The workshop provided an en-
vironment, which was not influenced by external judgments 
that might have inhibited the free expression of participants’ 
proposals. As Landau argues (1987), such an environment of 
acceptance and trust strengthens bonds of friendship and 
empathy.  Project members Beltrán, J., Londoño, S., Neira, C. 
& Raffo, A. expressed this as follows in in their report on their 
work with entrepreneurs (13 December de 2013): 

 “We kept in permanent contact with the owners of Shawarma. 
That was our greatest achievement in making their ideas con-
crete. We believe this is essential for co-creation. Developing a 
friendship with entrepreneurs helped us create empathy and in-
crease the flow of ideas and team productivity”. 

The entrepreneurs began the program with the expectation of 
transforming their businesses and, since motivation is a key 
driver of the creativity required to meet unsatisfied needs, 
this enabled an effective creative model to be developed. Fi-
nally, fast prototypes and association pilots were developed 
for the Management and Demonstration axes, as a means 
of achieving a strategic business model. Fast prototypes re-
quired immediate implementation capable of speeding up the 
learning process and possible applications of the new ideas 
(Murray, R., Caulier-Grice, J. & Mulgan, G., 2010). In this case, 
the entrepreneurs absorbed the theoretical model in a natu-
ral and spontaneous way. Activities focused on the aspects of 
identity and branding (logo, packaging, service goals and de-
sign of interior spaces).  In their report Beltrán, J., Londoño, 
S., Neira, C. & Raffo, A. (13 de December of 2013) added:

“The San Isidro practice experience demonstrates the importance 
of establishing the role of the designer within a co-creation exer-
cise. Development by entrepreneurs of their prototype was very 
autonomous, and our work consisted mainly in guiding them 
through the process with very minor contributions”.

Fast prototypes enabled us to envision and realize better prac-
tices for consolidating the strategic business model, which 
culminated with the demonstrations in Event 1: value propos-
al and Event 2: potential partners (see photos 2, 3, 4 and 5). 

For their part, association pilots were conducted with larg-
er scale prototypes. Through visualizations created using 
the BL tool, we were able to enhance the value proposal of 
each business model and its most representative and impor-
tant components. These components were not only realized 
through identity and branding, but also in products and ser-
vice experiences. 

Photo 1. Creative Business Model

7. A creative technique of registering and visualizing using image 
clippings and random headlines from newspapers and maga-
zines; its purpose is to create new narratives and imaginaries. 

8. Value proposal: “The Casetica de la Esquina offers products for 
basic care, targeting young women who want immediate well-
being solutions on a daily basis. We also provide accessories, 
beauty products, diet snacks and candy for healthy cravings”, 
Universidad de los Andes, 2013.

9. Understanding psychological freedom as an attitude that en-
ables individuals to playfully manage perceptions, concepts, 
and meanings; whereas, security is achieved through self-confi-
dence and acceptance (Landau, 1987). 

Photo 2. Strategic Business Model. Event 1: Value proposal

Photo 3. Strategic Business Model. Event 1: Communication skills
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In this program, we built shared value through the identifica-
tion of needs and challenges for the development of both the 
Universidad de los Andes and the community.  Here, people 
are the motivation and engine of social innovation, through 
their interactions, just as human centered design is to design 
thinking. 

Though internal networks focused on consolidating the prac-
tices of the program within each business’s team, the con-
cept of external networks plays a role in the interaction with 
actors outside of the university. 

ExTERNAL NETWORKS AND THE COMMUNITY 

An external network involves stakeholders from outside the 
organization or institution. These networks constitute pro-
cesses that seek to integrate and facilitate communication 
between different members of the community; organizations 
and institutions are the main frame of reference. 

During the execution of the program we identified two types 
of external networks:

1. Vertical external networks10 connected with the university. 
These emerged from actions that prompted the develop-
ment of new spaces for the stakeholders involved in the 
process. They maintained the mutually beneficial rela-
tionships created as a result of the process by implement-
ing new dynamics, which strengthen specific interests. 

2. Horizontal external networks11 created between other 
members of the community. These are bonds established 
between businesses, employees, suppliers, residents and 
customers in order to develop new actions and behaviors, 
which generate mutual benefit and help businesses, be-
come more competitive as they enter a differential en-
vironment. Strategic partnerships enabled the growth 
of entrepreneurial structures by developing new ways 
of thinking and interacting (Canel & Mitchell, 2013).  For 
instance, since business owners in the community knew 
each other, there was a sense of belonging in the commu-
nity, which provided opportunities for sharing experienc-

es and developing group knowledge about opportunities. 
They also created social capital and suggested ways to 
overcome restrictions created by the divergence between 
the knowledge of individual entrepreneurs and aspects 
such as the contents of the program, work schedules or 
economic resources. 

The structuring of internal and external networks, and the rela-
tionship between them, is essential to establishing a solid basis 
for the creation of shared value. This is principally because it 
is possible to draw on these networks to specify the particular 
conditions that increase participation levels.  In this way mem-
bers grew to enjoy greater access to information on available 
knowledge and experiences, to cooperate with other members 
of the network, to grow and increase their levels of responsive-
ness, ultimately promoting trust and social cohesion.

Through the theoretical and practical exercise conducted as 
a part of the Emprende project we found that there was reci-
procity between internal and external networks (see Figure 5), 
particularly in the interaction between entrepreneurs’ venues 
and the benefits obtained by the university community. As 
the program moved forward, the participation12 of different 
academic areas within the university became more apparent, 

Photo 4. Strategic Business Model. Event 2: potential partners

Photo 5. Strategic Business Model. Event 2: potential customers

10. Those modes of cooperation between companies that are situ-
ated in different and consecutive positions within the produc-
tion chain, aiming to reach competitive advantages they could 
not achieve individually. The most common example is the es-
tablishment of a partnership of strategic stable supply between 
various client micro and medium companies and their networks 
and subcontractors and suppliers (Becerra 2008, p. 39).

11. A mode of cooperation between independent companies of 
comparable size, which produce the same type of goods and 
decide to join forces in order to market them, buy supplies 
collectively, or procure common services; or companies that 
organize together in order to produce a unique product, each 
of them specializing in different parts and components. Usually, 
these networks are mainly oriented towards scale economies 
and greater negotiating power, and they are often made of 
groups of micro, small, and medium sized companies operating 
in the same geographical area (Becerra, 2008, p. 39).

12. The environment observation tool designed by Business Life, 
contributed to the participation of entrepreneurs with other 
members of the community, including competitors, suppliers, 
and others. 
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primarily through the network created with entrepreneurs to 
help them increase their knowledge and enhance their busi-
ness models. Similarly, this paved the way for the creation 
of synergies between the different groups that made up the 
work teams, entrepreneurs and potential clusters, whose de-
velopment was discussed at the beginning of the process.

An example of the relationship between networks and value 
chains in the case of entrepreneurs was provided by the uni-
versity through the inclusion in the program of business plans 
presented by Cintel 13 and Shawarma14. 

Cintel geared its value proposal towards creating a competi-
tive advantage, strengthening of a waste management cul-
ture, and responsible use of electronic devices. They also 
projected developing partnerships with the university’s engi-
neering department. 

Shawarma, a carryout restaurant selling food from a window 
onto the street did not have a space where customers could 
eat comfortably and in hygienic conditions. This was their 

motivation for joining the value proposal, which provides 
consumer spaces within the university, reducing the time 
people on campus need to expend buying food.  

The three business models presented in the methodology, the 
practice sessions in class, the BL tool and, in particular, the 
events were all triggers that enhanced the capacity of the en-
trepreneurs and their businesses to cooperate with the uni-
versity. Response capacity was facilitated by the openness 
and positive attitudes of some of the entrepreneurs, the rec-
ognition and attention that the team paid to their personal 
and commercial life stories, expectations, future vision, and 
perceptions about Las Aguas area. All of these aspects pro-
moted self-confidence and empowered participating entre-
preneurs to face new challenges.

Furthermore, the growing confidence of the entrepreneurs 
allowed them to partake in the work of others. This was par-
ticularly the case as the taking in of knowledge through the 
experience of the prototypes became a key strategy for cre-
ative work.  By listening and asking questions, they explored 
possibilities, discovered alternatives, and recognized other 
perspectives.  Their dialogue empowered their learning and 
action skills. 

Within this scenario, the project achieved a sense of belonging 
in the program and we were able to share our ideals in a train-
ing process for entrepreneurs from the Triángulo de Fenicia, a 
community that had not previously been recognized as such. 

CONCLUSIONS 

Social innovation and people
As an entrepreneurship and competitiveness project, Emprende 
facilitated the interaction and characterization of the modes of 
operation of a community and its individuals, thus leading to 
practices that are key to social innovation. It functioned as an 
organic process in which people, work elements, and action re-
lated in ways that helped establish differential value in relation 
to existing situations in the business ecosystem.

The synergy developed between internal and external net-
works provided evidence of the existence of a replicable 
model of social innovation. Currently, the university is con-
sidering a second version or the program and a follow up of 
the venues included in the first phase in the hope of strength-
ening the program and being able to measure the results of 
the social innovation. 

Methodology 
Using a methodology based on design thinking helped to 
develop social innovation as individuals developed entre-
preneurship skills, empowering themselves, their ideas, and 
their businesses (in a bottom-up process). Amongst the skills 
acquired by entrepreneurs the following may be highlighting: 
risk taking, teamwork, and tackling creative work.

Figure 5. Internal and External Social Network

13. Cintel’s value proposal: “Cintel offers accessories and techni-
cal services for electronics repair, specializing in cellphones 
and tablets. It focuses its attention mainly on the university 
community, which uses the service on a daily basis. It provides 
security and confidence to its clients, providing advice and sup-
port during the purchase, use, maintenance and repair of the 
products. Aware of the environmental impact produced by both 
the parts and the devices, we seek support from the District 
Secretary of the Environment, CAR, and Eco-Compute in order 
to fulfil the four “Rs” governing the management of waste from 
cellphones and tablets: repair, reuse, recycle, and renovate”, 
Universidad de los Andes, 2013.

14. Shawarma’s value proposal:  “Shawarma Rain & Sun is a fast 
food restaurant. Its preparations mix the delicacies of Middle 
Eastern food with the flavors of our region. Having limited 
space, and understanding the needs of students and workers, 
Shawarma Rain & Sun has created a unique venue providing 
well-balanced foods. It seeks to promote wellbeing by provid-
ing balanced meals for daily life, regardless of the weather and 
within 70 seconds. Counting on you, we offer Shawarma Sun 
and, on rainy days, we deliver Shawarma Rain”, Universidad de 
los Andes, 2013.
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Keeping in mind the working definition of shared value, the 
methodology was a key means for guiding entrepreneurs to-
wards collaborative work and to develop their understand-
ing of the business environment. Similarly, the creation of 
networks was the basis for promoting the creation of shared 
value and clusters. 

The use of Business Life tools allowed us to visualize new sce-
narios for the business model and contributed to the forma-
tion of networks and work teams. In the same manner, the 
prototypes enabled ideas to gain recognition and results to 
be validated collectively.

Networks and shared value   
The networks we identified enabled the participation of 
stakeholders from the community in social, entrepreneurial, 
and academic activities, thus creating synergy and strength-
ening partnerships. In this manner, networks captured and 
delivered value for businesses, helping them work towards 
the creation of competitive advantages, which benefited en-
trepreneurs and the university alike. 

Clusters and potential replication
The creation of new external networks prompted the devel-
opment of local clusters, which belong to a new dimension 
of interdependence. That is, local businesses developed new 
relationships with university institutions and their surround-
ing community, thus promoting an environment of opportu-
nity for the growth of the overall community and the creation 
of wealth. 

Shared value has enhanced the upward mobility of venues 
by helping them focus on the interests of the university and 
the needs of the community. Both horizontal and vertical net-
works balance the relationship between bottom-up and top-
down processes of value creation. 

Finally, the program provided an opportunity to create net-
works and shared value, the outcome of both processes be-
ing conducive to social innovation. The result was that the 
community of entrepreneurs from the Triángulo de Fenicia 
was transformed into a potential professional practice net-
work, working to provide social and community development 
for all of its residents.
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INTRODUCTION

The recent cycling phenomenon in urban perimeters is asso-
ciated with movements of international scope such as Criti-
cal Mass1, among others. It is related, in broad terms, with 
the discussion of urban rights and quality of life in cities, but 
also has some special features in different social groups and 
localities where it operates.

In this paper, we explored published posts about the use 
of bicycles at a specific locus, the city of Recife - Pernam-
buco State, Brazil. These were considered instruments for 
exposure and construction of memories in which the bike is 
evoked as a depository of meaning in the process of urban 
space appropriation.

The Facebook group surveyed is called Bicicletada Recife. It 
is a "closed" community. Its members seem to be, predomi-

nantly, part of the middle classes2 that began to render bicy-
cle use more visible. We consider the group studied a catalyst 
for the recent growth of the cycling phenomenon in Recife.

We used the universe of posts published in January 2014. The 
authors of these publications have had their names changed, 
preserving the gender reference.

This work is the result of a preliminary action of a broader 
research project. It is the source of two dissertations under-
taken by the Design Graduate Program at the Federal Univer-
sity of Pernambuco Program - UFPE.

If the experiences raised through memory3 can be considered 
the main determinant of identity (Cardoso, 2012) and the de-
coding of user identity can be considered a tool to support 
the project, it seems important to explore the memory con-
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This work explores the construction of a collective memory about the meaning and experience 
of the use of bicycles in the city of Recife, capital of Pernambuco - Brazil. As a demarcation of 
this research, a Facebook user groups' posts were analyzed. Therefore, this study focuses on 
the experiences and emotions that relate to processes of urban space appropriation. We used 
the Sociologist Maurice Halbwachs’s Collective Memory theory as the main point of compari-
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1 The Massa Crítica (Critical Mass) or "Bicicletada" (term used in 
many Brazilian cities, in Portugal and Mozambique) is an event 
and a movement that in many countries, every last Friday of 
the month, brings together people using human-powered ve-
hicles, including bicycles. It has a horizontal structure and the 
absence of hierarchy (without leaders or statutes). The first 
edition of Critical Mass took place in San Francisco in 1992.

2 We adopt a concept, which is distinguished from the Marxist. 
It serves to "point a group that has similarities in terms of pos-
sibilities of purchase (consumption patterns) and a lifestyle 
composed of some common characteristics, [..], have access to 
varied sources of information, culture, entertainment and com-
munication (books, television, magazines, internet, cinema, 
game, museum, etc.), using them" (Guimarães, 2007). 

3 “Memory is the experience shifted of its point of departure in 
the immediate living.” (Cardoso, 2012, p. 74)
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structed by groups such as Bicicletada Recife.

In the first part of the development of this work and in order to 
support the discussion, we proposed topic about design and 
memory. Subsequently, the city of Recife is presented as a sys-
tem. At the same time, Recife is considered as part of another 
system that the bicycle is also a part of. As a subject, the city 
seems to be inseparable from the construction of the identity 
of the Bicicletada Recife group. To decode the identity of this 
group and the meaning assigned to the bike, it is important to 
know about the city in which it is located. Thus, a description 
of some conditions and physical characteristics of the city will 
be given, as well as some properties that can help translate 
the modus operandi and socio-political-cultural nature of it.

We also consider that it is important to make a preliminary 
classification of the topics covered in the posts published in 
Bicicletada Recife, in order to show their diversity and elect 
the thematic focus that were made: posts that seem to por-
tray the process of appropriation of the city through the bi-
cycle use.

In this paper, we deal with the concept of Maurice Halbwachs´s 
Collective Memory with the observed empirical evidence. 
These evidences were presented as transcription posts, in 
line with a proposal for a netnographic approach.

DESIGN AND MEMORY: AN APPROACH ABOUT 
ExPERIENCES, ARTIFACTS MEANING AND 
IDENTITY CONSTRUCTION

One of the Design strategies is to consider user participation 
in the solution process. When we try to adapt the theoretical 
framework presented by Löbach, this action can be carried 
out through the knowledge of the functions. The functions, 
according to the theory, are attributes that the users relate 
to the artifacts and that are perceived, especially during the 
process of using them. The functions given to artifacts are re-
sponses to the needs and desires of the user. (Löbach, 2011)

In agreement with Löbach, the needs of the individual are re-
lated to physiological prerogatives, psychological sensorial 
perception conditions, and "spiritual"4 determinants. They 
were associated with the Practical, Aesthetic and Symbolic 
functions, respectively. (Löbach, 2011)

In order to complement Löbach’s proposal, another researcher 
was taken as a contribution. In an attempt to give effect to the 
theoretical paradigm adopted by Rafael Cardoso (2012), in the 
book Design para um Mundo Complexo (“Design for a Complex 
World”), was considered to reveal the identity of the individu-
als depending on the investigation of the meanings that they 
assign to the artifacts. To clarify this argument, we adopted 
"meaning" as: 1. What something is or what it expresses. 2. 
The importance given to something; value. While we recognize 
the importance of Löbach's concept on function, we chose to 

use the term "meaning" rather than "function" in some of our 
placements. Therefore, despite the fact that the needs and 
desires of bike users can be investigated through the relation 
between the function and the use of bikes, the meanings can 
be considered as a result of a construction that is independent 
of the use. Through this perspective, the bike carries meaning 
for nonusers, although it serves no function for them. 

If the meaning that individuals assign to objects is the key to 
decoding their identity, we can say that the experiences are 
the premises for the meanings that we attach to objects.

Experiences                Meaning                  Identity

According to Cardoso, experiences are the basis for the con-
struction of an individual's identity. There are those driven 
directly by the senses and others triggered by memory. This 
latter embodiment corresponds to indirect experiences; they 
are the most prevalent and important component of the defi-
nition of identity (Cardoso, 2012).

Experiences                Memory                 Meaning                 Identity

"Most of the experiences we have at our disposal are not ac-
cessed at any time by the senses, but through memory. The 
ability to remember what it was lived or learned and relate 
to the present situation is the most important mechanism for 
the establishment and preservation of identity of each" (Car-
doso, 2012. P. 73.).

But memories, unlike a computer database, do not simply 
correspond to the evocation of experiences;  they are much 
more the result of a construction (Cardoso, 2012).

"More than a simple action to recover an experience, memory 
is a process of reconstruction of the past by confronting the 
present and by comparison with other parallel experiences. 
Someone might remember an experience which never had - 
so-called 'false memory syndrome' - or you can mix your own 

4 When it allows the man to establish connections with previous 
experiences and sensations. (Löbach, 2001)

Need – Function Ratio Table

NEED of users FUNCTIONS attributed to 
artifacts 

Physiological    Practical Function

Psychological of sensorial 
perception

   Aesthetic Function

Spiritual (evocation of past 
experiences)

   Symbolic Function
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experiences with other people and the information acquired 
by indirect means (conversations, readings, audiovisual me-
dia). The memory it is more built rather than accessed [...]" 
(Cardoso 2012, p.75).

THE CITY, THE BIKE AND THE MEMORY OF 
CYCLISTS ABOUT THE CITY

We recognize the city as an artifact, since it results from hu-
man action to set the material world and, in a dimension of 
approach, we can understand it as a unit. It is full of functions 
and practical, aesthetic and symbolic meanings. In the same 
manner, we assume the city as a system. In this complex5 sys-
tem, artifacts are associated with a set of natural objects and 
human landscape, all of them interdependent. Through these 
two perspectives - artifact and / or system - the city can be 
included in the interest of research design.

Thus, we feel the desire to evoke the memory of cycling and 
the meanings that can be built on it, in a way that it is con-
sidered an indivisible relation between our theme and the 
theme of city. Recife is subject to usage and meanings and 
collaborates in the construction of these memories about the 
bicycles.

This is a complex relationship and a special challenge for a 
scientific objectification. Especially when we consider a dy-
namic in which everything is "movement".

For the historian Rafael Cardoso, the meaning of objects 
is conditioned by six factors; They are related to the mate-
rial conditions, "use", "environment" and "duration" and to 
the perception that we have of objects: the "point of view", 
"speech" and "experience". Cardoso argues that the concept 
"immovable" should not be applied to the artifacts. (2012) 
By transferring his argument for our discussion, we can say: 
both a bicycle and a historic building in a city can be said to 
be moving, they are mobile. 

MATERIAL SITUATION OF A 
OBJECT

PERCEPTION THAT IS 
CONSTRUCTED

   Use    Point of view

   Environment    Speech

   Duration    Experience

Finally, we agree that memory as major cause of experiences 
(Cardoso, 2012), should keep a dimension of the built social 
phenomenon (Halbwachs, 1990), and represent the conflu-
ence of individual dimensions, in which the whole becomes 
greater than the parts. Users and nonusers of bikes in their 
capacity as social actors can be understood as immersed 
in the contexts of culture and their relationships with oth-

ers. The socialization of experiences, the life experiences and 
their emotions are evoked and shared within specific social 
groups. These collaborate in the construction of meanings of 
the group, which are kept, processed and disseminated in the 
face of the "mobility" of all things based on the construction 
of a collective memory.

RECIFE A SCENARIO FOR THE EMPOWERMENT 
OF CYCLISTS

Recife is the capital city of the Pernambuco State - Brazil. It 
is located in the Northeast region, with a warm and humid 
climate with an average temperature of 25 º C (77 º F). Ac-
cording to the census conducted by the Brazilian Institute of 
Geography and Statistics (IBGE) in 2010, it has a population 
of 1,537,704 inhabitants spread over an area of 218.50 km².

Including fourteen towns in the surroundings area (Recife 
Metropolitan Region), the city corresponds to the fourth larg-
est urban agglomeration in Brazil, with 3.7 million inhabitants. 
It is the third most densely populated city of the country. 

It has 95% of the entire value of the wealth generated from 
commercial activities and services. Recife estimates 74.5 
years (2010) of life expectancy for its inhabitants, has an av-
erage income per capita of R$ 1,144.26 Reais ($ 480,53 dol-
lars) associated with the Gini index 0.6894 (2010), which is a 
percentage that indicates very high inequality in income dis-
tribution. Its Municipal Human Development Index is 0.772. 
(2012)

One of the urban characteristics of Recife is the "verticaliza-
tion", which consists of the construction of numerous large 
buildings contributing to the constructive densification 
of some of its regions. This feature, combined with others, 
has generated tensions between organized civil society, the 
private and the public sectors. The conflict revolves around 
issues such as quality of life, ethics and urban rights. Spe-
cifically, we highlight tensions involving the lack of roads in-
frastructure, urban mobility, quality and quantity of public 
spaces for leisure, playing sports, housing rights and the im-
pact of car-use as the main means of transport. Recife has a 
high rate of violence. However, it is the Brazilian state capital 
city that most reduced this rate between 2000 and 2010. The 
Murder rate is nearly six times higher than that considered 
acceptable by the UN, but it is lower than that registered in 
cities such as Detroit and New Orleans in the United States, 
for example.

The Direitos Urbarnos (“Urban Rights”) Group (2013) was cre-
ated as a result of the organized civil society movements. In 
its blog, this group states that:

"Emerged from the articulation of people interested in politics 
and concerned with the problems of the city of Recife, from a 
group of people who knew each other offline, the group has 
been expanding through social networks and began to turn 
their concerns into action [...].”

5 "[..] Here shall mean a system composed of many elements, 
layers and structures whose interrelations condition and con-
tinually redefine the functioning of the whole." (Cardoso 2012, 
p. 25).
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The Culture and Leisure bike lane6 was inaugurated by the 
government in an unprecedented way at the end of March 
2013. On the one hand, in response to an expectation already 
present in the society, and on the other hand, attending to 
the goal of promoting bicycle use in the city. In turn, the cycle 
path was conceived as a point of intersection in the downtown 
area. The bike lane connects some localities in northern and 
southern areas of Recife to a preexistent bike path7, located 
in the beach area of the city. It works on Sundays and some 
holidays from 7 a.m. to 4 p.m. Although bicycle use in Recife 
was already in place regardless of these paths, especially for 
low-income workers and students, the creation of this bike 
lane helped encouraged this practice and the diversification 
of the debates about the use and meaning of bicycles among 
the local population. 

On May 1st 2013, the AMECiclo entity (Metropolitan Associa-
tion of Cyclists of Greater Recife) arises. On their website it 
presents itself as follows:

"The Metropolitan Association of Cyclists of Greater Recife 
area" - AMECiclo (2013) "has as its main axis of actions pro-
moting the use of bicycles and democratization of public 
roads. In these terms, we intend to act politically through 
educational sporting and cultural activities in a single mosaic 
in which the priority is the awareness of the public nature of 
the urban fabric and the need to humanize it through peace-
ful coexistence between different modes of transport."

The AMECiclo and the Direitos Urbanos movements have 
been jointly outlining some dialog, presentation of ideas and 
integrated actions.

ExPLORING THE CONTENT OF POSTINGS

Looking at the records of the Bicicletada Recife group on 
Facebook, it was possible to establish an initial classification 
of posts, taking into consideration the arguments raised. The 
findings categories are reported below, though an analytical 
incursion into these various contributions to the Bicicletada 
website.

1. Posts that articulate and celebrate the construction of 
various networks about cycling in the city. The speech 
transcribed below illustrates the reasons that underlie 
the interests of so-called "pedal groups", whose objec-
tives are considered distinct from those adopted by most 
participants of the Bicicletada Recife.

John: "about bias or pseudo-bias, I can speak for myself as 
an administrator of a night cycling group with more than one 
hundredth users. A large part of all the people who partici-
pate in pedal group is not interested in "wasting" their time 
protesting, arguing, seeking. Finally, they are there with the 
following interests: cycling, exercising, showing off, flirting, 
troll, etc., things like that, you know?"

The speech also records a specific conflict that is evident 
among the Bicicletada Recife participants: on the one hand, 
the interests of the cyclists who wish to hold a protest action, 
highlighting its political dimension and, second, the interests 
of those who seek, above all, the fun dimension.

2. Posts related to consumption associated with the practice 
of cycling. Several posts are related to sales and purchas-
es of supplies and services. Some participants are looking 
for information about the acquisition of items associated 
with the practice of cycling, or about quality, advantages 
for safety, strength, reuse and customization of bikes.

Anna: "Why shopkeepers offer and sell expensive bikes and 
accessories to leisure bike lane users, who are not athletes?"

Mary: “About the shopkeepers that offer and sell expensive 
bikes and accessories to bike lane users who are not athletes. 
Well, many of these people think they are athletes. There 
are also people in a pedal group that ride once or twice 

Figure 1. Culture and Leisure Bike Lane, Recife – Brazil. Figure 2. Culture and Leisure Bike Lane, Recife – Brazil.

6 We adopt bike lane as an exclusive segregated space for cy-
clists and which features do not have a fixed separation. In Re-
cife, they are isolated by mobile traffic cones. 

7 We adopt bike patch as an exclusive segregated space for cy-
clists and isolated steadily. This separation, in Recife, is basi-
cally made by concrete blocks and is located bordering the 
urban beaches of the south of the city.
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a week, who swear that they are athletes. Then, the 
shopkeeper takes advantage to make money and, hon-
estly, I don’t think it is wrong."

In this category, one can also observe the ideological per-
spectives of the participants, some of them conflicting.  For 
example, the critical words related to the topic of consump-
tion, which highlights the different interests between partici-
pants recognized as sportsmen and those who seek to cycle 
for fun, or think that they are professional cyclists, through 
the use of accessories and clothes. 

The debate also highlights the efforts made by the alignment 
of these ideas in the group, or alternatively the search for 
dialogue among people interested in cycling, regardless of 
whether they want to be seen as social and political move-
ments or not. This strategy ensures the possibility of building 
a shared patrimony of experiences and memories, despite 
the ideological differences.

The second speech expresses the view of some participants 
who recognize the traders as part of the collaborative move-
ment. They recognize the collaboration of the world of trade 
and do not express prejudice against certain consumption 
practices, conceiving them as an important part in this field 
of practice.

3. Posts that criticize the initiatives related to the provision 
of services by municipal, state and private entities that 
provide bicycles and the urban infrastructure required for 
cycling. In the example below, still talking about "pedal 
groups,” the author of the post points out:

John: "I do not remember writing that the "pedal" 
groups were the forerunners of the movement. Those 
who really make use of bikes expository and assidu-
ously never represented anything to the governments, 
unfortunately, "(...)" and only count the number of bike 
paths and lanes in the outlying regions of the city. "

Through the analysis of this category of posting, we observed 
that participants seem to commune with the idea that it’s 
necessary to push the State for effective actions to improve 
the urban infrastructure required for cycling. This goal pres-
ents itself as a common point in discourses that rest on dif-
ferent ideologies. 

4. Posts that show self-criticism of the participants in rela-
tion to what would be a desirable social behavior in meet-
ings. Participants of the Bicicletada Recife criticize the be-
havior of the other cyclists, exposing some practices that 
denounce a lack of civility in the coexistence of the group.

Amy: “Critical Mass could do more, if would show more ide-
al. You cannot make people believe your ideas doing what 
is done. In went out in the Bicicletada; a cyclist stopped a 
car… the driver asked him to move and the biker did not 
let him through. Then the driver drove the car against the 
cyclist. The car was dented and the cyclist started to kick 
the car. The driver was rescuing a woman who was sick. I 
saw! I was next to the car! Is that what we want to show?” 
"What impression did people go away with?"

The speech registers the participants’ concern over how they 
are perceived by society as a result of their actions; namely, 
the desire for a positive image of cyclists’ behavior, both in-
ternally in the group and to society at large. This reflection 
is consistent with the considerations of Halbwaches (1990), 
when the author examines the ties that bind the representa-
tions of the individual experience (substrate of the individual 
memory) with the collective memory.

"If these two memories are often interpenetrated; if the 
individual memory can confirm some of our individual 
mind records, rests on the collective memory, moving 
on it, becoming momentarily with it, it doesn’t mean 
that it leaves its own way; and all that exterior source 
is gradually assimilated and incorporated into its sub-
stance. The collective memory, for the other side, in-
volves the individual memories, but do not blend with 
it. It changes according to its own laws, and some indi-
vidual memories sometimes penetrate it, changing the 
shape as they were replaced in other context that is not 
a personal conscience". (Halbwachs, 1990, p 54. Trans-
lated by the authors). 

In the above passage, the author defines the two forms of 
memory that are built by people and the linkages between 
them. He highlights the preponderance of this second type 
in the constitution of broader social meanings, and as a re-
pository with which it completes its own individual memory, 
that constantly appropriates and incorporates the collective 
memory. This construction allowed us to understand the con-
cerns expressed in the transcript speech, related to the so-
cial representations of the group, substrate for the collective 
memory of the movement.

5. Posts related to (re) discovery of certain places and uses 
of the city. There are several postings of videos through 
which cyclists show emblematic places, highlighting the 
beauty and denouncing the evils of the city. Through these 
posts, cycling is constituted as a tool that enables to re-
veal facets of the city that are almost never displayed, 
providing the critical appropriation of these locations and 
information about them by the population, the extent to 
which the images are exposed to wider society through the 
website. In this case, it is clearly expected that individual 
actions contribute to the repository of collective memory, 
and, in turn, that repository of collective memory serves 
to prime basis for other individual memories.

6. Posts that highlight the dimension of the movement at lo-
cal, national and international levels.

Dan: Join the Critical Mass / Bicicletada of January! 
Over 400 people have already confirmed. Get your bike 
(or any human-powered vehicle) and come to fight for a 
more humane city! (...) The "mass" is everyone, includ-
ing you! Unlike many cycling "pedal" groups, a repre-
sentative part of the people who participate in Massa 
Crítica /Bicicletada share the idea that we should take 
to the streets, using human-powered vehicles, fighting 
for respect, space, justice etc., since there is a pre-
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dominating ideology that cities, especially the roads, 
were made for motorized modals. In this sense, Critical 
Mass/ Bicicletada is a mix of protest, celebration and 
occupation, which takes place—anarchically—on the 
last Friday of each month.

Similarly, the exposure of remote images of the city contrib-
utes to potentiating it’s collective memory, registering the 
link of the group with national and international movements  
with similar objectives (in this case, the link with the Critical 
Mass movement) is also strategic as a inclusion of elements 
to this collective memory.

DISCUSSING THE SUBjECT

From the examination of selected posts that analyze the con-
cept of the cycling movement, we observed more clearly: the 
amount of individual enjoyment among participants, their 
collective embeddedness at local level (political, vindicating) 
and also its connection with international movements with 
similar ideologies. This incursion has enabled us to discuss 
the process by which a common interest arises through the 
collective practice of cycling: the possibility of enjoying new 
locations of the city that were previously inaccessible, or with 
which we had no experience; the feeling that it is possible to 
act and intervene in the patterns of the urban environment; 
and the playful dimension, among others.

From the collected data, we can also infer that the context 
of cycling contributes to the production of a responsible per-
ception of the city. This process is made possible both by the 
sharing of relationships promoted in the context of cycling 
events, as by the very capability of the mediation artifacts 
involved, especially the bicycle. The bicycle integrates the 
city’s representations because of its relational dimension 
that sets in motion the prerogative of contributing to soci-
ety’s experiences. Its emblematic role of mobilizer sign in the 
social process follows this prerogative (Gell, 2011).

Much of the content available on posts refers to the claims 
of the conditions that allow cyclists, especially the bike lane 
users, the feeling of relative freedom to enjoy the city. We can 
say, following the suggestion of Halbwachs (1990) that the 
construction of emotional ties and the construction of a col-
lective memory of urban space among this group are made 
possible through the emotional experiences of sharing rela-
tions in this context.

We note that there is a feedback between the fun sense of the 
enjoyment of cycling, the local political movement, claiming 
their own space for this practice, and also a larger political 
movement with international roots, motivated by a search for 
health, leisure, urban mobility, all associated with the pos-
sibility of getting to and from the city.

These aspects are highlighted in some dialogues, involving 
discussion about the political dimension of the Critical Mass 
group, in a continuous process of provocation and irony, on 
the one hand, and mediation and rationality, on the other.

George: Could someone explain to me what a “pedal” 
group is? I saw some comments here, but I not under-
stand. It is a bus that takes people to a destination, and 
from there people go to their own way, to their own cho-
sen places? 

Harry: Bicicletada Group means cicloactivism; and 
pedal groups are ciclocapitalism. They differ in their 
purposes and ideals. 

Susan: Ready:  spoke the voice of political liberalism! 
Indeed, lack of focus. When you buy your bike, it is al-
ready ciclocapitalism, isn’t? Unless you stole a bike... 

George: … but Susan, I think he (Harry) compares some-
one who buys a bike because of his work and someone 
who buys the bike to ride. I think this concept doesn’t 
help because it is very strong.  I prefer ciclobussiness 
rather than ciclocapitalisms.

Analyzing the conceptualizations of cicloativism, ciclocapi-
talism and ciclobussiness for these informants, it is possible 
to realize, as suggested by Halbwachs, the importance of in-
dividual memories, or of the various meanings attributed to 
cycling by these people, in the construction of a collective 
image for the urban space. These constructions would also fit 
into Halbwachs’ concept of collective memory. 

Some posts, in turn, try to refine the meaning of the bicycle, 
drawing attention, beyond the political dimension and the 
appropriation of the city, also to the recreational experience 
and familiarity involved with the use of this artifact:

Amy: Pedal group: is a group in which people with the 
same intention gather to ride. They can be contrary to 
what many want, but they do what each one wants. We 
are not obligated to protest about anything! And con-
trary to what many think, THEY HELP TO SPREAD WHAT 
A BIKE IS: A MEANS TO IMPROVE HEALTH, DO SPORT AND 
ENJOY LEISURE. And EVERY ONE GOES THEIR YOUR OWN 
WAY! I think pedal groups are cool, because they are or-
ganized and fun. Moreover, they teach beginners how to 
pedal and people how to behave in traffic. Nobody gets 
to ride to get hit. We live in Brazil and not in Holland! 
What is this? This idea of car bureaucracy or whatever 
they call it is in totally disagreement ... Do you want to 
change Brazil? Start with yourself, encourage someone 
to ride, teach him a pleasant way to respect the cyclists. 
THAT'S WHAT THEY TEACH. See the APS, a wonderful 
group! It brings together people of all ages, people who 
have a car and who respect cyclists. To oppose the real-
ity is a waste of time. Violence begets violence and that 
is what we have. I am in favor of kindness.

It is worth highlighting the above speaker’s description, when 
he points out that pedal groups, although they have no major 
political claims, are "organized and fun", and contribute to 
the affective experience of cycling itself, in the construction 
of social meanings.

Other speakers point out that, apart from the idiosyncrasies 
that affect the relationships among participants (individu-
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ally), generating difficulties by different ideologies, there is a 
converging motivation, synthesized in the interest of improv-
ing the urban space:

Ted: There is so much to discuss, I think we should be 
more united and fight for the same cause, which is in fa-
vor of making improvements in the city for more spaces 
for bikes!

FINAL CONSIDERATIONS

To understand the constructed memory of the Bicicletada Re-
cife group on Facebook, it was necessary to seek a phenom-
enological point of view that makes it possible to approach 
the city as an artifact that provides the context for this con-
struction.

The posts of the Bicicletada Recife group contribute to the 
empirical glimpse of what would be, following Halbwachs 
perspective, a process through which a group of individuals 
who, in the dynamics of their narratives (descriptions and 
conflicts), reproduce a macro-collective memory of inter-
national scope about the use and meaning of the bike. This 
memory is permeated by the defense of sustainable and hu-
mane cities, issues related to urban mobility, urban rights 
and everyday practices of leisure and health. The bike arti-
fact integrates this phenomenon as an emblematic artifact 
that embodies, or integrates, the desire for action of those 
involved.

As the initial step of a broader research project, we believe 
that the work displayed in this article needs improvements 
and insights. The issue of collecting and processing the data 
is still a challenge, though we intend to continue to invest in 
methodological netnography models. 

We assumed that the recovery of the memories related to ex-
periences and emotions in cycling would help to reveal the 
meanings that the members of the Bicicletada Recife group 
attach to the bike and its use. Taking into consideration the 
methodological user-centered-design proposal aims, we can 
realize, pragmatically, that the approach of the collective 
memory may provide support for the design and redesign of 
some products, systems and services related to cycling. For 
this, we intend to consider the relationship of memory build-
ing with the construction of the meanings we attribute to ar-
tifacts, even if we do not use them directly.
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INTRODUCTION

Social Protection Systems (SPS) are a set of guarantees pro-
vided by governments in order to make a positive difference 
to the lives of citizens. According to the International Labour 
Organization (ILO, 2012, 5), these guarantees are: i) access 
to essential health care; ii) basic income security, access to 
nutrition, education and care for children, iii) basic income 
security for citizens of active age who are unable to earn suf-
ficient income (e.g. in case of sickness, unemployment, ma-
ternity and disability) and, iv) basic income security for the 
elderly (e.g. pensions). These guarantees “are an economic 
and social necessity for development and progress, and an 
important tool to prevent and reduce poverty, inequality and 
social exclusion and insecurity” (ILO, 2012, 31). 

‘Financial and fiscal sustainability’ is one of the essential 
principles on which SPS rely to prevent and reduce poverty, 

inequality, social exclusion and insecurity. This principle bal-
ances short- and long-term benefits with the cost of the Sys-
tem (ILO, 2012, 17).

In Colombia, the ‘financial and fiscal sustainability’ principle 
is undermined by the existence of high levels of evasion of 
the contributions that finance the SPS. Employers, employ-
ees and the self-employed are obliged to contribute to the 
System. However, a considerable number of people do not 
fully comply with their obligations. According to the UGPP 
(Unidad de Gestión Pensional y Parafiscales), the Colombian 
government agency responsible for promoting social security 
and payroll tax compliance, contributors evaded 26.8% of 
their obligations in 2012 (UGPP, 2013, 1). This percentage cor-
responds to approximately USD 7.3 billion per year. Such eva-
sion levels have important social impacts such as economic 
insecurity, social exclusion and an unhealthy and unproduc-
tive workforce (ILO, 2012, 17). 

ABSTRACT

This paper presents an Effective Communications Strategy implemented by an agency of the 
Colombian Government that was based on the integration of insights from evidence-based 
policy design, design thinking, behavioral economics and plain language techniques. Effective 
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scribe how we integrated insights from different disciplines in order to design and implement 
an Effective Communications Strategy. We then show how we applied this integration into 
mass-mail letters and e-mails sent to employees in order to encourage them to act as first line 
auditors of their employers and to enforce their rights. As we advanced in the design thinking 
process the percentage of employees who opened and read the letters increased from 17 to 
94%. This was a significant result, achieved before it was decided to implement the strategy 
on a larger scale. The paper represents an attempt to contribute to the way governments can 
design and implement effective communications by integrating and applying knowledge from 
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The UGPP has been working to design and implement inno-
vative strategies intended to reduce evasion and, therefore, 
guarantee financial and fiscal sustainability of an SPS that 
makes a difference in people’s lives. Audits (the traditional 
way to enforce compliance) are not feasible if they are the 
only strategy implemented by a government. Due to the finite 
nature of resources, the UGPP could never reach all evaders 
by using audits, because they are expensive, and the number 
of evaders is high. Also, if audits are not implemented jointly 
with other strategies that aim to gain the trust of contributors 
and generate the perception that government is an ally that 
defends citizens’ rights, they might encourage more evasion 
instead of reducing it (Swedish Tax Agency, 2005).

This paper aims to describe one such innovative strategy, 
which we call Effective Communications. As advisors to the  
UGPP in the design and implementation of this strategy, we 
integrated insights from evidence-based policy design, de-
sign thinking, behavioral economics and plain language tech-
niques. The paper describes the integration process of these 
insights, and their expected effects on citizens’ behavior. 

We also present a specific application of this strategy, which 
consisted of 615,000 e-mails and letters sent to employees. 
In these communications the  UGPP i) informed employees 
about the payments made by their employers on their behalf; 
ii) encouraged them to compare those payments with the de-
ductions made  by their employers from their salaries; and, 
iii) gave them instructions on how to act if there were discrep-
ancies between these deductions and their employer contri-
butions (if deductions were higher than payments this might 
mean that the employer was retaining a fraction of the sal-
ary they should have been contributing to the system). Before 
sending the letter en masse to 615,000 employees, we de-
veloped various prototypes, which evolved as we integrated 
knowledge drawn from design thinking and other approaches. 
With the first prototype we encouraged only 17% of employ-
ees to open and read the letters, whilst in the last version 94% 
of employees did so. This was an important result, achieved 
before deciding to carry out the mass mail-out. 

The research presented in this paper is intended to contribute 
to the ways in which governments can formulate and imple-
ment strategies that effectively influence behavior. Although 
this is not necessarily a trend in developed countries, in de-
veloping countries such as Colombia, governments usually 
rely on ‘traditional’ knowledge (e.g. law, economics, etc.) to 
design and implement policies, generally turning to regula-
tory proposals in order to promote compliance. Governments 
can integrate design and other non-traditional approaches at 
any stage during the public development process, in order to 
produce effective strategies.

In particular, this work is a contribution to the way govern-
ments communicate with their citizens. In the case of the 
UGPP, this strategy is the first step in a new direction towards 
improving communication with contributors. It acknowledg-
es the importance of using trans-disciplinary knowledge; it 
recalls the usefulness of testing policies on a small scale be-
fore applying them on a larger scale; it recognizes the power 

of prototyping; and it uses plain language in order to com-
municate with citizens in a simple and transparent manner, 
without punitive intention. It is a new direction that requires 
governments to “write with care”.

THE CHALLENGE: PROMOTING SOCIAL 
PROTECTION CONTRIBUTIONS COMPLIANCE 
THROUGH EFFECTIVE COMMUNICATIONS 

Evasion is measured as the difference between potential 
contributions and actual contributions made to the SPS. In 
2012 the UGPP estimated evasion of SPS contributions for the 
first time in Colombian history. This estimate was made on 
the basis of information from 60,000 individuals that were 
statistically representative of the population obliged to con-
tribute to the SPS. The estimate indicated that in 2012 eva-
sion amounted to 26.8%, corresponding to USD 7.3 billion. Of 
those USD 7.3 billion, USD 4.28 billion represented evasion in 
the pension system (59% of total evasion), and USD 2.61 bil-
lion evasion in the health care system (36% of total evasion) 
(the UGPP, 2013, 1-2).

The estimate also indicated that there were many people 
evading small amounts of money. Most individuals evaded 
on average between USD 25 and USD 75 per month. Conse-
quently, traditional strategies such as desk audits and regu-
latory initiatives were not cost-effective, because they were 
very expensive compared to the potential resources that they 
might help recover. In response, we proposed alternative, 
cost-effective, strategies that might change people’s behav-
ior. Particularly, we came up with the Effective Communica-
tions Strategy that we present in this paper. 

The purpose of this communication strategy was i) to mo-
tivate people to pay attention to what the UGPP had to say 
to them, ii) to provide information that mattered to people, 
and iii) to give clear instructions to people about how to start 
complying with their SPS obligations. 

To accomplish that purpose we integrated tools from plain 
language techniques, behavioral economics, evidence-based 
policymaking and design thinking. Plain language was nec-
essary to design a message according to the reader’s point 
of view. Behavioral economics promoted a change in the be-
havior of readers, encouraging them to verify that the con-
tributions made by their employers were filed accurately. 
Evidence-based policy provided the tools necessary for the 
design of the prototypes that would produce the scientific 
evidence necessary to validate the initiative. Design thinking 
was central to the iterative learning process developed with 
the use of prototypes and the human centered approach that 
allowed the team to assume the reader’s position.

The communication channel
Along with staff from the UGPP we decided that the best way 
to communicate with people in order to influence their be-
havior and thus promote compliance, was by sending them 
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e-mails and/or letters. The UGPP needed to provide confiden-
tial information to each individual, so massive generic com-
munications (e.g. advertisements) were not useful. Also, the 
UGPP had access to individuals’ home and e-mail addresses, 
which facilitated the use of letters and e-mail. Finally, e-mails 
and letters were also more cost-effective than desk audits 
and the UGPP had experience in their use. 

Letters and e-mails were also an alternative to traditional 
regulation, which is usually supported by the publication of 
laws or other legal documents. The Organization for Coop-
eration and Development (OECD) an intergovernmental orga-
nization that gathers best practices in public policy around 
the world, has stated that e-mails and/or letters are a useful 
alternative to regulation when governments seek to change 
behavior “through the provision of greater information or 
changing the distribution of information. That is, [advancing] 
information which may be available to some businesses and 
consumers and not to others… The objective may be to pro-
vide information that is either too difficult for consumers to 
collect themselves or would be too costly to gather” (OECD, 
2012, 51).

The use of multiple tools for designing and testing 
communications
Besides selecting the communication channel, we also had to 
be able to communicate a message effectively. It is well docu-
mented that governments have difficulty in communicating in 
a simple and easily understood manner (Federal Plain Lan-
guage Guidelines, 2011). We used plain language techniques 
and insights from behavioral economics to overcome this dif-
ficulty and to induce people to act according to the purpose 
of the messages. 

Plain language (Sunstein, 2011, 1) encourages greater trans-
parency and accountability on the part of governments urging 
them to communicate using clear and concise messages writ-
ten with the reader in mind (Plain English Campaign). Imple-
menting plain language in government communications can 
“improve public understanding, save money and increase 
efficiency, reduce the need for the public to seek clarifica-
tion from agency staff, improve public understanding of 
agency requirements, reduce resources spent on enforce-
ment and reduce the number of errors that are made and 
thus the amount of time and effort that the agency and the 
public need to devote to correcting errors” (Sunstein, 2011, 
2). According to the Australian Government, the principles of 
plain language are: i) choose the straightforward option, ii) 
keep sentences short, iii) use an active voice, iv) use you and 
we, v) give instructions directly, vi) choose words appropriate 
for the readers, vii) avoid nominalizations, and viii) use lists 
(Government of South Australia). 

For example, the Internal Revenue Service (the US tax agency) 
has started to transform its communications using plain lan-
guage techniques. The director of the IRS identified the need 
to transform the organization’s communications when she 
received a letter about her tax return and had to read it five 

times before she understood what it was saying (Center for 
American Progress, 2011). The project’s results were the rede-
sign of “85 of the most commonly sent letters, accounting for 
50 percent of the correspondence volume. New notices were 
based on nine prototypes, each of which had been tested for 
user-friendliness by a sample of 400 representative taxpay-
ers” (Center for American Progress, 2011).

Behavioral economics insights are useful for evaluating em-
pirically how people react to different messages, which may 
vary in form and content, and for understanding the way 
people react to those messages. For example, the Behavioral 
Insights Team (BIT) in the United Kingdom has carried out 
several experiments within the process of designing effective 
communications to reduce fraud, error and debt, based on 
seven lessons from behavioral economics. These lessons are: 
1) make it easy (e.g. produce easy to follow instructions), 2) 
highlight key messages, 3) use personal language, 4) prompt 
honesty and key moments, 5) tell people what others are do-
ing, 6) reward desired behavior, and 7) highlight the risk and 
impact of dishonesty (Behavioral Insights Team, 2012, 4). One 
particular experiment conducted by the BIT was related to 
the use of color in letters. In this experiment the BIT showed 
how highlighting a section of the message with bright red or 
blue makes it more likely to be believed than using green or 
yellow (Behavioral Insights Team, 2012, 10). The experiments 
conducted by the BIT also concluded that people commonly 
focus on information given at the beginning of letters.

We decided to test the impact of the initiative and make the 
corresponding adjustments using one of the central tools of 
evidence-based policy and design thinking: prototyping. Pro-
totypes allow governments to test, evaluate and adjust initia-
tives before they are implemented on a larger scale (Nesta, 
2011). Prototyping in government i) provides an opportunity 
to test new ideas without the pressure of obtaining immedi-
ate positive results, ii) facilitates the participation of a wide 
range of actors that are interested in the testing occurring; iii) 
allows experimentation over short time periods and, iv) en-
ables an iterative learning environment (Nesta & ThinkPublic, 
4). Prototyping is also useful to test the cost-effectiveness of 
a policy in terms of fulfilling its objectives and it shows oth-
ers how to implement a successful public policy (Ettelt et al., 
2013).

Besides prototypes, we used three additional elements of de-
sign thinking: i) designing within the practical constraints of 
sending a large number of communications, ii) creating an 
interdisciplinary team, and iii) implementing a human cen-
tered perspective with input from readers. For the first ele-
ment, we identified the feasibility, viability and desirability of 
the initiative, taking into account the approach developed by 
the design consultancy IDEO that “the first stage of the de-
sign process is often about discovering which constraints are 
important and establishing a framework for evaluating them” 
(Brown, 2009). For the second element, we formed an inter-
disciplinary team of lawyers, engineers, economists, archi-
tects and designers to create collective ownership of ideas. 
For the third element, we used a human-centered approach 
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to increase the likelihood of developing a breakthrough idea 
from the standpoint of the reader (Brown, 2009).  To do this, 
we monitored readers’ responses to every prototype through 
surveys. We also incorporated design thinking in the iterative 
use of prototyping. We validated the strategy through two 
prototypes that allowed us to “avoid costly mistakes such 
as becoming too complex too early and sticking with a weak 
idea for too long” (Brown, 2009).

THE APPLICATION: ONE PAGE LETTER

All the elements described in the last section were integrated 
and applied to the design of a letter that effectively alerted 
employees about the payments that their employers made to 
the SPS on their behalf. We needed to empower the employ-
ees through letters and e-mails so they could act as auditors 
of their employers. Our goal was to expose the behavior of 
dishonest employers by reducing the information asymme-
tries that existed between employers and employees regard-
ing the accurate payment of the social security contributions, 
so that they could enforce their rights.

In the e-mails or physical letters sent to the homes of em-
ployees, we provided information about the taxable income 
declared by the employer on behalf of the employee. The 
communication also gave information about the total amount 
of contributions made by the employer to the pension and 
healthcare systems and the deductions that the employer 
should have made in order to contribute the correct amount. 
Through these communications the UGPP invited employees 
to contrast the information they received with the payroll 
vouchers that their employers gave them and to follow sev-
eral steps if there was a difference. 

To test the effectiveness of the communication we devel-
oped one field experiment using two prototypes. We sent 
over 1,492 letters in the experimentation phase and 615,000 
letters during the large-scale implementation phase (mass 
mail-out).

The process was divided into three phases: i) experiment 
planning, ii) experiment implementation including two small-
scale prototypes and iii) mass mail-outs of the letter and e-
mails to 615,000 employees. 

Phase 1: Planning the Experiment 
The experiment-planning phase consisted of i) the identifica-
tion of the profiles of the employees to whom the communi-
cation (by letter and e-mail) would be sent and ii) the first 
draft of the communication.

Identification of the profiles 

The selection of the people who would receive the commu-
nication was based on the identification of employers who 
might pay less than they were obliged to (inaccurate contri-
butions). Ideally we should have identified those who were 

also hiding information from their employees, but this was 
not possible to determine because only employers have ac-
cess to this information. 

To identify employers who potentially provide incorrect in-
formation the team worked with the same data used in the 
2012 estimate of evasion.  We carried out a statistical anal-
ysis to understand the factors that increase the probability 
of being an employee whose employer is making inaccurate 
contributions. Through this analysis we found that there is a 
45% probability or higher that inaccurate contributions will 
have been made if employees: i) earned USD 750 or more on a 
monthly basis; ii) worked in real estate activities, in organiza-
tions which provide health services or in the retail trade; iii) 
worked in firms with 10 or more employees and, iv) did not 
live in the Atlantic (Caribbean) Region. So, the communica-
tions were targeted at employees with these characteristics

One additional condition was considered in the particular case 
of the e-mails: employees had to be 40 years old or younger. 
This was based on the findings of five different studies by the 
Colombian Ministry of Information Technologies and Communi-
cations regarding the relationship between citizen demograph-
ics and e-mail use (Coneus, K. Y Schleife, K., 2010; MinTic, 
2010; MinTic et al., 2010; MinTic et al., 2012; DANE, 2013). 

First Draft: Content proposal

The first draft of the communication was designed using ele-
ments of plain language and the results of investigations by 
the BIT. For example, we wrote the communication in the first 
person in order to generate empathy with the employee. We 
also included easy-to-follow instructions on how to verify the 
taxable income reported by employers.

The communication was intended to persuade employees to 
check if the Taxable Income specified in the letter was the 
same as that reported on the payroll vouchers they received 
from their employers (see Figure 1). 

We then reviewed this communication and identified a num-
ber of difficulties: i) it did not explain which document the 
recipient should compare the information to, ii) the informa-
tion was difficult to understand because it attached the entire 
contributions report, iii) the letter did not differentiate total 
Taxable Income from the deductions from the employee’s 
wage (information that is easy to access since it is included 
on the payroll voucher) and iv) the communication had no 
layout design.

Taking these aspects into account the content was adapted 
(see Figures 2 and 3). The amended communication did not in-
clude the entire contributions report and only specified the rel-
evant information we wanted to validate: Taxable Income, total 
contributions made by the employer to the pension and health-
care systems, and the deduction that the employer should have 
made according to the reported taxable income and the contri-
butions made to pensions and healthcare systems. 

Now that we knew that the language was easy to understand 
the prototype was ready to be sent to the first 493 employees. 
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Figure 1. First Draft 
 

Phase 2: Experiment implementation and prototypes 
It was decided to implement the project using an experimen-
tal phase, because we wanted to engage in an iterative learn-
ing process. We varied the content and layouts and adapted 
the communication based on the feedback received from em-
ployees. 

The experimentation phase was a safe context in which to 
implement a design-driven approach as part of a government 
initiative. 

The first prototype

The pilot consisted of the physical mailing of the first proto-
type of the letter to 493 employees, selected using the crite-
ria chosen during the planning phase. To validate the impact 
of the pilot we prepared a survey, in which we asked employ-
ees if they had: i) read the letter, ii) understood the message 
and, iii) followed the instructions. 

The UGPP selected 50 employees randomly to participate in 
the survey. Of those 50 employees that were selected, only 
12 responded, of whom only two said that they opened the 
letter/read the e-mail. This translates into an effectiveness of 
only 17% in persuading people to read the letter. 

This finding made us realize that we needed to rethink the 
prototype. If we wanted the message to reach our target, we 
needed to appeal to people’s emotions in orden to attract 
their attention and ensure they opened the letter. 

Figure 2. First Prototype (front)
 

Figure 3. First Prototype (back)
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The redesign

During the development of the design process we realized we 
needed a change our perspective, so we decided to imple-
ment an inter-disciplinary approach championed by design 
thinking. We added a practising architect and a graphic de-
signer to our team of economists, engineers and lawyers. 

We started the redesign by formulating fundamental ques-
tions about the concept of the letter: What is a letter? Why do 
people read letters? How could we get people to read our let-
ter? How could we generate curiosity and make it attractive 
to readers? Who were our readers? Why should they read the 
message? What is the problem? What should our readers do 
to solve the problem? How might they do this? When should 
they do it? Why is the issue important?

The first insight came from the definition of a letter. A letter is 
a communication that one person sends to another to com-
municate a message. We learned that we needed to highlight 
the name of the employee we were directing the letter to, and 
identity of the sender using the UGPP logo. We did not know 
if the logo would have an effect, since only 0.1% of the popu-
lation in Colombia had heard of the UGPP, so we decided to 
include the logo of the Ministry of Finance and Public Credit 
too. We were not going to follow the standard of an official 
communication from a government agency, but we needed 
to be careful differentiating the letter from an advertisement.

The second insight came from understanding the differences 
between an open letter and a closed communication. Each 
of these has different objectives and we needed to prioritize 
and classify the information accordingly. The outside of the 
letter needed to generate curiosity and tell the person why 
the communication was important to them, and the inside 
should contain the confidential information, instructions and 
also motivate the employee to follow them.

The third insight came from understanding the deep struc-
ture of the content, allowing us to simplify and divide it into 
different sections. We decided the communication was go-
ing to be sent with a “z” fold as a self-enveloped letter. This 
meant that the content had to be divided into six sections.

A priority in the redesign of the letter was to understand the 
needs and desires of the people who were going to receive 
it. The main elements that were changed to achieve a higher 
impact were i) the content, colors and style of the cover and 
back of the letter, ii) the new layout of the content including 
elements from infographics, and iii) simpler text and instruc-
tions (see Figure 4).

The cover of the letter was designed to consist of a question 
in bold white letters on a red background. We insisted on the 
importance that the cover should be red to increase the like-
lihood of attracting attention. The question “(Name of the 
employee), do you know if (name of the company), paid your 
social security accurately?” was an instrument to generate 
curiosity, talking directly to the employee. The back of the let-
ter addressed why it was important, informing the employee 
of the 3 main risks if their employer was not paying correctly. 
With all these elements we intended to persuade people to 
open the letter rather than consider it junk mail (see Figure 5). 

The extensive paragraphs were transformed into smaller sec-
tions with infographics that easily communicated the message. 
This allowed us to guide the recipient rapidly through the sec-
tions in which the most important information was displayed. 

The text was simplified and titles were added to each sec-
tion in the form of questions to enforce the active voice of the 
UGPP. The instructions were enumerated and included easy-
to-follow steps. This structure was designed to motivate the 
employees to follow the steps and verify if their employers 
had paid the correct contributions. The contact information 
of the UGPP was highlighted to make it easier to respond to 
additional questions. Particular fonts - family and size - were 
chosen to give hierarchy to the messages. 

The communications included information on the deductions 
the employer should have made, the total contributions to 
the healthcare and pension systems, and the Taxable Income 
reported by the employer for a specific month. This informa-
tion was confidential and was placed in the sections of the 
letter that were only visible when it was opened. The letter 
also highlighted the benefits of making accurate contribu-
tions (see Figures 6 and 7).

Figure 4. Redesign draft Figure 5. Outside of the letter
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Second Prototype

The second prototype was sent to 999 employees. It was sent 
in black and white because we had budget restrictions that 
meant we could not hire a third party capable of color print-
ing in time to meet the mailing deadline. 

This prototype was validated in a different way. Among the 
999 employees, the team knew 15 recipients personally. They 
had different backgrounds and they did not know in advance 
that they were going to receive the communication. This al-
lowed us to document their reactions in more detail. The 
trade-off this implied was that these 15 employees were not 
randomly chosen (compared to the employees selected for 
testing the first prototype), but we needed more detailed 
feedback regarding the communications and decided to pro-
ceed with this option. 

Based on the answers given by the 15 employees, we con-
cluded that this second prototype improved effectiveness: 
people opened and read the letter. Of the 15 employees, 14 
opened the letter. This corresponds to 94% effectiveness, 
which is almost 6 times the effectiveness of the original pro-
totype, though we should be careful with this comparison for 
the reasons explained in the last paragraph. Despite the suc-
cess of this prototype, all of our 15 acquaintances agreed that 
the letters would have had greater impact if they had been 
printed in color.  

Figure 6. Second Prototype B&W (front)  Figure 7. Second Prototype B&W (back)

Figure 8. Second Prototype (front)
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Phase 3: Mass mail-out
Once the team had validated the initiative using the two proto-
types, the director of the UGPP had enough evidence to make 
the decision to carry out a mass mail-out of the final version 
of the letter. The process of sending the communication was 
divided into two phases: i) modifying the document according 
to the parameters and formats required by the supplier and ii) 
adapting and planning the e-mail version of the communica-
tion. The UGPP sent 615,000 letters, which incorporated all 
the lessons learned during the experimental phases. 

CONCLUSIONS

The mass mail-out of 615,000 letters to different employees 
in Colombia was the first large-scale application of the Effec-
tive Communications Strategy. For the UGPP, this was a first 
attempt to understand employees’ attitudes towards govern-
ment communications, inform them about their rights within 
the SPS and encourage them to act as first line auditors of 
their employers. It was the first step in the process of “writ-
ing with care”. 

This first mass mail-out took into account the learning from 
the experimental phases, carried out on a small scale. In 
particular, it included the elements that had been designed 
to persuade people to open and read a letter. The results of 
the experimental phases were straightforward regarding the 
power of integrating different approaches, in particular de-

sign thinking. With the first prototype only 17% of employees 
to open and read the letter, while with the second prototype, 
which included more design-thinking elements, the percent-
age increased to 94%. 

A final step for reviewing the social impact of the letters sent 
by the UGPP would be to evidence changes in the compliance 
of contributions of employers whose employees had received 
a letter. A first step of the mass-mail project was to make the 
letter attractive in order to increase the likelihood it would be 
opened and read. Next, we will need to evaluate if there has 
been a measureable social change in terms of higher compli-
ance. Since the letters were sent out in mid-December 2013, 
we still have some time to observe the reactions of employ-
ees and their employers. In some cases we expect nothing 
to happen, while in others we would expect a reduction in 
non-compliance. The measurement of the impact was due to 
be carried out by the UGPP during the first semester of 2014.

The UGPP, or any other government agency, can apply the Ef-
fective Communications Strategy to different types of com-
munications. Once public agencies have learnt to integrate 
insights from many disciplines, as the UGPP did, (using-evi-
dence based public design, design thinking, plain language 
techniques, etc.), they will be able to carry out any number of 
communications actions intended to change people’s behav-
ior. A list of challenges faced by government agencies would 
be a sufficient starting point for innovating in the way public 
sector communicates. 

Figure 9. Second Prototype (back) Figure 10. E-mail version
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INTRODUCTION

In the City of Cali there are numerous creative collectives, 
most of which are community-based and whose activities 
focus on alternative means of communication. These collec-
tives have developed different and interesting ways of com-
bating social problems in the environments where they oper-
ate. Their work is primarily voluntary and is not motivated by 
profit. Nevertheless, some have managed to stay active for 
over 12 years. The principal motivation of this study was to 
understand how these collectives have managed to ensure 
sustainability against all economic odds. 

Globalization tends to standardize cultural differences, poli-
tics and ideologies (Gumucio, 2003). Alternative means of 
communication, which emerge from the primary unit of cul-
tural development, represent a clear line of defense against 
this standardization. Furthermore, these collectives tend 
to reject traditional economic models (Aguilera, 2011); they 
should therefore be supported. That being said, this support 
does not need to be strictly monetary, as their need for re-
sources goes beyond the merely financial.

A theoretical review, and interviews conducted with the Col-
lectives themselves determined that collaboration is a key 

factor in their day-to-day existence. As such, this research 
was carried out in the hope of helping this collaboration  
grow and encouraging more people to become involved in an 
organized manner so as to develop a platform that would fa-
vor favour the sustainability of their organizations. 

Theoretical Research
The theoretical basis of this research is four-fold, focusing on 
Creative Communities, Collaborative Services, Social Innova-
tion and Alternative Economic Models. The following section 
explains the importance of these concepts to the research.

Creative Communities
Meroni (2007, quoted in Manzini, 2008), says the following 
about Creative Communities: 

“They’re groups of people that cooperatively invent and 
manage better innovative solutions for new ways of liv-
ing. This is done by recombining what already exists, 
without expecting a general change in the current system 
(economy, institutions and great infrastructures)”

That being said, it is important to note that Creative Commu-
nities are more than just groups of people that invent things. 
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They are living organisms that thrive on creativity and on the 
desire to face up to the social issues that surround them. 
The solutions that they create are mostly driven by the com-
munity itself, and they are designed as explicit responses to 
problems that directly affect the community. 

Following this line of thinking, this research defines Creative 
Communities as groups of innovative people who generate 
solutions to specific problems, through collaborative work 
and the exchange of knowledge, both between members of 
the community itself and with other communities. 

Collaborative Services
A Collaborative Service seeks to create something, be it 
physical or just knowledge, through large-scale collaboration 
between differently-minded individuals. Examples of this are 
Wikipedia and Linux, which are both open source and commu-
nity driven (Tapscott, Williams, 2008). Collaborative Services 
usually tend to re-interpret technologies, which is basically, 
as Manzini (2008) states, the reshaping of existing services 
and technologies into something that derive their power 
from people and not from money. In this way, even though 
most technology tends to be market driven, it can usually be 
tweaked to serve other functions, such as collaboration. 

For this research, perhaps the most important concept con-
cerning Collaborative Services is the Enabling Platform - a 
kind of Collaborative Service that seeks to simplify the pro-
cess of collaboration and, as such, augment its visibility and 
the likelihood that an individual will want to take an active 
part in a collaborative process. Enabling Platforms need to 
be accessible in different ways, and not be too time consum-
ing, so that they are attractive to the community (Manzini, 
2008). 

Social Innovation
Social Innovation is a concept that seeks to exalt innova-
tions that occur in a social context. These innovations usually 
appear as answers to different conditions of exclusion and 
abandonment suffered by some communities.  

According to Howaldt and Schwarz (2010, quoted in Aguirre, 
2011, p. 56), a Social Innovation implies:

“A new configuration of social practices, in a specific 
context, promoted by certain actors with the main objec-
tive of satisfying specific needs and solving specific prob-
lems. An innovation is, then, social, when it is known and 
accepted throughout a community, without any intention 
of profit”

Mulgan et al. (2006) argue that “Social Innovations must 
seek to change the balance of power, this means giving more 
control and power over their own existence to those who are 
relatively unprotected, thus advancing in basic social and 
justice questions”

For this research, Social Innovation will be understood as a 
novel solution, not motivated by profit, which seeks to re-

solve a specific problem and reduce the social breach in a 
determined context. 

Alternative Economic Models
We live in a capitalistic world. As such, any kind of Alternative 
Economic Model must be different to capitalism. The impor-
tant thing here is to not get caught up in the idea that it must 
be in its essence anti-capitalist - it just needs to think some 
things though in a different manner. Collaborative Economies 
provide an example of this. 

The main asset in a Collaborative Economy is its members, 
who usually assume the role of collaborators. In many com-
munities, productive activities are voluntary and receive no 
monetary recompense. That said, this doesn’t mean that 
these activities are based on philanthropy. The members of 
these economies receive different benefits in exchange for 
their work. On the one hand, people who work in collabora-
tion with others mainly do so because they love it. Also, tak-
ing part in big projects like these brings with it experience, 
visibility and connections, alongside personal growth and 
new knowledge (Tapscott, Williams, 2008). 

Manzini (2008) says that one of the pre-existing conditions 
of these economies is that there must be a high degree of 
interdisciplinary connectivity between members of the com-
munity. This should be based on two key elements: knowl-
edge and collaboration. That being said, it doesn’t mean 
that knowledge markets are sites where ideas are exchanged 
through monetary transactions. They operate more like the 
Library of Alexandria, in which knowledge is built through the 
distribution and diffusion of existing knowledge. The product 
is knowledge, but it’s not sold: it is shared in order to develop 
new knowledge in mind.  

Taking into account the approach of the different authors 
referred to above, the possibility was raised of applying the 
skills of Interactive Media Design1 practitioners to find sus-
tainable alternatives for community cultural organizations in 
Cali. The brief involved designing an enabling technology plat-
form based on the principles of the collaborative economy. 

METHODOLOGY

Two methods were employed to carry out this project: the 
analysis of existing platforms and a focus group survey.

Analysis of existing platforms 
At this stage it was decided to work with six technology 
platforms that support the funding of mass economic and 
non-economic development projects. To evaluate these plat-

1 Interactive Media Design is a professional training program of 
the Icesi University in Cali, Colombia, which is especially inter-
ested in how design can exploit the potential of digital media 
from interaction design. http://www.icesi.edu.co/diseno_me-
dios_interactivos/ 
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forms, a matrix analysis using the following eight criteria was 
designed: Creating Community, Chance of support from the 
Community, Using media for dissemination and communica-
tion, Creation and manipulation of content, Type(s) of proj-
ects supported, Method of raising resources, Type of support 
provided by the platform and Returns made by projects to 
the community. The platforms analyzed were the following:  
Kickstarter2, TakingItGlobal3, The Young Foundation4, Kiva5, 
Donación6 y Ciudadanos Activos7.

Focus group survey 
Data collection involved qualitative research using a targeted 
survey to obtain relevant information from a range of com-
munity cultural organizations in Cali.

To code and analyze the surveys, a matrix analysis of the in-
formation obtained was carried out. The categories of analy-
sis were:

• Identification: external evaluation of the collective;

• Project: internal collective approach to the initiative;

• Collaboration: determining the willingness of the collec-
tive to collaborate with others;

• Network: relationships with other groups and / or institu-
tions;

• Financing: resources for achieving economic sustainability.

Five groups were surveyed, all of which are involved in cre-
ating alternative communication mechanisms in different ar-
eas. The following community organizations were analyzed: A 
Ritmo de Ladera, Cine pa’l Barrio, Satelite Sursystem, Femi-
nas Festivas y La Direkta.

Data analysis
The most relevant results obtained from the analysis of the 
collected data were the following:

Analysis of existing platforms 

• Grant-based platforms are always looking to establish 
engagement between recipients of funding and donors, 
creating small communities for each project.

• The most frequently-used media are the social networks 
Facebook and Twitter.

• Platforms with a stronger interest in creating a united 
community allow greater access to tools for creating and 
manipulating content.

Focus group survey

• The collectives surveyed seek to generate reflection in the 
communities where they operate, by providing informa-
tion on social problems.

• Lack of financial resources force the members of the dif-
ferent groups to meet their economic needs by other 
means, such as working in activities that are unrelated to 
the work of the collective.

• All groups surveyed make use of at least one social net-
working site as a tool for dissemination. They also use 
communication technologies as a means of making com-
plaints and demands.

• Collaboration is an important asset, used to exchange 
knowledge and capital used in the construction of joint 
projects.

• All groups use free distribution licenses for the projects 
they use.

• The main sources of finance are volunteering and partici-
pation in various funding calls.

Determinants of Design
From the results obtained in the analysis of existing platforms 
and the focus group survey, the following design determi-
nants for the development of the proposal were developed. 
The analysis determined that the most important aspects of 
the technology platform should:

• Enable collaboration and communication between groups 
and between them and the community.

• Permit users and communities to create and manipulate 
content.

• Allow groups to create projects, seeking the support of 
other groups and the community.

• Allow the creation of joint projects.

• Provide the ability to donate collective projects to the 
community.

Metaphor
Taking into account the theoretical works reviewed during 
the preparation of this paper and the interviews with differ-
ent collectives, the following things became clear: 

• Enabling platforms that seek to help the collectives are 
not motivated by money. 

• Collectives are willing to collaborate with others. 

• Most resources come from voluntary work and loans. 

• They are familiar with the internet and social networking, 
using them to promote their activities. 

Taking this analysis into account, it was a simple process to 
brainstorm practical and pragmatic proposals: to develop a 
web platform that emulates a social network and promotes 
collaboration between its members in the form of barter. 
With this concept, it was possible to encourage cooperation 
between groups through the internet, while taking money out 
of the equation.  

The main metaphor employed in this design proposition is 
barter. Not only does this encapsulate the whole concept of 
the platform, but it provides us with the principal method 

2 www.kickstarter.com
3 www.tigweb.org
4 www.youngfoundation.org
5 www.kiva.org
6 www.donaccion.org
7 www.ciudadanosactivos.com
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of interaction as well. Barter is not an activity that can be 
carried out mainly in the digital world. As such, it must be 
linked to something more material; these material elements 
are the second part of the metaphor, and consist of tradable 
elements. Three principal kinds of elements can be traded: 
Knowledge, Objects and Spaces. These categories are de-
rived from the most commonly identified need of the collec-
tives and reflect the areas on which they have collaborated 
most often in the past. 

Next, things must exist that these collectives need and that 
they are willing to trade. In this paper these are known as 
“Needs”, (in opposition to “Wants” so that the categories 
don’t reflect the marketplace) and “Haves”. These elements 
must be associated with something other than the user. As the 
platform is intended to help these collectives with their ac-
tivities, it made the most sense that users should be involved 
in concrete projects, which in turn would have “Needs” and 
“Haves”. In this way, the barter process initiates with a proj-
ect, and not just with a user, promoting the creation of such 
projects in order to use the platform’s capabilities fully. 

Finally, during interviews it was stated that a web platform 
that involves exchange usually brings up trust issues. As 
such, the platform should be able to provide users with an 
adequate way of deciding whether they can trust each other 
or not. With that in mind, trust is represented by two measur-
able variables, both community controlled, which are: 

• Commendations: users can be commended by other users. 

• Barter Reviews: both parties should review every aspect 
of the barter process once it has ended. This review con-
sists both of a numerical value and a text review, which 
are made public through a user’s profile to everybody in 
the community. 

The Digital Bartering Process
Once a user has created an account on the website, he/she 
needs to follow certain steps in order to engage in a success-
ful bartering process. This process is quite open and user-de-
fined, because that is how the collectives prefer it. The steps 
that a user has to follow for an effective bartering transaction 
are as follows: 

• Create some Haves: users must always have things they’re 
willing to exchange before they can ask for something 
they Need. Otherwise, the barter metaphor would be 
completely void. 

• Create a Project: the platform is project oriented. This 
means that everything should start, and end, with a proj-
ect. It is not intended to be a marketplace based on bar-
ter, so the creation of projects is an indispensable pro-
cess. This includes defining the Needs of the project, and 
adding the user’s Haves to it. 

• Find an adequate bartering partner: this includes defin-
ing if the other user is trustworthy or not, by means of 
the variables mentioned above (reviews and commenda-
tions). It also involves the existence of a positive combi-

nation of Needs and Haves between the two users, to en-
sure the process is mutually satisfactory. 

• Define the terms of the barter: both users have a chance 
to communicate with each other in order to define impor-
tant terms in the barter, such as timeframes, duration of 
the barter in the case of a lease, location of the other user 
and possible meeting places, etc. The adequate definition 
of these elements is almost mandatory if an effective bar-
ter is to take place. 

• Barter: the actual bartering process. This is usually done 
outside the digital world, so the platform exerts no con-
trol. 

• Finish the barter and review the process: both users must 
mark the bartering process as finished, and then proceed 
to review the other user. 

Users 
The platform has three types of users:

• Anonymous Users: these may browse and view content. 
Their role in the ecosystem of the platform is to support 
project visibility.

• Registered Users without projects: these have access to 
the entire platform. They can search, see and comment 
on content such as news and can propose trades if they 
have registered some “Haves" on the platform

• Registered Users with projects: as with the above users, 
these can also register “Needs” in the project. They form 
the engine room of the community, since the projects are 
the focus of the interactions between developers and the 
site of real collaboration.

Architecture
The information architecture designed for the project is pre-
sented in Figure 1.

Technical Development 
In the technical development of the platform the following tools 
were used and the following requirements taken into account: 

Software

• Netbeans, one of several available free and open environ-
ment that allows development in Java programming lan-
guage.

• JavaServer Faces (JSF) tool for creating user interfaces 
for web applications.

Customer requirements: 

• Modern Browser that allows the correct display of the 
platform (Chrome, Opera, Firefox, Safari, Internet Explor-
er 9 +) 

• HTML5

• Javascript

• CSS3
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Other requirements

• Hosting must be on a dedicated server that hosts the da-
tabase and application, with a minimum 6 GB of RAM, at 
least 500 GB of free memory, ports 3306, 8080, 8090, 
4848, 8091 and 8191, enabled Intel Xeon 5130@2.00GHz 
processor and remote access to the server

Usability Testing 
Methodology: Using printed wireframes to create a paper 
prototype, four users were asked to perform certain actions, 
using their finger as the mouse. The number of errors com-
mitted before the action was carried out was noted. Users 
were also interviewed about how they viewed the process.

User tests 

Methodology: During the process of development and pro-
gramming of the website, four iterations of user testing were 
performed, as a closed beta test with five users each. Tests 
focused on the overall usability of the site and the proper 
functioning of processes.

RESULTS

This research explored ways of increasing the sustainability 
of community cultural organizations in the city of Cali. We 
found that these organizations generally sustained their ac-
tivities by relying on volunteer work, sharing, and accessing  
finance from government and other sources. The groups ex-
pressed the need for free, self-managed tools to ensure har-
mony with their ideological stance and their organizational 
guidelines and practices. The proposal involved the design of 
a technology platform based on a collaborative economy that 

would promote the exchange of the spaces, objects, knowl-
edge and assets that sustain these organizations. Although 
the platform does not directly involve economic exchanges, 
these can be managed through the platform. One of the main 
assets of the platform is trust, which constitutes the real 
heart of barter. The platform was designed and developed 
using free software, so administration and management must 
be undertaken by members of the community. The platform 
is not intended to act as yet another social network, which is 
why social networking (Facebook and Twitter) functions are 
associated with it. 

Although the platform is in a functional Beta version, the 
groups have participated in the design, and it is expected 
that they will also take part in the use and consolidation of 
the platform as a tool that contributes to the sustainability of 
community cultural organizations in Cali.
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ABSTRACT

Research suggests that the act of making with one’s hands may be linked to emotional well-
being. Yet fashion businesses seeking to return production to the UK are struggling to recruit 
the necessary skilled manufacturing workers. Given the estimated cost of depression to the 
UK economy and the sustainability benefits of returning local production it seems that there is 
potential for massive social benefit could such a workforce be mobilized. This position paper 
proposes novel design challenges and research questions for further exploration. Application of 
design methods and critical or speculative design to these challenges could help to raise social 
awareness of garment manufacture and increase the emotional wellbeing of manufacturing 
workers, while maintaining rates of production which would make re-shoring (returning to on-
shore manufacturing in the UK) economically viable. 

KEYWORDS: making; depression; wellbeing; localism; social change. 

INTRODUCTION

After attending the 1964 World’s Fair, scientist and author 
Isaac Asimov made several predictions of society fifty years in 
the future in 2014. Most notably he stated:

…"mankind will suffer badly from the disease of boredom... 
This will have serious mental, emotional and sociological con-
sequences, and I dare say that psychiatry will be far and away 
the most important medical specialty in 2014. The lucky few who 
can be involved in creative work of any sort will be the true elite 
of mankind... 

Indeed, the most somber speculation I can make about A.D. 
2014 is that in a society of enforced leisure, the most glorious 
single word in the vocabulary will have become work!" (Asi-
mov, 1964)

While we may not recognise a world of ‘enforced leisure’ much 
of this quote rings true. In Westernised, knowledge-based, 
service economies the majority of occupations are now com-
puter mediated, with no tangible output from our labours. 
Asimov’s ‘disease of boredom’ may in fact be described as 
depression by modern psychiatry. In Westernised societies 
rates of depression are significantly higher than in subsistence 
and manufacturing based economies and it has been argued 
that the act of exertion to fulfill basic human needs, particu-
larly making with your hands, triggers the effort based reward 
mechanisms in the brain (Lambert, 2006).

This paper specifically focuses on the UK garment industry, 
which over the past three decades has off-shored most of it’s 
manufacturing to countries with lower labour costs, notably 
East Asia and Turkey. There has recently been growing interest 
in returning low volume, high value garment production to the 
UK, however due to the years of decline there is a significant 
skills and labour gap in highly trained machinists for garment 
production (CFE, 2009). This is particularly important for lux-
ury fashion, where quality craftsmanship and a ‘Made in the 
UK’ label are key to brand identity and the uniqueness of the 
business model (Frontier Economics, 2012).

LITERATURE AND DISCUSSION 

Garment Making and Wellbeing
In Art Therapy and Occupational Health, making textile-based 
craft items has been shown to provide emotional benefits, 
particularly in terms of grounding and coping mechanisms 
(Collier, 2011). Evidence also suggests that engagement with 
textile making in mid to late life may confer decreased risk of 
cognitive impairment due to aging (Schofield-Tomschin & Lit-
trell, 2001). Riley (2011) and other Researchers exploring Oc-
cupational Health and Art Therapy (Collier, 2011; Reynolds, 
2000; Riley, Corkhill & Morris 2013) draw conclusions based 
on the idea of the textile maker producing works which they 
have personally planned and executed, often more akin to 
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textile art than the manufacture of designed products. This 
presents researchers with an opportunity to explore differ-
ent populations and whether industrial garment making can 
confer similar benefits. Prior studies often focus exclusively 
on women who already engage in craft activities. Peruzza & 
Kinsella (2010) note that none of the papers in their literature 
review of creative arts and making practices in occupational 
therapy focused on men. Study participants were overwhelm-
ingly white, wealthy and generally middle aged or older. There-
fore, such studies fail to challenge traditional stereotypes and 
explore the wider therapeutic benefits of textile making activi-
ties to society as a whole. 

Asimov’s prediction of a creative elite can be recognized in 
2014, with the emergence of the ‘Creative Class’ (Florida, 
2002). However, Florida’s construction of the Creative Class 
still forms an elite removed from manufacture and whose 
value lies in ideas rather than execution. Such attitudes are 
seemingly endemic within westernized societies. Sadly, em-
ployed makers (as distinct from those engaging in making for 
leisure, studied by Collier, 2011, Reynolds, 2000, Riley 2011 
and Riley, Corkhill & Morris 2013) are not the working elite 
Asimov (1964) predicted, they are still undervalued and as 
such fewer and fewer people enter skilled manufacturing pro-
fessions. Skills are being lost the world over as more countries 
aspire to move away from a manufacturing based economy. 
This is evidently unsustainable, particularly with labour costs 
equalizing around the globe. While many initiatives are under-
way to return manufacturing to service and knowledge based 
economies, there are often insufficient remaining workers with 
experience in skilled or semi-skilled tasks combined with a re-
luctance to learn such skills due to the negative perception of 
manufacturing jobs.

The toll of depression on the UK economy cannot be ignored. 
The Kings Fund (2012) estimates the cost of depression to the 
National Health Service (NHS) to be £3 billion per year and ris-
ing. Future trends predict increased mental health problems 
due to increases in solitary and urban lifestyles and a lack of 
treatment capacity. 

If we are becoming depressed as we are not making (Collier, 
2011; Lambert, 2006), can this gap in the labour market be 
addressed while also providing therapeutic benefits and alle-
viating pressure on the overstrained NHS? If so, most likely a 
significant shift in attitudes will be required.

Here, the intervention of design thinking and processes can 
deliver the maximum benefit, helping to change both working 
conditions and perceptions.

Design for manufacturing awareness

A key task for designers is to raise the public’s awareness of 
the skilled makers who contribute to garment production. In a 
world of automated production, it is probable that the percep-
tion of garment manufacture is of a far less skilled and opera-
tor dependent process than it is in reality. Thus, for the makers 
concerned it becomes a more thankless, impersonal task.

To some degree, luxury and heritage fashion brands are al-
ready addressing this issue through their marketing as they 
attempt to differentiate themselves from mass-produced 
clothing. Luxury brand Gucci’s ‘Artisan Corner’ events (Gucci, 
2012) and a recent exhibition of the work of Hermes’ crafts-
people (Saatchi Gallery, 2013) both centralised the skilled 
makers employed by the brands and encouraged the pub-
lic to interact with them. Stutterheim raincoats, which are 
individually signed off by the seamstresses who make them 
(Stutterheim, 2013) are another example.

Can designers go further and create garments which can be 
made on a mass-produced scale yet highlight the human ele-
ment of their origins?

Design for makers’ benefit
Many of the standards adopted by UK garment manufactur-
ers are intended to maximise efficiency, allowing local produc-
tion to become more cost effective compared to offshoring. 
This often results in the tasks an employee undertakes be-
ing reduced to single, repetitive ‘production line’ processes. 
Research must explore whether such limited variety still af-
fords the maker any psychological benefit, or whether this will 
also afflict the maker with the ‘disease of boredom’. Jackson 
and Mullarkey (2000) attempt to investigate this through a 
comparison of the psychological benefits of ‘Lean’ produc-
tion teams using the Toyota Sewing System (a form of Quick 
Response Manufacturing or QRM) and traditional production 
line systems where bundles of work progress from operator to 
operator (the Progressive Bundle System or PBS). Despite dif-
ferences in work design and social context of the two systems, 
the wellbeing outcomes showed no significant difference be-
tween the two. Jackson & Mullarkey (2000) note however that 
in the factories studied, QRM was the more popular system 
and could be linked to lower staff turnover.

Despite these findings, UK garment manufacturers generally 
still use PBS for large-scale production due to lack of recent in-
vestment and business innovation; or single operator manufac-
ture of entire garments for small-scale, high-end production. 
However there is anecdotal evidence that a more group-based 
system is gradually being adopted. Hopefully, given the relat-
ed increase in task variety, responsibility for whole garment 
production and group control amongst manufacturing work-
ers, this may lead to increased emotional wellbeing.

Some Researchers have conversely proposed that repetitive 
motion may be beneficial for emotional wellbeing and depres-
sion (Jacobs, 1994; Riley, Corkhill & Morriss 2013). In Collier’s 
(2011) study, the two most highly ranked reasons for engaging 
in textile making were enjoyment of the rhythm and repetition 
(8th most popular) and enjoyment of the sensory experience, 
including the kinesthetic (3rd most popular).

If there is a significant difference in emotional response be-
tween PBS, QRM and whole garment production, how can 
manufacturing processes be designed for optimum efficiency 
and to provide sufficient rewards, e.g. the satisfaction of see-
ing an item you have made in its finished form?
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Can Ruitenberg & Desmet’s (2012) categories of Promise Fo-
cused design for happiness be collapsed so that both the 
‘product’ and the ‘activity’ of its creation stimulate happi-
ness, rather than the finished product inspiring happiness or 
an activity that stimulates it? Perhaps stimulating ‘meaningful 
activities’ (Desmet, 2011) at both the manufacturing and end 
use phases of product lifecycle? This may prove particularly 
complex as Ruitenberg & Desmet (2012) note that meaning-
ful activities are highly context and person dependent. Thus, 
further study of the contexts of garment making and its’ manu-
facturing environments are required. 

Prior research into workplace design and psychology has been 
conducted in office environments, focused on ergonomics and 
the creation of workers’ desired atmosphere (Augustin, 2012). 
Manufacturing workers have less control over their environ-
ment as they may have no fixed workstation. It is therefore all 
the more vital that designers address the challenge of creating 
products which will provide them with a beneficial emotional 
experience during the manufacturing process. 

DESIGN RESEARCH CONCERNING 
GARMENT MAKING AND EMOTION

To address the problematic socioeconomic scenario herein 
depicted, an ongoing research programme (research ques-
tions and methodologies) is proposed below: 

• Research Question 1: Do fashion designers and the public 
accurately perceive how much human input goes into mak-
ing their clothes? 

 Methods: An online questionnaire (see: https://lcf.wufoo.
eu/forms/garment-manufacturing-survey/) is currently be-
ing publicised at fashion industry events and disseminated 
to the public (non-experts) via social media.

• Research Question 2: Can garments be designed which 
highlight human manufacturing input, raising public 
awareness and appreciation of garment makers? 

 Methods: Design gaming studies and triadic comparison 
(Bang, 2009) will be used to discover whether the pub-
lic attribute extra manufacturing effort to specific garment 
finishing techniques and fabrics. Sample garments will be 
used as elicitation tools. Based on these studies and in-
dustry examples of highlighting manufacture, a specula-
tive design process will be used to prototype garments de-
signed to be perceived as involving greater manufacturing 
effort than their conventional counterparts.

 These designs will then be subject to extensive user test-
ing to gain further feedback and be refined through an 
iterative process.

• Research Question 3: Does garment making on an indus-
trial scale offer emotional and wellbeing benefits similar 
to those of textile making in occupational therapy? Which 
garment production method is the most beneficial to  
the maker?

 Methods: The physiological (galvanic skin response) data 
of makers using PBS, QRM and whole garment production 
will be tracked along with baseline readings in a relaxed, 
non-work setting. Qualitative interview data describing 
their emotional experience will also be recorded. This pro-
cess will then be applied to textile makers in an occupa-
tional therapy context who will be monitored when making, 
with a baseline taken during other activities. Differences in 
physiological data between making and baseline activities 
will then be compared to see if emotional benefit can in-
deed be observed from garment making in either or both 
scenario. Each industrial method and industrial VS occu-
pational making will then be compared, noting physiologi-
cal indicators of stress levels. 

• Research Question 4: Can emotional design or Kansei Engi-
neering processes create a garment that fulfills the needs 
of the maker during manufacture as well as those of the 
end consumer?

 Methods: Using a similar design research approach to Re-
search Question 2, extensive stakeholder research with 
garment makers will be conducted to inform speculatively 
designed garments or manufacturing processes for further 
testing and iterative development.

CONCLUSION

The proposed research highlights our impoverished under-
standing of consumers’ and makers’ perceptions of garments, 
their finishing and manufacturing processes. 

The contribution of the research is to provide greater un-
derstanding of garments as a designed product and allow 
designers to make socially responsible choices around their 
manufacture, possibly facilitating a return to local production 
in the UK. Crucially, it will also expand the discipline of emo-
tional design to include designing for the benefit of the maker 
and not only the end user as Norman (2004) proposes; as if we 
do not nurture the makers who produce designed products, 
we risk losing such capacity altogether.
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SIMPLE LIMB INSTITUTE 
AN AFFORDABLE PROSTHESIS FOR EVERYONE
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INTRODUCTION

This project began as a collaborative effort between two pro-
fessors and their students from the Hochschule für Gestaltung 
Schwäbisch Gmünd3 in Germany and San José State Univer-
sity4 in California. The idea of a US$30 prosthetic as a goal for 
a design project for Industrial Design students in their respec-
tive institutions drove the development and formation of this 
collaborative venture. Advanced level students in the respec-
tive undergraduate programs review each other’s work, share 
research and data, and participate in WebEx critiques at the 
end of each phase of the project. The Simple Limb Institute is 
an ongoing receptacle for good and appropriate design solu-
tions that meet the cultural, emotional, and functional needs 
of the amputee. 

PROjECT PHASES

The project for the course is set up with eight different phases, 
each one moving the student teams through various design 
activities with outcomes. A typical stage gate process, as 
described by Ulrich and Eppinger5, is followed and modified 
where required for this specific project. The phase descrip-
tions and an image that describes the phases are below. 

Phase 1 Analyze by reading Case Studies, review the ICRC 
and their manuals for production of prosthetics, review other 
manuals for prosthetics (Jaipur Foot, Jaipur Knee, Otto Bock, 
etc.), research the “place” (Cambodia, Colombia, Afghani-
stan), the people, the culture, and review ergonomic stan-
dards for children ages 5-15.

Phase 2 Reflect by thinking about what was learned from 
phase 1, get in contact with a local orthopedist to learn more 
about designing and building prosthetics, contact non-profit 

ABSTRACT

The Simple Limb Initiative1 is a project and product delivery system built on the concept of af-
fordability, co-design, cultural and emotional connection, scalability, and open source. Children 
throughout the world suffering from limb loss due to war, violence, or disease number in the 
hundreds of thousands2. Their need for prosthetics that can grow with them, integrate them 
back into society, and provide a future of productivity is clear. The Simple Limb Institute website 
is a place where amputees, their representative, or a service organization can go to download 
plans for building a prosthesis (arm or leg) from locally sourced materials, using identified local 
organizations for fitting and rehab, for about the equivalent of US$30. The selected prosthesis 
meets cultural and aesthetic norms for the region they live in. The project is in its infancy, with 
initial concepts developed and available for testing for Colombia, Afghanistan, and Cambodia. 
Future concepts for Colombia will be developed by May 2014 with plans to expand to several 
other countries over the next three years.

Connecting a user to the product they live with daily is dependent upon many things – but the 
ability for a product like a prosthesis to gain emotional integration into the life of a user is what 
can create a successful life story for a young child. Self-acceptance of their existence as an 
amputee, acceptance into a family, and integration into a community and a culture – all provide 
for a thriving life for a young child from their youth through to adulthood. This goal is at the 
heart of the Simple Limb Institute and through Design, we strive to achieve this goal with our 
collaborators and future customers.

KEYWORDS: prosthetic, prosthesis, culture, aesthetic, emotion, co-design 

1 Simple Limb Initiative Website: http://simplelimb.com/
2 Unicef: http://www.unicef.org/graca/mines.htm
3 Hocschule für Gestaltung Schwäbisch Gmünd: http://www.hfg-

gmuend.de/ 
4 San José State University: www.sjsu.edu 

5 Ulrich, K. and Eppinger, S., Product Design and Development, 
MacGraw-Hill Irwin, New York, 2011. Pgs. 12-22
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organizations to start developing a “partnership” with some-
one in the country your team is assigned to, talk with ampu-
tees (lead users), and start sketching concepts.

Phase 3 Explore by sketching and building and testing out 
your ideas for functionality. Think about how you could in-
tegrate your solution in a business model that incorporates 
ideas of materials sourcing, building, fitting, training, and re-
habilitation, all the steps required for successful prosthesis 
deployment.

Phase 4 Create testable artifacts for some of your more prob-
able concepts further through prototypes, more detailed 
drawings, technical drawings, and renderings. Use yourself 
and your teammates as models to test the durability and 
functionality of the prototypes (use your testing apparatus to 
attach to yourselves).

Phase 5 Test your ideas! Get your prototype sent to an ampu-
tee or organization in your assigned country so that it can be 
tested and feedback given. Review the feedback, analyze it 
and use it to enhance/improve your design in the next phase.

Phase 6 Elaborate your final design ideas into the best appear-
ance/functional prototype possible. This prototype should 
look like a final product and should also work well enough for 
someone to test it out. Use the intended materials for the final 
product and introduce cultural and aesthetic solutions that 
connect the product to the culture and the people.

Phase 7 Establish a public venue (website) for all the solu-
tions. Organize into country pages and post your ideas for the 
business structure for fabrication and distribution and pro-
vide manuals for production and assembly in a visually cohe-
sive website.

Phase 8 Care for the user/customer by providing a finalized 
website that includes information about producing, fitting, 
and training for the implementation of your prosthetics. 

 

PROCESS

Throughout the project, students, amputees, occupational 
therapists, designers, and engineers worked collaboratively 
to develop solutions that met basic needs for a child ampu-
tee. Each team was assigned a country and the work to assess 
began. 

Business Strategy
The goal is to have each team develop a different business 
strategy and unique solution that fits the country/culture they 
are designing for.

Collaboration
Teams are asked to locate a local organization in the coun-
try they are designing for. This organization could aid in fab-
rication or fitting or rehab with amputees. Here are examples 
found in the project last year6:

ICRC: International Council of the Red Cross/Red Crescent 
(global)
CIREC: Centro Integral de Rehabilitación de Colombia 
Fundación Mi Sangre

Figure 1: Simple Limb Project Process

6 ICRC (International Committee of the Red Cross): http://www.
icrc.org/eng/; CIREC (Centro Integral de Rehabilitación de 
Colombia): http://www.cirec.org/; OMAR (Organization for 
Mine Clearance and Afghan Rehabilitation): http://www.omar.
org.af/english/; AHDS (Afghan Health and Development Ser-
vices): http://www.ahds.org/; IFRC (International Federation 
of Red Cross and Red Crescent): https://www.ifrc.org/; Exceed 
(formerly known as The Cambodia Trust): http://www.exceed-
worldwide.org/; USAID: http://www.usaid.gov/; Mahavir 
Kmina: http://www.mahavir-kmina.org/; Fundación Sin Manos: 
http://www.sinmanos.org/amputado.html.
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OMAR: Organization for Mine Clearance and Afghan Rehabili-
tation
AHDS: Afghan Help and Development Services
RCRC: Rose Charities
The Cambodia Trust
USAID + VI (Veterans Internation)
Foundation Mahavir-Kmina

During the current academic year (SP14) students have suc-
cessfully developed communication links with Mahavir Kmina 
and Sin Manos. Teams have been communicating with the or-
ganizations through the research and testing phases of their 
project and have successfully sent 2nd round functional pro-
totypes to the organizations for evaluation of function and ro-
bustness. Feedback is currently being received and evaluated 
as they move towards finalizing their design.

Cultural/Emotional Connection Through Materials 
and Decoration
Teams investigated each culture, its people, its economy, its 
arts and industry, its material resources – paying specific at-
tention to the arts and crafts of the regions. From their find-
ings about local infrastructure, local organizations, and local 
resources and traditions, they were able to move into the con-
cept development phase with an aesthetic direction identified. 

Research methods were unique, as student teams were un-
able to visit any of these countries. San José State University 
is a deeply diverse institution, with an average of 10-15 differ-
ent cultures sitting in any one classroom. Campus life includes 
many student organizations, many of which are set up for eth-
nically identified groups7. Additionally, the diversity of the 
faculty and administration provides opportunities to talk with 
recent immigrants and multi-generational households com-
prised of family members who visit their homeland frequently. 
Though not as good as doing research in-country, students 
were able to interview people from Afghanistan, Cambodia, 
and Colombia and get feedback on their projects from a cul-
turally appropriate lens.

Concepts
Student teams moved through three (3) concept/prototype 
phases, each one with more and more refinement to the de-
sign. Some examples of testing, design inspiration (culture/
aesthetic), and materials experiments follow. Initial concepts 
included concepts and first pass prototypes for knee joints, 
feet, hands, and different parts of the leg (pylon, socket, an-
kle). See some of the initial concepts below:

 

Figure 2: Simple Limb Team Structure and Business Model Structures Fig 3: Some organizations discovered in the 
respective countries (Afghanistan, Cambodia, 
Colombia)

Fig. 4: Knee concept, foot concept, above-knee 

prosthetic concept.

7 SJSU Student Clubs: https://vpsaweb2.sjsu.edu/greenlight/
pages/public/directory.php
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Results
Solutions for arm and leg prosthetics were presented at the 
end of the term. Both above elbow and below elbow prosthet-
ics, along with above knee and below knee solutions, were 
presented by each team. Testing of the devices was done by 
construction of adult-scaled prototypes to test on team mem-
bers. This allowed them to test for strength, movement, ro-
bustness, and usability. Teams did assessment of the proto-
types, made adjustments to the design, and then right-sized 
the prototypes and associated instruction manuals for chil-
dren ages 5-15. The reason children were chosen was two-fold. 
First, being able to get a child a prosthetic can allow them to 
continue on in school, receive a basic education, and success-
fully join the work world. Second, children’s growth patterns 
provide a unique opportunity to design modular solutions that 
take into account how a child grows and how the prosthesis 
can change with the child, thereby reducing financial impact 
on the family with repeated prosthetic replacements.

 

The result of the project, the first time it was run, provided 
insights into successful approaches and gave the leadership 
team ideas on how to approach the project in the future. Al-
though products were primitive, and had some flaws, there 
were a few successes. Each country had at least one suc-
cessful concept to go forward to further testing. Multiples of 
those prototypes are being made to send out for testing now. 
Concurrently, the live website, with all the product plans are 
available for download, building and testing, with a provi-
sion that the customer provides feedback on the experience 
of building, fit, use, and learning curve for all aspects of the 
process.

The Simple Limb Initiative website is live and has generated 
some interest from other collaborators in the bio-medical 
programs at different institutions, along with the possibility 
of receipt of grant funds for further research and testing. The 
current semester project is focusing solely on Colombia, with 
projects being developed in both California and Germany, by 
students in the respective institutions. 

Fig. 5: Results of first Simple Limb Initiative project.
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FUTURE PLANS

The Simple Limb Initiative is in its infancy. It seeks to find in-
terested collaborators for testing and deployment in the field. 
Only once the products have reached the children who are 
amputees, will the project be a success.

It is hoped that with the successful assistance of grant fund-
ing, the project leaders will be able to go to Colombia in the 
summer/fall of 2014 to engage in future research and estab-
lish  long-term collaborations with local organizations (ICRC, 
CIREC, Mi Sangre, Sin Manos, and Mahavir Kmina).

 

Fig 6: Final functional prototypes/models.

Fig 7: Prototypes on model.
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PEERBY.COM 
BORROW THE THINGS YOU NEED FROM THE PEOPLE 
IN YOUR NEIGHBORHOOD

Anna Noyons
Chief Product Officer at Peerby BV
  anna@peerby.com

INTRODUCTION

Peerby’s founder, Daan Weddepohl, who owned a software 
company, saw his house burn down. In the fire, he lost all of 
his belongings. Watching the fire he asked himself: ‘How did 
I end up owning all that stuff?’ Left with his laptop as his only 
accessory and means of communication, he depended on the 
help and generosity of his friends in the weeks that followed.

To his surprise, they all loved to help him out!  As a result, 
he spent valuable time with people he liked, and got to know 
them better in the process. ‘Why don’t we do this more often, 
if it’s that easy and fun? Do I even still need stuff, if all I need 
is my laptop and the people around me?’ he thought to him-
self.  And the seed to create a business around this feeling of 
connectedness, sharing objects and kindness was planted.

This paper reports the design case of a Dutch Internet start 
up founded in 2011 called Peerby.com. Peerby is a platform 
that enables people to borrow things from people in their 
neighborhood. The start-up was founded in late 2011, and the 
first version went online October 2012. In little more than a 
year, it has grown to over 40,000 users worldwide, and over 
3,000 borrowing transactions per month. 

This paper will describe a few of the main insights that lead 
the design process and design decisions from that project up 
till today. 

DESIGN 

Approach
None of the ‘designers’ of the first version of Peerby were actu-
ally familiar with any design method, as they were not trained 
designers. When the author joined, it felt however as if the 
ViP approach was used almost religiously. The ViP (Vision in 
Product design) method introduced by Hekkert, and van Dijk 
(2011) is a context driven, human centred, interaction-based 
design approach. The main focus of the ViP approach is to 
look for alternatives, and possible futures, instead of solving 
present-day problems. It highly values the personal vision-
creation of the designer (or team) and helps translate this vi-
sion into appropriate and suitable user-product interactions. 
As Peerby was founded by one person, and later created by 
a small team that shared the same vision, without restric-
tions in any design-brief or ideation phase whatsoever, the 
ViP method suited – and still does – our process very well.

ABSTRACT

This design case reports the process of designing Peerby: an app and website that allows 
people to borrow the things they need from people in their neighborhood. 

It describes how the product concept evolved from an inventory-listed peer-to-peer renting 
platform to a request-based borrowing and lending platform. We found out that people don’t 
want to rent out things and ask their neighbors for money, but want to help out their neighbors 
for free. We learned that people are not willing to list their inventory to be able to lend their 
property, but when asked for a specific object people are very willing to help out a neighbor. We 
learned that trust and ratings aren’t that important when it comes to neighbors and that people 
in general trust their neighbors easily.  All these insights have led to a completely new product 
vision and design concept.

KEYWORDS: social cohesion, sustainability, borrowing, platform, service
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After the first vision and conceptualizing phase, it was de-
cided to create an MVP (minimal viable product), a working 
prototype that only contains the most important features and 
can be tested and used by real users. All the interaction is 
measured and from this data we acquire insights about how 
users behave using the product. Other insights are gained 
from talking to users and observing behaviour. In software 
development this method is called the ‘Lean Start-up meth-
od’ (Ries, E. 2011). The knowledge and insights gained from 
this version are used to build new and improved features, and 
the team constantly iterates these “build-measure-learn” 
loops in order to improve the product. 

For this paper I will only focus on a few key emotional & psy-
chological insights that have been of great influence on the 
product concept. I will describe how these factors translated 
in the product concept and main interactions as well as some 
new insights that we gained along the way.

First concept - A Peer to Peer Renting Platform
Weddepohls’ vision was to create a platform where people 
that live close to each other can help each other out by shar-
ing the things they own. Initially, the assumption was that 
people would only do that if they could earn a small sum of 
money in return. So the first concept of Peerby was a rent-
ing platform. Users could list the items that they owned and 
were willing to rent out, and request any item they needed 
by typing in the name of the item. The request would then be 
sent out to all the Peerby users in the neighborhood who had 

listed the item.  The owner would then be able to chat with 
the requester to complete the transaction.  

 MVP – Minimal Viable Product 
The first concept was quite elaborate, with features like per-
sonal profiles, ratings, product profiles, max radius settings, 
etc. The Lean start-up method tells you to first create a min-
imal viable product, in order to test the principles and hy-
pothesis your concept is based on, before spending months 
developing something that turns out wrong. So, we decided 
to first create a very simple web-based version of the plat-
form. The payment-method was left out, and people were 
encouraged to arrange their own prices and deals. Since it 
was only the very beginning of Peerby, no inventory was listed 
yet, so it wasn’t possible to search for products intelligently 
by going through peoples’ listings. It was decided for now to 
just send out emails to Peerby-members of everything that 
was requested until the listing-of-items-system was built and 
people had had the time to list their inventory. The only two 
basic functions that were developed were:

1. users could create a request of what they wanted to rent.
2. they could receive requests from neighbors, both through 

email and on the website at the ‘incoming requests’ tab 
(see Figure 04). 

For each new request an email was sent to the closest 100 
Peerby members, and users could answer “yes”, “no” or “not 
now”. If a user answered “yes”, she and the requestor would 
end up in a chat.  

Figure 1. Listing the items you would like to rent out.

Figure 2. Requesting an item you would like to rent.
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Learnings
From this first product-version we learned many important 
things about our users that profoundly shaped our product 
vision, and the next version in particular. A few of the main 
psychological insights are explained here.  

1.  People don’t want to rent things to their neighbors, they 
want to help and meet their neighbors.

 We encouraged people to rent out things to their neigh-
bors, but they didn’t. By analyzing peoples’ chats, we 
learned that almost no one asked for money. The assump-
tion that people need something in return for their help-
ing a neighbor just wasn’t valid. Instead we saw that peo-
ple loved to help out their neighbors. Very often, people 
got more than three neighbors willing to lend a requested 
item. Users told us that they liked meeting new neighbors 
and doing something nice for them. When it comes to 
neighbors, it turns out people are in fact very altruistic.  

2.  People don’t want to spend time listing their inventory, 
but when asked, they love to help out, with anything.

 People responded very positively to the ‘random’ requests 
that we sent out and relatively few people asked us to list 
their items.

 When we looked into it, every single platform we could 
find that tried to create a borrowing/lending service 
failed. On average people listed less than one item per 
member. This is based on an analysis we performed of the 
borrowing/lending platforms spullendelen.nl, neighbor-
row.com, neighborgoods.net, and streetbank.com.  We 
did this by dividing the number of members by the num-
ber of listed items. The result was always less than one. 

 Thinking of the proverbial cup of sugar, ‘normal’ borrow-
ing usually happens only when the borrower experiences 
an often sudden need, and asks his or her neighbor for a 
favor. From the lender’s perspective, if the favor is grant-
ed, the deed is reactive rather then proactive. It seems 
like people do like to help out someone in need, but are 
not very willing to spend a lot of time anticipating that 
possibility. 

 In fact, when you think about the process of borrowing, 
how often does one wonder, going over all the things in 
and around the house, ‘Gosh, I wish someone would come 
and borrow these things from me’?  

 By creating a platform that was request based, we tapped 
into something that did work and suited the borrowing/
lending principles much better. 

Figure 3. People could send out a request and write something nice to con-
vince their neighbors to lend them something.

Figure 4. Users could receive requests from their neighbors and answer them.

Figure 5. Streetbank. On average 
people never list more then one 
item to lend.
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3.  Trust – people naturally trust their neighbors and viola-
tion occurs very seldom.

 The first Peerby concept had a very elaborate trust and rat-
ing system. People were able to report other users in case 
of violation, and review/rate their neighbors. People could 
leave a deposit. In the MVP there were no such things. The 
product was in that sense very ‘risky’ and open. To our 
surprise, people didn’t care that much. Usually borrowers 
(people that sent out a request) were already so pleased 
by the kind offers of their neighbors that that was enough 
to trust someone. And lenders were also very willing to 
help out, without knowing anything about the other mem-
ber. ‘Rating’ a person that just lent you something for free, 
didn’t quite fit the situation. We did, however, discover 
that borrowers felt a strong need to publicly (on a pro-
file) thank the lender for his/her kindness. Also publishing 
how long someone had been a member, along with her 
activity also made sense. Of all the transactions that we 
had on the platform (over 10.000), we know of only three 
cases where things were not returned or broken and left 
unresolved.

4.  People fear being rejected when asking for a favor di-
rectly. 

 In ‘real life’ as a borrower, you have to ask your neighbor 
for a favor. You have to go over, ring a bell and ask for 
something. By directly asking this favor, one runs the risk 
of being a burden to your neighbor or your neighbor just 
not being willing to lend you something and thus being re-
jected. This anticipated feeling of discomfort makes bor-
rowing a rather risky and therefor potentially uncomfort-
able action and this could contribute to people borrowing 
less than they would like to. The market-place inventory 
model for borrowing and lending does not change that; 
you need to ask your neighbors (whom you don’t know) 
for a favor directly, by personally requesting an item, run-
ning the risk of being rejected. But the way we sent out 
our requests (to 100 people) avoided this risk. Because 
as a borrower you would not know who was asked (we 
don’t give that feedback) and people could freely say NO 
without insulting someone. The borrower is only notified 
about the few people that said yes and this is only a very 
positive experience. 

CONCLUSIONS AND DISCUSSION – A REqUEST-
BASED BORROWING AND LENDING PLATFORM

From a peer-to-peer renting service, Peerby has evolved in 
the only working borrowing/lending platform in the world. 
We learned a huge amount from our first version of the prod-
uct, and we are now planning to build a completely revised 
mobile (android) version of the app. The focus on borrow-
ing, and the request-based interaction, have become key. The 
open system based on trusting your neighbors (i.e., no rat-
ings) is also very important. We have also learned about what 
people think is still missing in the product. For example, peo-
ple want to know what is happening on Peerby in their neigh-
borhood. They want to interact in more ways than just saying 
“yes”, “no” or “not now” to their neighbors’ needs. In some 
cases they do want to list special items. And, most of all, 
people want to be inspired by being able to ‘browse’ through 
things they could possibly borrow. Our main short-term chal-
lenge will be to stimulate people to request things and make 
borrowing from their neighbors a new habit.  We learned that 
people love to lend. Our transaction success rate at the mo-
ment is 83%! Another challenge is to create a self-learning 
inventory system so that we can search in smarter ways and 
thus improve fulfillment even further.
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ZONEA/ZONE1: REFLECTION/RESILIENCE
David Frisco, Andrew Shea
Graduate Communications Design Department, Pratt Institute
  dfrisco@pratt.edu, ashea18@pratt.edu

INTRODUCTION

“Superstorm Sandy, on October 29, 2012, directly affected a 
wide variety of diverse social, economic and physical com-
munities along the coastline of the New York City region. Low- 
and moderate- income families inhabit many areas that were 
adversely affected, as do many small businesses and manu-
facturing establishments. Other communities that are vulner-
able to related climate change events were spared, but they 
too need to be better prepared for the future.”2

ZoneA/Zone1: Reflection/Resilience was a 13 week classroom 
investigation into community based resiliency efforts and 
awareness in NYC one year after Superstorm Sandy. Our study 
was conducted from September to December 2013, overlap-
ping with the one year anniversary of Sandy’s touchdown on 
New York City’s shores. 

ZoneA/Zone1 asks how might communication designers en-
able individuals and/or communities along the coastline of 
New York City to adapt and become more resilient in face of 
climate change.

Figure 1. Hurricane Sandy NOAA/NWS Radar image and NYC OEM Evacuation 

Zone Map

ABSTRACT

ZoneA/Zone1: Reflection/Resilience was a 13 week classroom investigation into community 
based resiliency efforts and awareness in NYC one year after Superstorm Sandy. Our initiative 
asked how might  communication designers  enable individuals and communities along the 
coastline of New York City to adapt and become more resilient in face of climate change.

Using the NYC Special Initiative for Rebuilding and Resiliency (SIRR) Report 1 as a departure 
point, we engaged with the five most affected communities in NYC through cultural probes 
and interventions, addressing each area’s unique relationship to the city’s waterfront and much-
needed resiliency efforts.

With an emphasis on a human-centered, holistic, and empathic approach, our teams applied 
Design Thinking methodologies to social issues aiming to transform behaviors of individuals 
and communities in desirable, sustainable ways, while creating meaningful experiences and 
interactions that promote disaster preparedness.

KEYWORDS: New York City, Superstorm Sandy, Climate Change, Resiliency, Social Impact

1 http://www.nyc.gov/html/sirr/html/report/report.shtml
2 Shiffman, Ron (2014, April 30) Retrieved from http://prattpspd.

com/ramp/
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ASSIGNMENT

ZoneA/Zone1 took place during the Fall 2013 semester of 
Transformation Design, a Graduate Communications Design 
MFA Studio, at Pratt Institute, lead by instructors David Fris-
co and Andrew Shea. 

Using the NYC Special Initiative for Rebuilding and Resiliency 
(SIRR) Report3 as a departure point, our teams engaged with 
the five most affected communities in NYC through qualita-
tive research in the form of cultural probes and interventions, 
addressing each area’s unique relationship to the city’s wa-
terfront and impacting climate change, ultimately creating a 
set of proposals and, in some cases, implementing solutions 
and toolkits serving to improve grass-root resiliency efforts in 
each community.

Our objective was to design a responsive communication 
strategy as well as individual or community-led activities 
that advanced resiliency efforts and foster behavior change, 
putting preparedness at the fore. The goal was to inspire and 
engage a community to take action.

We concentrated on the following five communities identi-
fied in the NYC Special Initiative for Rebuilding and Resiliency 
(SIRR) Report: A Stronger, More Resilient New York

•  Brooklyn-Queens Waterfront

•  East and South Shores of Staten Island

•  South Queens

• Southern Brooklyn

• Southern Manhattan

PROCESS

Our initiative focused on qualitative research strategies to 
utilize design as a means for transformation. With an empha-
sis on a human-centered, holistic, and empathic approach, 
our teams applied Design Thinking methodologies to local-
ized problems and issues in an attempt to transform the 
behaviors of individuals in desirable and sustainable ways, 
while creating meaningful experiences and interactions.

Emphasizing that people are participants rather than simply 
users, we studied human factors — cognitive, physical, emo-
tional, linguistic, social and cultural behaviors. We explored 
numerous conceptual and procedural frameworks which 
guide the design process, in order to address the needs of 
people and organizations, and convert them into progressive, 
sustainable solutions.

Our investigation was conducted over 13 weeks — from Sep-
tember to December, 2013 — we divided our work into four 
distinct phases.

Phase 1: Research
Teams were formed and self-assigned specific roles with the 
groups such as, community outreach, photographer/videog-
rapher, designer, producer and fabricator to name just a few.

Preliminary Research
At the onset of the project we lead with a spontaneous study: 
30 questions about post-Sandy to the immediate and gen-
eral public. While all teams asked strangers, each approach 
varied. Some asked people to stop and talk to them, but the 
more successful examples were  when students used em-
pathetic interview approaches and asked people who were 
stationary (street vendors, doormen, etc.), or walked  with 
people and asked questions while en route.

Primary Research
At this stage we introduce a number of human-centered, em-
pathic research methodologies prevalent in the design indus-
try. IDEO’s HCD Toolkit4, Frog Design’s Collective ActionTool-
kit5, Standford dSchool’s Bootcamp Bootleg6 and Jon Kolko’s 
Wicked Problems Worth Solving7 all offer strategies for first-
hand, qualitative design research that promotes empathy 
and helps to identify trends, patterns, insights and innovative 
opportunities for design. 

Phase 2: Concepting and Prototyping
During the synthesis stage of primary research, we intro-
duced our teams to John Belienberg's Think Wrong8 exercise 
as a way to think divergently. This encouraged our team to 
“break the biases and synaptic pathways that subconsciously 
lead to predictable solutions” and allowed for multiple cre-

3 http://www.nyc.gov/html/sirr/html/report/report.shtml

Figure 2: Native-speaking Chinese students were able to have informal con-
versations and interview local Chinatown residents.

4 http://www.ideo.com/work/human-centered-design-toolkit/
5 http://www.frogdesign.com/work/frog-collective-action-tool-

kit.html
6 http://dschool.stanford.edu/wp-content/uploads/2011/03/

BootcampBootleg2010v2SLIM.pdf
7 https://www.wickedproblems.com/
8 http://www.projectmlab.com/Think-Wrong

 http://de2014.uniandes.edu.co  |   October, 2014. ISBN 978-958-774-070-7.  pp. 141-146



143ZONEA / ZONE1: REFLECTION/RESILIENCE | D. Frisco, A. Shea

De
si

g
n 

fo
r 

so
ci

al
 in

no
va

ti
o

n

ative directions for our cultural probes or public interven-
tions, scheduled for October 29th, the one year anniversary 
of Superstorm Sandy.

Phase 3: Implementation
To learn from our interventions, delivery theories as defined 
by IDEO’s HCD Toolkit were presented at this stage. Teams 
were encouraged to work directly with their communities to 
form partnerships to launch their final designs and toolkits. 
In certain cases, connecting to local politicians and commu-
nity boards was the appropriate strategy for implementation.

Phase 4: Assessment and Evaluation
As a final step towards maximizing impact, resources like 
Keystone Accountability’s Impact Planning, Assessment and 
Learning Method9, taken from IDEO’s HCD Toolkit, that en-
courage holistic impact assessment were introduced. Tool-
kits were created to extend the impact of the project outward 
beyond the individual instances. Conventional ways to track 
and measure the design solutions through websites, inter-
views, and ongoing feedback collection are also employed as 
a means to measure success.

PROjECT DESCRIPTIONS

Chinatown
Chinatown 2020 is an activity to help Greater Chinatown in 
NYC to be more resilient towards the severe climate change 
such as Hurricane Sandy. Because card games are popular 
with the elderly in Columbus Park, our solution took this form 
in its playfulness and ease, as it reaches our target audience. 
The audience can use the 2020 cards not only as typical play-
ing cards, but also as conversation openers around prepared-
ness. Moreover, it provides bilingual disaster tips.

Students: Karl Davies, Xiao Han, Ji Eun Lee, Lillian Ling, Edu-
ardo Palma

Red Hook
Red Hook is a low-lying neighborhood located on the Brook-
lyn waterfront. The neighborhood was deeply impacted by 
Hurricane Sandy in 2012 and is still recovering from the ef-
fects of the storm. The community feels neglected by the city  
as in the aftermath of the storm most of the help came from 
volunteers and community members.

Red Hook Helps is a system aimed at facilitating communica-
tion in times of storms and hurricanes. The toolkit seeks to 

Figure 3: Students designed public interventions that engaged with the com-
munity.

Figure 4: Students conducting research via participatory public intervention 
with Chinatown residents.

Figure 5: Students partnered with Vision 20/20 to instantiate their interactive 
games geared towards Coney Island youth.

Figure 6: Resilience Extravaganza Toolkit encourages schools to create their 
own games and incorporate into curriculum.

9 http://www.keystoneaccountability.org/analysis/ipal
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empower and amplify the voice of an already tight-knit com-
munity, allowing its members to connect and help each other 
more easily.

Students: Bárbara Abbês, Rogier Bak, Xiaoping Ma, Amanda 
Sepanski

Rockaways
Activate: Fostering Access to Healthcare in the Rockaways is 
a campaign facilitated by a small group of Graduate Com-
munication Design students, invaluably guided and assisted 
by a number of Rockaways residents, community groups and 
local activists. The goal of the campaign is to rally the people 
of the Rockaways around the healthcare system and demand 
an increase in accessible healthcare options, resulting in 
widespread civic engagement and ultimately a more resilient 
community in the face of disaster.

St. John’s Episcopal Hospital is the lone remaining hospital 
on the Rockaway Peninsula. Though designed to serve 15,000 
people annually, it has seen to the needs of nearly three times 
that number in the year since Sandy’s devastating assault on 
the Rockaways. This single facility has to accommodate the 
130,000 residents of the area and simply cannot keep up with 
the staffing and economic demands that it is met with. Su-
perstorm Sandy struck a crippling blow to St. John’s; already 

struggling financially before the storm, the hospital provided 
free care to many residents in its wake and has yet to be reim-
bursed for most of these costs.

The hospital, and more importantly the community, is not 
ready for another natural disaster like Sandy. As we reflect 
on the storm’s impact one year later, it is startling to see  how 
ill-prepared we are to survive something similar in the future. 
The Rockaways is an isolated community; if routes of trans-
portation are damaged in a storm, residents will have only a 
single, already overburdened hospital to rely on for emergen-
cy healthcare. Area healthcare professionals have expressed 
a desire for an additional emergency care facility with the 
ability to transfer patients in need of longer term care to ease 
some of the hospital’s burden.

We designed an interactive experience as a method of en-
gaging the public in this issue. A person navigates a situa-
tion in which they need to obtain health care after a natural 
disaster, encountering a number of obstacles and barriers 
along the way. Ideally, the game builds empathy, therefore 
increasing engagement and prompting action. This experi-
ence led to a guidebook, toolkit, and overall system that can 
ultimately live within and be leveraged by members of the 
community who wish to stage a similar, in-person, interac-
tive intervention.

Figure 7: Chinatown 2020 Final Review summary poster Figure 8: Red Hook Helps Final Review summary poster
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Students: Alicia Burnett, John Hallman, Kristen Myers, Zhitong 
Zeng

Staten Island
Collective Toolbox is a project that seeks to provide Staten Is-
land residents with tools to empower the building of a stron-
ger and more resilient community. Working in collaboration 
with the Staten Island Long-Term Recovery Organization, the 
Collective Toolbox team learned from the community about a 
dire need for tools directly after Superstorm Sandy as cause 
by flooding in basements and tool sheds where the major-
ity of Staten Islanders would store their tools. Much to the 
surprise of the team, the Staten Island community still ex-
pressed a need for tools over a year after Sandy occurred. 
Working much like a library, the Collective Toolbox is de-
signed open access to basic tools to the communities across 
Staten Island.

Students: John Lunn, Juan Rodriguez, Trang Tran, Robert Wilson

Coney Island

From our Classroom

We were asked to design a responsive communication strat-
egy and/or community-led activities that can advance post-
Sandy resilience and preparedness efforts in South Brooklyn. 

Figure 9: Activate Rockaways Final Review summary poster Figure 10: Collective Toolbox Final Review summary poster

Our initial research and interviews in the community revealed 
that while many resources were available, people were un-
informed and confused about both storm preparedness and 
recovery. Inspired by Coney Island’s history and identity as 
America’s playground, we were interested in engaging the 
public in these issues of resiliency with a series of spectacles.

To PS329

We partnered with 20/20 Vision for Schools, an organization 
dedicated to mobilizing students and community stakehold-
ers for sustainable change, to host an initial iteration of our 
games at PS329 (at a larger event, the Resilience Mural Rib-
bon Cutting). It was an occasion for the community to learn, 
provide feedback and connect to neighbors while having fun. 
Students played Preparedness Plinko, an educational game 
that addresses what to do before, during and after a storm. 
Wonder Ring is a ring-toss game that gave students an op-
portunity to share what they know, think or wonder on a wall. 
Dam It? and Gate It? were voting mechanisms to measure the 
community’s adult response to two major initiatives in the 
NYC Special Initiative for Rebuilding and Resiliency Report.

To Your Classroom

Because of the event's success, we decided to create a tool-
kit that can help educators recreate an event like ours so 
they can advance the resilience conversation in schools. We 
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adjusted our initial ideas to be classroom-friendly, and the 
carnival games now support three core areas — education, 
voice and advocacy.

These align with the three domains of Bloom’s Taxonomy, 
which divides learning objectives into cognitive, affective, 
and psychomotor (sometimes loosely described as knowing/
head, feeling/heart and doing/hands, respectively) catego-
ries for a holistic form of education. Remembering, under-
standing, applying, analyzing, evaluating and creating are 
the stages of learning, and creating from what you learn is 
considered to be the highest order thinking skill. The Dam It? 
and Gate It? activity we created initially evolved into Show of 
Hands for the classroom. It is a customizable voting mecha-
nism and intra-school advocacy tool that is intended to de-
velop out of the students' interests as they surface from the 
Wonder Ring game. Our goals are to promote individual pre-
paredness efforts, to spark dialogue within the school com-
munity, to gather feedback from youth and to ultimately fos-
ter behavior change.

Our toolkit provides descriptions, background research and 
making/playing instructions for each of the activities. Educa-
tors are encouraged to make the games with the students. Our 
website sandybros.org both hosts the toolkit and serves as a 
site for documentation and case studies of the toolkit's usage

Students: Rachna Batra, Jonathan Frey, Jeannette Hodgkins, 
Diego Zaksesi 
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Figure 11: Resilience Extravaganza Final Review summary poster
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DESIGN OF INTERACTIONS FOR SOCIAL 
APPROPRIATION OF KNOWLEDGE 

josé Augusto Ocampo A. 
Corporación Parque Explora, Medellín, Colombia
  jose.ocampo@parqueexplora.org

INTRODUCTION

Starting in 1960, science museums began to radically change 
their approach, placing special emphasis on providing visi-
tors with a direct experience with physical, natural and tech-
nical phenomena. This was done under the assumption that it 
would allow these visitors to strengthen their confidence and 
capacity to understand the world around them. (Allen, 2004)

The era’s interest in transforming the education system pro-
posed interactivity as an answer to the necessity of learning 
based on experience and not solely on content. Artifacts were 
designed (Franco-Avellaneda, 2013) with the aim of present-
ing and permitting the interaction of visitors with certain 
phenomena through interactive exhibits. Since then, museog-
raphers have found themselves facing a series of challenges 
when creating some of these spaces: with the visitor in mind, 
the exhibits should facilitate his learning, support him in de-
cision-making (where to go, what to do, and how to under-
stand his interactions) and motivate him at each step of the 
interaction. This challenge also requires that the design pro-
cess be supported, from an early stage, by a strong research 
and evaluation program. (Allen & Gutwill, 2004)

In a similar manner the Parque Explora, an interactive mu-
seum in the city of Medellín, has understood and taken on 
these challenges in the development of its exhibits, through a 
design process that is based on a work paradigm (Jaramillo, 
2011) where the horizontal dialogue between the what and 
the how are maintained throughout each project, searching 

ABSTRACT

This article presents a case study of Parque Explora’s most recent museographic renovation 
project, which reflects the intentions of a team that aimed to stimulate visitors’ appropriation of 
tools for the creation of contents, resulting in the interactive exhibit On Stage: Stories behind 
Stories (En Escena: Historias tras las historias), launched at the end of 2013. It demonstrates 
how, through the area of design, it is possible to contribute to the development of scientific 
ability, public appropriation of knowledge and the building of citizenship, reinforcing both the 
Parque Explora as an interactive museum and its role as a “Knowledge Broker” within the eco-
system of innovation in the city of Medellín. 

KEY WORDS: Museography, design, social appropriation, education, innovation

for equilibrium between contents and stimuli through con-
versations between museologists, museographicists, scien-
tists, researchers, and the public. 

THE RENOVATION 

As a science museum located in the city of Medellín, the 
Parque Explora is a space dedicated to creating stimuli for 
the visitor. It aims to encourage the public appropriation of 
knowledge, the development of scientific ability, and the 
building of citizenship through a renewed offer of permanent 
and temporary exhibits for its public. 

ON STAGE: Stories behind Stories is an interactive space, with 
900 square meters distributed over two floors, where visi-
tors experiment with different means of expression (commu-
nication). Through the use of close to 35 analogue, digital, 
individual and collective experiences, the visitor produces 
content under the premise of learning by doing: as he experi-
ments, the visitor gains awareness and appropriates knowl-
edge. (Aguirre et. al., 2013) 

More than understanding the way the communication devices 
and technologies work, the room aims to provide an immer-
sive and personalized experience. It is an exhibit created for 
a diverse public, as one of the premises in the design was not 
to base itself on previously held knowledge of its visitors, but  
on the emotions derived from their interactions with the phe-
nomena, objects, metaphors, and scenographies. (Figure 1)
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A MACHINE THAT CREATES WORLDS
The place that contains an exhibit, unlike any other spaces, is 
characterized by being a complement to a series of objects, 
both as a container and as a transmitting vehicle. The space 
is an essential element, which recreates three dimension-
ally, the coexistence between object, place, atmosphere and 
meaning. (Perez, 2007).

This new exhibit is not a space dedicated to information and 
communication technologies (ITC), but a space to be used 
for expression and creation, where stories take precedence 
over technique. The museographic design, then, is meant to 
use discussion and the different graphic, object and spatial 
languages to stimulate creativity, expressivity, and individual 
and collective experimentation.

Conceptually, the exhibit is viewed as a stage, where the visitor 
is creator, actor and audience; the theater is viewed as a physi-
cal configuration, where the stage comes to life due to the sum 
of events, actions and effects that are produced through the 
spaces and mechanisms that are found around the stage. The in-
teractive room, seen as a whole, is a great machine that creates 
worlds, that creates stories. (Figure 2) 

The interior space is revealed through beams of warm light, the 
metallic support structures blend with the shadows to reveal the 
wood, the objects, the titles, and the scenes, all blended togeth-
er in virtual spaces, visible spaces, that do not intimidate but in-
stead invite. The visitor traverses the space freely, following his 
own interests, finding out and creating his own interpretations.

Figure 3. Visualization of the space. Conceptual approximation.

Figure 1. Panoramic photo of the exhibition.

Figure 2. Images of the concept of the interactive room.
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In each scene, the objects are converted into tools. The space is 
a workshop, a place for creation and co-creation, from experi-
mentation with camera effects to shadow play and anything 
between and including rotoscopy, acoustics, video games, dis-
courses, and content for social networks, etc. (Figure 3)

Thus an exhibition is proposed where multiple situations are 
simultaneously rolled out in each of the spaces through in-
teractive experiences. With a theatrical conceptual base, the 
experiences are grouped into four zones: Effects, Represen-
tation, Discourse and Behind the Scenes. Each one of these 
interactive experiences is selected because it presents the 
same possibilities of museographic and museologic dialogue, 
always keeping in mind the essential criterion of interactivity.  

INTERACTIVE SCENES 

Interactivity signifies dialogue (Wagensberg, 2001); it is the reci-
procity of action, where the visitor acts and the exhibit responds 
in some way (Allen et al., 2004). This dialogue is physical-emo-
tional and it manifests itself in the interrelation between form, 
function, and technology experienced over time (Kolko, 2011).

Through horizontal dialogues between content and form, 
the design team looks to create attractive, functional, useful 
pieces and at the same time generate compelling and moti-
vating interactions. Going farther than third dimensionality, 
the team also designs in a fourth dimension: time. 

The time considerations allow the designers, from early on 
in the process, to imagine how the visitor will approach the 
artifacts: how his attention will be attracted, how he under-
stands their functioning, what kind of actions must be carried 
out, and what emotions or sensations are brought out in the 
users and experienced in an individual and/or collective way. 

During the development of the project through the use of 
prototypes, evaluations with a live public are vital in order to 
verify and redefine the interactions, making sure that the final 
result works as an effective vehicle and generator of stimuli 
towards the social appropriation of knowledge.

Based on the total interactivity model of Wagensberg (2000), 
this exhibit employs museographic elements to simultane-
ously generate three kinds of stimuli in the visitor: sensory 
stimuli, creative stimuli, and social stimuli. Thus: 

• Sensory stimuli: The visitor is considered an active ele-
ment within the exhibition. Experiences are designed to 
interact with the body and stimulate the senses, where 
pleasure is generated by the provocation of nature and 
the response produced. 

• Creative stimuli: The goal is that the visitor should find  
common elements within diversity among spaces de-
signed for exploration, discovery, and creation. 

• Social stimuli: Experiences meant to promote participation 
and collective interaction through provocative and embrac-
ing spaces. In many cases, interactions take on meaning or 
are completed when they are shared with others.  

All of these stimuli are intertwined in each interactive experi-
ence. A person may feel himself or herself visually attract-
ed to a space. Once in contact with the space, the person 
becomes interested in understanding what it is about and 
presses the bright red button. He decides to experiment and 
is surprised by the result obtained. He reflects on what hap-
pened and tries again, finally sharing the experience with 
others and initiating conversations. 

Below, two interactive experiences developed for this project 
will be presented as examples to illustrate each of the stimuli 
previously mentioned. 

Example 2:  Minor Stories: In a Given Moment
There is an interactive video game equipped with a tangible 
interface using a mapping projection technique on a relief ta-
ble. An aboriginal community on an island is created, where 
there are plants, animals, villagers and a shaman who prays 
to the heavens when facing an intense summer or a harsh 
winter. The visitors share complete control of the situation, 
moving and rotating objects around the projected surface. 
Handling these objects, the visitors can create different situ-
ations: they may change the day into night, summer into 
winter, create bird and UFO effects, and even inflict natural 
disasters on specific regions. (See figure 4) 

Figure 4. Photograph of visitor interacting with cubes to modify the virtual 
environment.

• Sensory Stimuli: The video projection on a relief surface 
surprises the visitor, who also finds himself with some ob-
jects that allow him to interact with the game in a new and 
tangible manner. 

• Creative Stimuli: Each visitor is invited to experiment and 
create his/her own short story. 

• Social Stimuli: Three people may simultaneously share 
the experience and observe the results. 

Example 2:  Gestures: Distinguishing Marks
An emergency situation at a nuclear power plant is reenacted 
to incentivize group communication through gestures and to 
resolve a problem. One of the participants enters a cabin that 
simulates an alarm situation and only this participant has ac-



150 DESIGN & EMOTION 2014  |  SOCIAL INNOVATION  |  COLOMBIA

cess to the command control; the participants that are in front 
of the cabin give him instructions through gestures (through 
a soundproof window), in the hope that he will deactivate the 
alarm by following a sequence of steps. (See figure 5)

• Sensory Stimuli: An emergency situation at a Soviet nucle-
ar power plant is reenacted, conserving the aesthetic and 
visual language, and therefore giving a tangible and real-
istic dimension to the experience. The sensation is made 
more intense and immersive with sound and light effects. 

• Creative Stimuli: The result depends on the effective-
ness, resourcefulness and histrionism of the characters. 

• Social Stimuli: A challenge is posed through the detection 
of a communications system failure at the plant; it may only 
be resolved collectively and through non-verbal language. 

STIMULI FOR APPROPRIATION 

These stimuli go beyond the pleasure or fun of interacting 
with the exhibition; they are only worthwhile if they are able 
to motivate the visitor to enquire, to reach his own conclu-
sions and interpretations, and to relate the experience with 
his own life. A good science museum is above all an instru-
ment for social change. “… the principal function of a mu-
seum is that the visit changes (the visitor´s) life. If (he) has 
more questions when (he) exits than when (he) enters, it is a 
good sign.” (Wagensberg et.al., 2006).

CLOSING COMMENTS

This article reflects the intentions of a multidisciplinary team 
that designed a museography renovation project for the 
Parque Explora called On Stage: Stories behind Stories (En Es-
cena: Historias tras las historias), a process that is enriched 
by horizontal conversations between the what and the how. 
These dialogues allow the team to conceive of a welcoming 
space that is, on the one hand, conceptually forceful and 
stimulating, and, on the other hand, allows for the design and 
development of a series of objects and interactive pieces, 
“scenes”, that stimulate creativity, histrionics, and collective 
participation.

Special emphasis was placed on interactivity — the dialogue 
between the visitor and the exhibition. Three types of nec-
essary stimuli were considered for the development of the 
interactive exhibit: social, sensory, and creative stimuli, that 
are only valuable if they act as motivating vehicles towards 
the public appropriation of knowledge, scientific ability, and 
the building of citizenship. This meticulous and conscientious 
work that took the development team almost two years to 
complete, has begun to bear fruit several months after being 
open to the public. The smiles of the visitors, their surprised 
faces, and their capacity to create, express and share with 
others, indicate growth emerging from has been sowed by the 
stimuli. It is now necessary to examine these positive indica-
tions through an evaluation process. 

On Stage: Stories behind Stories is a great machine that cre-
ates stories from memories that extend beyond the boundar-
ies of the museum. It is a space where design contributes to 
the strengthening of Parque Explora’s role as a  “knowledge 
broker” in the city’s ecosystem of innovation, recently rec-
ognized internationally as the “most innovative in the world”. 
The interpretation of “innovation” in this case is more direct-
ed towards the social construction of knowledge, by sparking  
in its citizens creative stimuli from the multiple stories that 
are created in the exhibition. 
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Figure 5. Photograph of visitors using gestures to solve a challenge.

 http://de2014.uniandes.edu.co  |   October, 2014. ISBN 978-958-774-070-7.  pp. 147-150



151
Salamanca, J., Desmet, P., Burbano, A., Ludden, G., Maya, J. (Eds.). Proceedings of the Colors of Care: The 9th International Conference on Design & Emotion. 

Bogotá, October 6-10, 2014. Ediciones Uniandes, Bogotá, 2014. ISBN: 978-958-774-070-7

DE
SI

G
N 

FO
R 

SO
CI

AL
 IN

NO
VA

TI
O

N
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INTRODUCTION

People are programmed to shape and alter their own per-
sonal environment according to their needs and in favor of 
their personal wellbeing.  In order to effectively design any 
public space it is therefore vital to have an understanding of 
the needs that the space should meet. Safety increases the 
comfort of a space (Loukaitou-Sideris, 2005) and attention 
to features that reduce threats to safety supports this (Far-
rington, 2002). However, the success of designing for safe-
ty (and avoid crime) in public spaces is limited, mostly due 
to a simplistic understanding of crime perception (Koskela, 
2000). Crime statistics often show a gap between safety per-
ception (how safe do people feel) and the objective safety 
(actual crime statistics) (Carr, 1992).

Objective safety can be improved by preventing unwanted 
behavior and emotions (Eysink Smeets et al, 2011). For ex-
ample, applications that intend to prevent teenagers from 
congregating and misbehaving in specific areas are: the Mos-
quito (a device sending out an uncomfortable high frequency 
tone that only younger people can hear) and pink street light-
ing (said to have a calming influence, but also embarrassingly 
highlights skin blemishes). However, applications that posi-
tively influence safety perception in public spaces are scarce, 
or lack empirical support. This might be the result of a lack 
of focus on the individual side of experienced and perceived 
personal safety. 

ABSTRACT

This paper introduces a design case that was built around the challenge to design a prototype 
for women that would positively influence their perception of personal safety in public spaces. 
The proposed design combines an individual focus with a public impact, influencing emotions 
through embodiment by introducing a necklace that reminds the wearer to walk straight and as 
a result, influence felt emotions such as confidence and prevent feelings of unsafety caused by 
slouching. In this paper, a prototype for wearable technology called PosturAroma is introduced: 
a fashionable necklace with a sensor that detects slouched body posture and reminds the user 
to stand straight by giving out a discrete scent. 

KEY WORDS: embodiment, scent, perception of safety, wearable technology

INFLUENCES ON FEELINGS OF PERSONAL SAFETY 
IN PUBLIC SPACES

Feeling safe in public spaces is often seen as a result of a 
combination of the design of the environment and the social 
control that is present in the space. The latter is today mostly 
measured by the amount of security cameras that are around. 
However, research has shown that the presence of cameras 
has no real positive effect on the feeling of safety (Bannis-
ter, Fyfe &  Kearns, 1998). Actually, the results illustrated an 
equal increase in feelings of safety as well as of unsafety. It 
is necessary to look beyond the space itself and the amount 
of security; this paper will, therefore, explain how the indi-
vidual can or does influence his or her own feelings of safety. 
More specifically, the body, its movements and posture will 
be taken as a central focal point.

The Influence of Body Posture on Feelings of Perso-
nal Safety
According to Damasio’s somatic marker hypothesis (1999), 
emotions are provoked by communicating the current state 
of the body to the brain. This would imply that deliberately 
moving in a specific manner could regulate or influence feel-
ings. Other researchers have underlined this by showing that 
happy, sad or fearful movements indeed evoked these par-
ticular emotions (Shafir, Taylor & Atkinson, 2013).
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In self-defence training, people are often advised to walk 
with confidence and not to look scared or unsure (Lorden, 
2003, p.7).  They are told also to stay alert and aware and 
look around (Jacob, 2014). When a person looks around, 
makes eye contact and has the back facing the wall, he or 
she tends to feel more confident (McCaughey, 1998, p. 293). 

In addition to taking a specific posture in order to feel better, 
emotions are also expressed by the body in order to indicate 
and communicate (to others) how the person feels. 

Body Posture as Indicator of a Felt Emotion
In an experiment, Oosterwijk (2009) showed that people dif-
fered in body posture by sitting more straight or slouched 
in relation to words respectively related to pride and dis-
appointment. This shows a direct relation between the felt 
emotion and changes in body posture. 

Equally, body posture can also show a person’s vulnerability. 
This vulnerability can be noted by possible attackers when a 
woman walks in a public space.(Foncke, 2012. p.22). In gener-
al, this is the one with the most insecure, vulnerable body pos-
ture. A study by Coulson (2004) illustrates how emotions are 
shown during certain postures. Figure 1 depicts the postures 
that are connected to fear. Fear is depicted by a slight slouch.

  

Figure 1. Postures connected to fear (Coulson 2004: p.124)

CASE: THE DESIGN OF A NECKLACE TO IMPROVE 
WOMEN’S FEELINGS OF PERSONAL SAFETY

In this case the particular focus on women was made based 
on the fact that women often have a lower safety perception 
in public spaces than men (Loukaitou-Sideris, 2005). In order 
to make women feel safer, several requirements are set. 

Requirements

Based on the previously discussed findings it was concluded 
that if a person is walking slouched, he or she tends to feel 
less safe than when standing straight. The emotion that is ex-
perienced is also shown by the body, so when someone feels 
confident and stands up straight, this will be reflected in the 
body posture. The solution that had to be designed should, 
therefore, require the improvement of body posture by pre-
venting slouching and provoking a straight posture.

In order to make someone feel more confident through an 
improved body posture, it is important to have  something 
that reminds the person not to slouch. For the reminder to be 
effective  while the person is in a  public space, an important 

requirement  is that the reminder should not  be  obtrusive 
and that it be just-in-time (provide direct and real-time feed-
back to slouching behavior). This would require the solution 
to be able to detect current body posture (in order to react 
accordingly) and at the same time send a discrete signal to 
the person to provoke adjustment of posture if needed.

Solution

The start of the design iterations was to focus on the devel-
opment of a necklace (as a possible fashion statement) that 
would detect body posture (through an integrated sensor) 
and would remind the wearer by releasing a scent (as non-
obtrusive trigger) to change posture. Figure 2 illustrates the 
working principle of the necklace. 

Figure 2: Working principle of the necklace

The Necklace as a Fashion Statement

As women wearing the necklace would probably want to be 
as inconspicuous as possible when walking around, the neck-
lace should be either very neutral, or could in contrast make 
a fashion statement. The latter could have the additional ef-
fect of empowerment by feeling fashionable. Several designs 
were explored together with a fashion designer, in order to 
find the right balance between fashionability and the ability 
to integrate the needed technology. Figure 3 shows several 
explorations in the design.

Figure 3: Several explorations in the design of the necklace
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Scent as an Associative Stimulus and Trigger

Scent was used as a trigger. Scent is non obtrusive and has 
the ability to work as an associative stimulus (Robin, 1999). 
For example, a certain scent can be associated to a place or 
experience, which in turn evokes a comfortable feeling. In ad-
dition, research also shows that liking and disliking of scents 
are both very personal and culture-dependent (e.g. Herz, 
2005). For instance the scent of root beer is experienced as 
pleasant in the United States, while in the United Kingdom it 
is associated with a disinfectant (Kaye, 2004, p.60). 

Based on these insights, one of the decisions for the design 
was that it should be possible to personalize or choose the 
scents. This would make sure the user could choose a scent 
that would make her feel as comfortable as possible.

Prototype
For the final prototype of the necklace, several techniques 
were included to be able to make it functional according to 
the intended working principle as depicted in Figure 4. An 
ADXL sensor was placed in the back of the necklace, which, 
through calibration, can sense whether the user is slouch-
ing. An Arduino microcontroller was used to program the 
accelerometer to make the aroma come out when someone 
is slouching. The aroma is spread by a filament taken from a 
hacked e-cigarette, for the purpose of prototyping.

Detecting Body Posture

When the accelerometer gets tilted, the scent mechanism is 
triggered. This means that when the position is changed to 
a certain point on the x, y, and z axes, the scent comes out. 

The difference between standing straight and slouching 
has to be calibrated by the wearer herself. First, she sits up 
straight and presses the button on the necklace to register 
the value of the sensor. Then she slouches and presses the 
button again. After registering two postures, the microcon-
troller compares the absolute values of the difference be-
tween the good posture angle value and the bad posture an-
gle value of X, Y, Z. It chooses one axis from X, Y, Z, which has 
the biggest absolute value of the difference. If the absolute of 
the difference between the current angle of the chosen axis 
and the good posture value is bigger than the absolute of the 
difference between the current angle of the chosen axis and 
the bad posture value, it fires the filament and LED on the 
Arduino board and emits the scent.

The Trigger as Reminder

In order to vaporize the specific aroma, a filament from an 
e-cigarette was hacked for the purpose of prototyping. The 
filament gets heated, which in turn heats the cloth that is 
drenched in e-liquid. When using the e-cigarette in the ha-
bitual way, smoke comes out, but after adjusting it there is 
only a small amount of smoke. The filament can be seen in 
Figure 5. 

Final Design of the Necklace

The necklace consists of 3D printed cases, the mechanism and 
fabric. The 3D printed cases are used to keep the mechanism 
in the right place, as well as to protect it.  This can be seen in 
Figure 6. A bright colored fabric is used to improve attractive-
ness of the design of the necklace, depicted in Figure 7.  

USER TEST

A small-sized user test was performed in order to investigate 
the functionality and initial experience of users. Five female 
participants were given the necklace for 30 minutes. They 
were asked to wear it at the place they were sitting at that 
moment. In this case  all participants were sitting behind a 
desk. After they wore it for half an hour, they were asked sev-
eral questions related to the experience of wearing the neck-
lace. The questions were: 

•	 How often did you smell the scent? 

•	 Did you sit up straight? 

•	 Did you think about it while you were wearing it?

•	 Do you think the scent is a pleasant way to be reminded of 
standing up straight? 

•	 Does it work properly? 

•	 Would you wear it?

•	 Do you have any comments? 

Figure 4: Functionalities and technology of PosturAroma necklace Figure 5.  Battery connected to a filament from an e-cigarette
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Results
All participants thought that scent was a pleasant way to be 
reminded of a bad body posture. It reminded the participants 
that they had to sit up straight, because the connection be-
tween scent and body posture was made. The participants 
felt that the mechanism was not working perfectly and that 
it should still be improved. They smelled the scent inconsis-
tently, because they sometimes smelled it when they sat up 
straight. This can be due to the fact that there is a lack of con-
trol over the distribution of the scent. It can also be due to 
a delay, which means that the scent is released, but it takes 
time for it to travel to the user´s  nose.

DISCUSSION AND CONCLUSIONS

One of the strengths of the proposed concept is that it in-
volves empowerment by a fashion statement. At the same 
time it shows that scent can be used as a non-obtrusive re-
minder of emotion-affecting body posture.  There is also a 
possible effect of personalized scents on comfort, which is 
interesting for future research. The necklace is situated in a 
more preventive approach rather than a defensive one.

A benefit of using e-cigarette filaments is that it uses car-
tridges that are interchangeable, which in turn would make 
it possible for the user to choose her favorite scent. For safe-
ty and durability reasons, however, other technical options 
should also be explored. 

It is still to be found out whether the concept is effective 
when used outside, as it has not yet been extensively tested 
in the user’s real environment. More design iterations and 
technical optimization are necessary to develop the proto-
type of PosturAroma into a potential product. Optimization 
is necessary in technical aspects, durability, safety, range 
of available scents, size and design. Some concerns need to 

be taken into account should the project be taken further, to 
tackle unwanted negative emotional effects. For instance: the 
effect of scent as a trigger could wane over time, or it could 
become unpleasant to be exposed to a certain scent too often 
or for too long. Secondly, the choice of personal scents such 
as perfumes is a very conscious decision for women. The risk 
of overruling this cosmetic choice could have a negative ef-
fect on the willingness to use such a device. Moreover, fram-
ing this idea in a way that could suggest a possible solution 
to unsafe situations is problematic. Although it can be argued 
that the necklace can have a positive contribution to the per-
ception of safety, this might  be undesirable or even mislead-
ing. Further testing has to show what the real life effects are 
for the perception of safety. It will very likely  point out that it 
has beneficial effects for the feeling of self-confidence as this 
is strongly related to body language and posture. But it could 
turn out that results for the perception of safety are slighter 
than expected when used in a range of real life situations.
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DESIGN FOR HAPPINESS & 
SUSTAINABLE SOCIETIES

Carolina Escobar-Tello
Loughborough Design School, Loughborough University, 
Loughborough, Leicestershire, LE11 3TU, United Kingdom
  M.C.Escobar-Tello@lboro.ac.uk,

BACKGROUND ISSUES, WORKSHOP 
GOAL, AND APPROACH

The overarching foundations of our current world structure 
have led to a ‘material-centred culture’ where the systems of 
belief and values pivot around externalities such as material-
ism and money.  In the majority of countries around the world, 
particularly in western and developed countries, this ‘culture’ 
has been designed and marketed in unsustainable ways invit-
ing users to buy and discard products more frequently (i.e., 
designing for obsolescence; fast-track consumption; cradle-
to-grave design). Unfortunately, increasing evidence suggests 
that although economic growth has been increasing for the 
past 60 years or so, happiness and well-being, environmental 
and social capital, and sustainable lifestyles have been declin-
ing (Jackson and McBride 2005, Amna Silim 2012, Abdallah  
et al., 2012).

Sustainable Design, Design for Happiness and Well-being, and 
Sustainable Consumption present good opportunities, with 
strong potential, to change the current situation, improve 
the world foundations, and build more sustainable lifestyles 
and happier societies; although their relationship has not yet 
been studied widely in a systematic way, there are already 
many indicators which show that we can live happily and 
more sustainably, with much less material items and less con-
sumption (Veenhoven 2004, Abdallah et al., 2012). Through 
understanding the way in which design and the designer can 

contribute in a holistic way to the abovementioned, the Design 
for Happiness framework (DfH) (Escobar-Tello 2011) proposes 
an innovative design approach, process and tool-kit to design 
a ‘sustainable material culture’ (sustainable products, ser-
vices or systems) capable of contributing to shaping and pro-
moting society towards happiness and sustainable lifestyles 
underpinned by sustainable economic foundations. 

The results and analysis of the data gathered through the 
various workshops carried out so far, confirm that the DfH 
framework is successful in translating complex values (i.e., 
happiness, sustainable design, sustainable societies) into tan-
gible design values, and hence bringing designers, as well as 
multidisciplinary agents, into an innovative design mind-set. 
More significantly, it is also a seed for building more sustain-
able societies where individuals lead sustainable lifestyles; es-
sentially, for triggering societal systemic shifts and enabling a 
transition at a broad societal system level (Escobar-Tello 2014, 
expected publication). 

Aim: 
The aim of this workshop is therefore to offer its participants 
the opportunity to experience and apply the DfH framework. 
Throughout the workshop participants will have the opportu-
nity to design products, services or systems (PSS) through the 
use of the DfH process and tool-kit, allowing them to embed 
the abovementioned complex values in their design proposals. 

ABSTRACT

Sustainable Design, Design for Happiness and Well-being, and Sustainable Consumption present good opportu-
nities, with strong potential, to change the current situation,improve the world foundations, and build more sus-
tainable lifestyles and happier societies; although their relationship has not yet been studied widely in a system-
atic way, there are already many indicators which show that we can live happily and more sustainably, with much 
less material items and less consumption (Veenhoven 2004, Abdallah  et  al., 2012). Through understanding 
the way in which design and the designer can contribute in a holistic way to the above mentioned, the Design for 
Happiness framework (DfH) (Escobar-Tello 2011) proposes an innovative design approach, process and tool-kit 
to design a ‘sustainable material culture’ (sustainable products, services or systems) capable of contributing to 
shaping and promoting society towards happiness and sustainable lifestyles underpinned by sustainable eco-
nomic foundations.



157DESIGN FOR HAPPINESS & SUSTAINABLE SOCIETIES | C. Escobar-Tello

De
si

g
n 

fo
r 

so
ci

al
 in

no
va

ti
o

n

It will equip them with the skills to replicate such learning ex-
perience, and enable great potential for social innovation, driv-
ing sustainable change in business, organisations and society. 
Moreover, the workshop will add to the DfH research evidence 
portfolio, which so far has focused on developed economies 
(UK). This workshop seeks to provide further evidence of its 
value, application, and impact in cross-cultural environments, 
and highlight further implications for the design discipline.

Delivery: 
The DfH is delivered through a co-design workshop setting pro-
viding an environment for its participants, ideally multidisci-
plinary agents, to design and create. Its process and tool-kit 
serve as a method to bring from a bottom up approach the 
characteristics and values of what is important and meaningful 
for people. Throughout its phases, the workshop participants 
will approach design from a different perspective. Collabora-
tive design dialogues that support sustainable design innova-
tion processes will result in systemic level changes (PSS) with 
high potential to contribute towards happiness and sustain-
able lifestyles as opposed to the restrictive product improve-
ment level. Depending on the time available, the outcomes of 
the workshop will be at a stage where they can be tested in a 
‘real world’ setting.

Followed by a presentation of the theory underpinning the 
DfH, the participants focus on the session’s design brief (a 
burning issue/problematic relevant to the context of delivery 
[i.e. Colombia]), immerse in a series of collaborative dialogues 
and idea generation stages, and give way to a series of con-
ceptual design proposals. This workshop’s process follows five 
phases (Figure 1) and will be supported by the workshop’s fa-
cilitator and the framework’s tool-kit. Participants will work in 
small groups. 

Intended number of attendees:

• Minimum 6

• Maximum 30

Length of the workshop:

• Ideally full day – 6 hours

• It can be accommodated to half-day too (3 hours)

Characteristics of the space/room 
needed to conduct the workshop:

• Open ‘studio’ space

• ‘Round’ tables that allow working in groups (4-5 people per 
group depending on number of attendees).

• Magnetic ‘white’ boards

• Computer or facilities to connect laptop.

• Screen projector; sound.

• Materials – A2 and A3 blank paper, markers.

• Website/blog 
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Figure 1. Design for Happiness Workshop – Phases and Guiding Narrative (Escobar-Tello 2014) 
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BACKGROUND ISSUES

On the occasion of the 2014 “Design and Emotion” Conference, 
Dr. Vezzani and Dr. Tang, from the University of Leeds, will work 
with Fabrizio Pierandrei from PACO to organize a one-day (6 
hours) workshop aimed at using design thinking as leverage to 
create a sustainable urban community in Medellín. It attempts 
to test a portable model to engage stakeholders in the use of 
Design Jams for the development of a sustainable community. 

Playful City Jam calls for the participation of Medellín com-
munities and local organizations to work creatively and collab-
oratively  with practitioners and students from different design 
areas (i.e., design students and teachers with social sensi-
bility, government workers, community groups involved with 
social innovation processes, etc.) to deliver multi-sectorial 
solutions to promoting a sense of community and individual 
engagement in urban sustainability.

This proposed workshop, which is part of an ongoing project 
led by Dr. Tang and Dr. Vezzani, focuses on developing a de-
sign-led model and tools to enable the active participation of 
both individuals and local communities in sustainable living 
and therefore  enhance their sense of community1.

Previous experiences of running both global and local design 
jams in Leeds (in partnership with PACO) have resulted in a 

“prototype” for applying collaborative design in the improve-
ment of community living. Playful City Jam will test the effec-
tiveness of the “prototype” developed in enhancing creativity 
and supporting spontaneous design activities, aiding an inter-
disciplinary group to work together on problem identification, 
design ideation, prototyping and implementation.

 

WORKSHOP GOALS

Playful City Jam focuses on a Medellín urban community and 
the theme of sustainable lifestyle; in particular, the attendees 
will be asked to work in team on a particular challenge of Me-
dellín.  This challenge will be suggested by Medellín Ciudad 
Intelligente2 and will be kept secret until the Jam kick-off. 

The aim of the proposed workshop is threefold:

•		 To test and evaluate the effectiveness of using Design Jams 
to engage urban communities, local (administrative) orga-
nizations and designers to co-produce solutions to urban 
sustainability and community development;

•		 To test the level of public interest and engagement in a De-
sign Jam and assess participant feedback, knowledge and 
the skills they acquire to act on the issues related to sus-
tainability after the jam.

PLAYFUL CITY jAM
Dr. Valentina Vezzani
Research Fellow, School of Design, University of Leeds (UK)
  texvv@leeds.ac.uk
Dr. Tang Tang 
Lecturer in Sustainable Design, School of Design, University of Leeds (UK)
  T.x.Tang@leeds.ac.uk
Fabrizio Pierandrei
CEO of PACO Design Collaborative (IT) 
  fabrizio@pacollaborative.com

1 McMillan, D. and Chavis, D. M. (1986) Sense of Community: a 
Definition and Theory, Journal of Community Psychology, Vol. 
14, pp. 6-21.

2 http://mdeinteligente.co/estrategia/
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•		 To contribute to the development of a portable model that 
would enable local administrative bodies to engage local 
citizens, organizations and design practitioners in the di-
alogue on sustainable community development. The aim 
is to produce innovative ideas and solutions starting from 
needs, expectations and knowledge of citizens involved 
themselves in the urban community for the co-creation of 
social innovations of real value for individuals and commu-
nities.

APPROACH: A DESIGN jAM

Playful City Jam is a design jam, planned and implemented 
by two organizations, by bringing different interests, resources 
and approaches together:

School of Design, University of Leeds (UK), represented by Dr. 
Tang and Dr. Vezzani, leading the study on sustainable de-
sign education and collaborative design. Co-organizers of the 
Global Sustainability and Service Jams3 in Leeds.

PACO Design Collaborative; a non-profit association for social 
promotion located in Milan (Italy), as an international network 
of holistic professionals and organizations, who believe in the 
potential of design and education to foster social innovation, 
sustainable behaviors and business opportunities. PACO is the 
local organizer of the Global Sustainability, Service, and Gov 
Jams in Milan. http://pacollaborative.com

Medellín Ciutad Intelligente; a program of the Medellín Mayor-
alty and UNE EPM Telecomunicaciones (Colombia) that works 
on open government, citizen participation, social innovation, 
and sustainability.  Its aim is to improve the quality of life of 
citizens through digital inclusion as well as citizens’ empower-
ment and engagement. http://estrategia.medellin.co

The Playful City Jam aims to involve and activate different 
types of stakeholders who will co-produce tangible design 
outcomes on Medellín’s real challenges. It is based on col-
laboration, sharing, inclusion, experimentation and fun. These 
characteristics will allow the attendees in Medellín to over-
come their social and cultural barriers, to engage in discus-
sions and understand common problems, to learn  from one 
another, and to transform their ideas into a concrete design or 
plan of action which can become real.

The Playful City Jam will be based on the direct participation of:

•  One of the Organizers: as coordinator and observer of all 
the activities along the jam;

•  Jammers: working in team; at least one of them will be a 
designer;

• Facilitators: preferably designers who will be able to facilitate 
the dialogue within each team and the use of the tools pro-
vided, to give insights and tips during each phase of the jam;

• Mentors: invited speakers who are familiar with the topics 
proposed at the jam. They do not have to be there all day, 
but should talk to every team and attend their final presen-
tations.

The Playful City Jam will be structured according to the follow-
ing phases and activities:

1.  Welcome: the organizer will present the goals and sched-
ule of the jam, and introduce the staff as support of the 
activities; mentors will be invited to provide quick insights 
and tips on Medellín’s challenge suggested by Medellín 
Ciutad Intelligente) to be developed during the jam.

2.  Warm-up: a game will be proposed to the attendees (in-
cluding facilitators and mentors) to break the barriers 
among people and prepare them for teamwork.

3.  Rainstorming and exploration: with the support of facilita-
tors, jammers will cluster in teams and start to research 
and discuss  the proposed challenge, starting from their 
experiences and interests.

4.  Sharing ideas: each team will make a quick presentation 
of its own theme, ideas, and approach to overcome chal-
lenge. To allow teams to compare their processes and 
bounce off ideas to each other, they could share what they 
have done in the interim presentation before the lunch 
break. 

5.  Coffee/Lunch break: this phase will allow the teams to 
have a break, change focus, and continue the dialogue in 
and across teams.

6.  Designing the idea: the teams will be provided with service 
design tools to support the development and communica-
tion of their idea, including a business canvas, and create 
prototypes, as tangible evidences of what to be imple-
mented.

7.  Final presentations: each team will present its own project, 
and a final discussion on the experience will be opened

During the jam, some activities and short interviews will be 
recorded by a video camera Questionnaires will be used to 
assess attendees’ expectations, personal interests, and feed-
backs on the process and  tools provided. Semi-structured in-
terviews will be conducted to gather feedback from attendees 
on their engagement in the activities.

 

CONCLUSION / FUTURE DEVELOPMENTS

The Playful City Jam in Medellín is an opportunity for the 
School of Design, Leeds University and PACO Design Collab-
orative to  strengthen the collaboration with  Medellín Ciutad 
Intelligente. It will open a way to further international longer-
term projects on collaborative design for sustainability and 
social innovation.

Moreover, the workshop outcomes will be disseminated 
through the publication of academic journals.

3 To know more about the Global Jams visit: http://planet.glo-
balservicejam.org/content/about and https://www.youtube.
com/playlist?list=PLjJM-jp5eYYXIEcDJsABfhO4zYhkqe2fC
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Characteristics of the space/room needed to con-
duct the workshop
The space with moving tables and chairs should allow people 
to move easily, considering the planned activities. In particu-
lar, each team (from 3 to 6 people per each) will need a desk, 
chairs and ideally wall space.

• Space to project kick-off slides and video clips 

• WiFi: stable and fast connection for all attendees.

•  Coffee breaks: a room with enough space to create an area 
for coffee break and “relax”.

•  Lunch break: preferably in another space (maybe out-
doors) to allow attendees  to change their focus, enjoy the 
social meeting and strengthen relations. If not a refresh-
ment service in another place, a take-away would be an 
alternative.

Materials and special requirements
Movable tables (for working in teams) and chairs; projector; 
WiFi; stationery such as paper (A3 and/or A2), sticky notes, 
markers, scissors, tape, glue, cardboard.

Video camera with tripod and memory card to film some of the 
workshop activities and short interviews.

Refreshments: coffee, tea, juices, snacks and preferably also 
some sandwiches for the lunch break.

Communication of the event
The Playful City Jam event will have visibility online through 
the Playful School Project web page, hosted by the School of 
Design, University of Leeds website. Moreover, PACO and Me-
dellín Ciutad Intelligente will promote the event on their own 
websites.

We will set up a project blog that will record the workshop, 
e.g., procedures and status updates, and a Twitter and Face-
book page that will promote the event and involve the attend-
ees before, during and after the Playful City Jam experience.

 http://de2014.uniandes.edu.co  |   October, 2014. ISBN 978-958-774-070-7.  pp. 158-160
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We aim to motivate assistants to question themselves about 
the connections between poverty and peace in the Colombian 
context, and what  poverty and peace mean to them as indi-
viduals and as a group. We feel that if we focus on how poverty 
and peace feel, the outcomes might be extraordinary. 

WORKSHOP POSITION PAPER 
- BACKGROUND ISSUES 

Poverty and inequality figures remain

“Colombia’s social agenda has undergone a dramatic evolution 
in recent years. The growth and sophistication of public social 
programs has been accompanied by a deepening of private 
sector involvement with poverty-related issues. However, pov-
erty and inequality figures remain unacceptably high, and it is 
now accepted that neither sector’s offer is sufficient to create 
inclusion and address problems of poverty at the scale that 
is required. In this context, social innovation has been recog-
nized as a tool that can unlock more effective approaches to 
issues of poverty, and facilitate the cooperation between ac-
tors in various sectors”1. 

The Agency and its Center for Social Innovation have been con-
sistently working on discovering new ways and initiatives to 

solve challenges related to poverty, viewing it from the poten-
tial of communities to create better solutions. Simultaneously, 
Colombia is going through a peace process that is fundamental 
for overcoming extreme poverty, as overcoming extreme pov-
erty is fundamental for the success of the peace process. We 
see that people and organizations are talking about poverty 
and peace, but not experimenting how peace and poverty feel 
like. No time is being invested in imagining a different reality. 

We want to develop a process in which participants can con-
nect to what poverty and peace represent to them, and let 
them realize that the created process is really conducted by 
them, although facilitated by an expert.

WORKSHOP POSITION - PAPER-
WORKSHOP GOAL

To develop a collective process of creation in which partici-
pants will come up with an idea (project) related to poverty 
and peace, so that it can later be developed by one (or more 
than one) of the leaders of the workshop. 

WORKSHOP POSITION PAPER - APPROACH 

Our approach is not theoretical but emotional. This means that 
the creative process will not be based on concepts or theories 
but on a set of questions that connect the participants to what 
they are going to create. In other words, we are going to focus 
on the “why” and not on the “what”.

DIBUjANDO LA POBREZA, 
COLOREAMOS LA PAZ 

Natalia Currea Dereser
Agencia Nacional para la Superación de la Pobreza Extrema 
Carolina Ávila
100% Open
Mariana Amatullo
Art Center College of Design
Francisco jose Noguera
Compartamos con Colombia
Ignacio Vidal
Socialab

1  Taken from the Project abstract PIONEROS SYSTEM OF SOCIAL 
INNOVATION, presented to the Multilateral Investment Fund 
MINF in 2012, and approved in March 2013. Developed by Com-
partamos con Colombia in association with Anspe.
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NAMES, AFFILIATIONS AND 
CONTACT INFORMATION

The workshop is led by the Center for Social Innovation (CIS) of 
The National Agency to Overcome Extreme Poverty in Colom-
bia (ANSPE by its Spanish initials) in collaboration with:

Art Center College of Design - Mariana Amatullo   mariana.
amatullo@artcenter.edu

100% Open - Carolina Ávila- caroavi@gmail.com 

Compartamos con Colombia -  Francisco Noguera   francisco_
noguera@compartamos.org

Socialab -  Ignacio Vidal   ividalf@socialab.com

Center for Social Innovation-ANSPE Natalia Currea Dereser 
natalia.currea@anspe.gov.co

Fundación Bolívar Davivienda: Fernando Cortés fernando.cor-
tes@segurosbolivar.com 

Number of participants (Attendees):  between 15 and 40, 
ideally.

Duration of the workshop: 6 hours.

Location: Bogotá D.C., Universidad de los Andes.

Target
The workshop is intended for multi-sectorial participants in-
terested in comprehending poverty and peace from a differ-
ent perspective, and willing to think and create collectively 
around these matters.

• Students (particularly on the areas of design).
• Professionals. 
• Private sector.
• Public sector.
• Academia.
• Community.
• NOG’s.

Characteristics of the Space
Taking into account the methodology and activities (collab-
orative work), the room should ideally have:

• Capacity for 80 people.
• Good illumination  (natural light if possible).
• Movable structures (tables, seats)
• Structures that allow facilitators to post light elements so 

the creative process can be visualized by participants. 

Materials and Special Requirements
Round tables seating 8 to 10 people (movable); acrylic boards 
and erasable markers; 15 to 40 seats (easily movable); post-
its; sheets of paper; video beam; sound system.
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LANGUAGE OF CONFLICTS:
AN INTRODUCTION TO USING CONCERN 
CONFLICTS AS A DESIGN OPPORTUNITY

Deger Ozkaramanli, Elif Özcan, Pieter Desmet

ABSTRACT

This workshop is based on the proposition that concern conflicts can be powerful starting 
points for user-centered design processes. Concern conflicts arise when the user wants to 
simultaneously fulfill two concerns that require mutually exclusive choice alternatives. Imagine 
your alarm clock ringing in the morning. You need to attend an early morning meeting that is 
important for your work (concern for competence), but you also want to stay in bed to relax for 
as long as you can since you could not get enough sleep (concern for relaxation). What do you 
do? This is a typical example of an experience that involves a concern conflict, i.e. a dilemma. 
Dilemmas are pervasive in everyday life, and thus, they are a crucial part of every design 
context. The way designers formulate and address users’ dilemmas can lead to creation of dif-
ferent product identities ranging from user-friendly products to products that promote social 
responsibility. In this workshop, participants will have the opportunity to explore different types 
of dilemmas and to create design concepts using new design tools and techniques. 

INTRODUCTION

Designers are skillful in identifying and designing for unfulfilled 
wants and needs of their users: this is the premise of user-
centered design. However, people pursue multiple and often 
conflicting goals during their everyday activities: we may de-
cide to skip our gym-night to go to the movies (concern for 
entertainment), and yet, wish we would have a fine-looking 
body like the movie stars we admire (concern for beauty). Or 
we may want to show our best selves to increase our chance 
for a promotion (concern for competence), yet we also want 
to remain modest because we do not like to be perceived as 
being arrogant (concern for social approval). Designers can 
take any of these concerns as the starting point for design-
ing something that appeals to the user. However, addressing 
unfulfilled concerns separately might result in designs that 
fulfill only one concern while ignoring the other. As a result, 

these designs might evoke both pleasant and unpleasant user 
experiences. Therefore, we propose that focusing on the ten-
sion between the concerns, rather than on specific concerns in 
isolation, lead to solutions that tackle this emotional duality.

Users experience different types of dilemmas ranging from 
concrete and context-specific dilemmas (e.g. I want to cook 
my own dinner versus I want to keep my kitchen clean) to 
abstract and ideological dilemmas (e.g. I want to be social-
ly responsible versus I want to lead a comfortable life). As a 
result, it is important for designers to be equipped with the 
knowledge and tools that support identifying and designing 
with users’ dilemmas. In this workshop, the participants will 
be introduced to three main stages of a conflict-driven design 
approach that can support designers in designing with dilem-
mas (see Figure 1). The main challenges and opportunities of 
adopting a conflict-driven design approach will be discussed 
and future research directions will be identified.

Figure 1. Conflict-driven design approach
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Stage 1 - Capturing Users’ Dilemmas
An important challenge in the proposed approach is that it 
requires identifying users’ dilemmas that are relevant to the 
user and inspiring to the designer. To address this challenge, 
the participants will be introduced to several research meth-
ods and gain hands-on experience with a work-in-progress 
research tool (i.e. co-exploration) developed by the authors.

Stage 2 - Formulating Relevant and Inspiring Con-
cern Conflicts 
Dilemmas are composed of two concerns that conflict each 
other in a specific design context. These concern conflicts can 
be taken as a starting point for design activities. As a result, 
the second challenge in the proposed approach is to distill 
concern conflicts from users’ dilemmas and to formulate these 
concern conflicts in a relevant and inspiring way. For this, the 
participants will be introduced to various ways concern con-
flicts can be formulated based on the work of Desmet (2008), 
and Desmet and Ozkaramanli (2012). 

Stage 3 - Developing a Design Vision for Addressing 
the Selected Concern Conflict
Identifying dilemmas and formulating concern conflicts take 
designers only half way through the design process. Therefore, 
the third challenge in the conflict-driven design approach is to 
generate design ideas that can address the concern conflict 
at hand. For this, the participants will be introduced to three 
main design directions (taking a firm stance, taking a flexible 
stance, or taking no stance) and supporting design strategies 
to deal with the concern conflicts they selected.

WORKSHOP

The goal of this workshop is to introduce a preliminary ap-
proach to conflict-driven design. The research questions we 
aim to address can be formulated as (1) what are possible 
criteria to select an inspiring dilemma? (2) What are possible 
criteria when formulating an inspiring and informative concern 
conflict? (3) What are possible criteria that designers use when 
forming a design vision to address a selected concern conflict? 
We welcome critical discussion on the usefulness of adopting 
a conflict-driven design approach and seek out inspiring tools 
to support its implementation. 

Approach
Participants will be introduced to various tools and techniques 
that can support the implementation of the proposed design 
approach. The workshop will be composed of three 30-min-
ute lectures followed by interactive exercises and reflective 
discussions. At the end of the workshop, designers will gain 
a comprehensive overview of tools and techniques they can 
use to implement the three main stages of the conflict-driven 
design approach. 

TIME SLOT ACTIVITY

09:30 - 10:00 Ice breaking session

Present your ‘dilemma’ 

10:00-10:30

(30min)

Lecture 1 - Introduction to conflict-driven 
design

- Introduction to dilemmas and their main 
components

- Defining the role of design in dilemmas

- Exploring tools and techniques for captur-
ing dilemmas

10:30 - 10:45 Morning break

10:45 - 11:45

(1hr)

Exercise 1 - Identifying inspiring dilem-
mas using co-exploration (in groups of 
3-5 people)

- Capturing dilemmas experienced in a spe-
cific design context 

11:45 - 12:00 Discussion and reflection

12:00 - 13:00 Working lunch

13:00 - 13:30

(30min)

Lecture 2 - Distilling concern conflicts 
from users’ dilemmas

- Introduction to three levels and dimen-
sions of concerns

- Formulating concern conflicts within and 
across different levels and dimensions  
of concerns

13:30 - 14:30

(1hr)

Exercise 2 - Formulating inspiring concern 
conflicts (in groups of 3-5 people)

Distilling concern conflicts from dilemmas

Formulating inspiring and informative con-
cern conflicts 

14:30 - 14:45 Discussion and reflection

14:45 - 15:15

(30min)

Lecture 3 - Forming a design vision on con-
cern conflicts

- Introduction to three design directions 
and supporting design strategies that can 
be used to address concern conflicts

15:15 - 15:30 Afternoon break

15:30 - 16:30

(1hr)

Exercise 3 - Forming a design vision on 
concern conflicts (in groups of 3-5 people)

- Using the design directions and design 
strategies to generate design ideas for ad-
dressing a selected concern conflicts

16:30 - 17:00 Group presentations of workshop results

17:00 - 17:30

(30min)

Debate on how to implement insights in 
design practice

- Discuss key-insights

- Discuss implementation in design practice
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Workshop details - This workshop is intended to be a full day 
(6 hours) workshop. The number of attendees is between 12 
and 15 people maximum. The organizers have no preference 
over the location of the workshop. 

Requested materials - Wireless internet access, LCD projector 
and screen, name badges, flip chart, post-it sticky notes, A3 pa-
per, writing pads, pencils, colour markers, colour papers.

Contact person - Deger Ozkaramanli, MSc., Delft University of 
Technology, d.ozkaramanli@tudelft.nl

REFERENCES
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SUBTHEME 2Theoretical Issues of 
Design and Emotion

Relationships between the philosophical and theoretical foundations of 
human emotions and design.

Includes these topics:
•	 Philosophical and Theoretical Foundations
•	 Aesthetics and Emotion
•	 Desires, Motivations and Values
•	 Space and Time
•	 Situation and Context
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INTRODUCTION

Industry growth allows for products to be developed and dis-
tributed at a fast pace. While this allows for easier acces-
sibility to the latest technology and opens doors for multiple 
product selection, it also reduces the lifespan of products 
and diminishes their relevance in consumer’s minds (Lobos 
& Babbitt, 2013). By knowing that there is a wide selection of 
newer — and in many cases cheaper — products out there, 
consumers replace them without thought or guilt. With this 
short lifespan comes a series of environmental and social 
consequences that cannot be ignored (Papanek, 2009; Tang 
& Bhamra, 2009). Products need to be developed with atten-
tion to their whole lifecycle in order to improve their manu-
facturing, distribution, useful life, and end of life. 

Timelessness, a quality of not being affected by time, can be 
a successful way of extending product lifespan by protecting 
them from style trends and ever-changing consumer tastes. 
While discussions over timelessness cover in great detail aes-
thetic considerations of artifacts and their cultural relevance, 
this paper intends to drive the concept of timelessness beyond 
theoretical realms of appearance and culture and apply it in 
design practice as a tool for obtaining a sustainable advantage 
in product design. This advantage relies on creating products 
that have a universal language that remains current for a long 
time, paired with durability and dependability. The benefits of 
timelessness go beyond aesthetic considerations; they focus 
on creating something useful, and letting form enhance util-

ity and usability with as few elements as needed (Morrison, 
2002). The result is a product that is meaningful for longer 
and allows for reparability and graceful aging. These factors 
help in offsetting any environmental effort put into producing 
the product and extending the product lifespan in a manner 
that elevates user experience and satisfaction.

PRODUCT LIFESPAN IN TODAY’S SOCIETY

Today’s society looks at product lifespan as part of a short-
lived cycle where artifacts are underused and quickly re-
placed by newer versions that promise higher performance at 
lower costs. Products that follow this model are the result of 
planned obsolescence: a strategy that makes useful goods be 
perceived as useless and outdated regardless of their func-
tionality (London, 1932). Planned obsolescence has become 
a pillar for most economical models to the point where many 
countries’ economical growth is measured on how much their 
population spends on goods and services (Packard, 2011). This 
model encourages society to produce and discard products as 
quickly as possible and is more common in western societies, 
whereas in eastern cultures the idea of purchasing something 
only once is more prevalent (Chapman, 2005). The economi-
cal incentive of planned obsolescence is complemented with 
a human instinct of turning possessions into symbols of who 
their users are, and who they want to become (Schultz et al., 
1989). As people go through an endless cycle of outgrowing 

TIMELESSNESS IN SUSTAINABLE PRODUCT DESIGN
Alex Lobos
Department of Industrial Design, Rochester Institute of Technology
  Alex.Lobos@rit.edu

ABSTRACT

Shorter product lifespan driven by reduced durability and planned obsolescence is causing 
severe environmental issues and diminishing user experience. Sustainable Design is address-
ing this problem with strategies that improve a product’s lifecycle and address important ar-
eas of impact in manufacturing, use, and end of life. This article explores how the concept of 
‘timelessness’ can be used as an effective strategy for creating products that are cherished and 
enjoyed by their users, last longer, are easier to repair, and have better options for end-of-life. 
A series of case studies found in commercial products, as well as in student projects, illustrate 
how timelessness can be achieved at four levels: appearance, product efficiency, material se-
lection, and user experience. Timelessness integrates sustainability and user experience in a 
natural way that is needed for elevating the quality of design and its impact on society.

KEYWORDS: sustainability, design, timeless, emotion, education. 
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themselves and wanting to become something different than 
what they are, they keep changing their material possessions, 
which ultimately leads to a consumerism pattern with nega-
tive environmental consequences (Chapman, 2009). Manu-
facturing processes consume large amounts of energy, water, 
and other natural resources in order to extract and process 
materials as well as to run infrastructure. The speed at which 
these resources are being used is far larger than their renewal 
rate, leading to an unsustainable pattern (Leonard, 2010). 
Also, the push for cheaper products compromises quality and 
makes products fail early. Since these products are manu-
factured as cheaply as possible, they are often impossible 
to repair or upgrade. The result is an unmanageable volume 
of trash that affects the environment and takes up precious 
space in the form of landfills or informal waste grounds. This 
cycle also diminishes the experience that users have with 
their products, leading to unsatisfied consumers that don’t 
find products meaningful or relevant, and replace them with-
out much thought or care (Hamilton, 2004).  

SUSTAINABILITY IN PRODUCT DESIGN

Reacting to this negative trend in today’s economy, sustain-
able product design has evolved as an important approach 
to product development, addressing issues created by out-
dated processes and behaviors. Sustainability strives for 
the implementation of systems that can meet today’s needs 
without preventing future generations from meeting theirs 
(Hofstetter & Madjar, 2003). In order to achieve this, design-
ers and engineers must develop products that optimize pro-
cesses throughout their entire lifecycle. Frequent solutions 
include enabling material extraction and manufacturing with 
reduced energy requirements, simplifying transportation and 
packaging, prolonging product use, and improving end of life 
by reuse and recycling (Petrina, 2000). Nonetheless, true 
sustainability goes beyond ecological considerations and 
looks at broader issues that also address society and com-
merce, achieving solutions that are better for the environ-
ment, while also providing an improved and equitable qual-
ity of life (Fuad-Luke, 2007). In making a product’s life cycle 
more sustainable, it is key to reduce the use of resources 
while assuring their future availability, all without compro-
mising other stages or the quality of output. Many products 
use such high amounts of energy in their creation that the 
chance of this energy being offset during their useful life is 
unlikely. Another stage in the life cycle where there is signifi-
cant room for improvement is end of life. From the consum-
er’s side, end of life has high importance as it is up to most 
consumers to make sure that reduction of waste, reuse and 
recycling take place.

A typical approach for addressing energy-intensive manufac-
turing is to identify processes that are more efficient. This can 
be obtained by looking at materials, processes or both (Mc-
Donough & Braungart, 2002). While this strategy makes sense 
in terms of reducing environmental impact of products, it is 
only a partial solution. A deeper issue related to manufactur-

ing has to do with the ever-growing scale of products being 
produced, and the fast speed at which they are disposed of 
and replaced. Reasons for this trend can be low-cost (due to 
high volume of production), reduced durability (due to poor 
quality issues) or desire to acquire the latest product (due to 
marketing pressure). This tendency, commonly referred to as 
planned obsolescence, is imposing enormous pressure on our 
natural resources and making our way of life unsustainable. 

TIMELESSNESS AND DESIGN

A product whose quality has been optimized has the poten-
tial to last the equivalent to multiple lifespans of comparable 
products. Reducing frequent product replacement can be 
achieved as long as a product is able to maintain its relevance 
to the user, both in terms of functionality and appearance 
(Lobos, 2011). Functionality in this case implies not only that 
the product will work for a long period of time but also that 
the product is easy to repair or upgrade. Appearance relates 
to an aesthetic that does not go out of style quickly. Achiev-
ing a long-lasting appearance can be the result of having a 
unique style, or, on the contrary, having as little ornament 
as possible. In both scenarios, products are able to discon-
nect themselves from popular aesthetic queues that will act 
as time and cultural stamps on them (Loos, 1908), and even-
tually make them be perceived as obsolete. The ultimate goal 
is then to achieve a superb performance and enhanced user 
experience that remains valuable to users time after time 
(Eisenstein, 2011; Mugge et al., 2009; Van Hinte, 2004). 

Timelessness is an important design strategy that can lead 
to a successful extension of a product’s life span. This is true 
in products that have been around for a number of years and 
that have become part of everyday life, sometimes through-
out different cultures around the world. American manufac-
turer KitchenAid, for example, is best known for their iconic 
stand mixer (Figure 1). First introduced in 1919, the company 
released their classic Model K in the early 1930s, which has 
been trademarked and remains virtually unchanged since 
(Lidwell & Manacsa, 2009). The mixer’s design has changed 
so little throughout the years, and design historian Victoria 

Figure 1. KitchenAid Stand Mixer 
Model K
By Amy (Flickr: Behold!) [CC-
BY-SA-2.0 (http://creativecom-
mons.org/licenses/by-sa/2.0)], 
via Wikimedia Commons.
http://upload.wikimedia.org/
wik iped ia/commons/1/1a/
Green_Apple_KitchenAid.jpg
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Matranga (1997, p.150) describes how ‘every attachment in 
the stand mixer, for example—from the rotor slicer/shred-
der to the sausage stuffer—will work with every KitchenAid 
stand mixer ever manufactured, including the 1919 original 
Model H’. KitchenAid’s stand mixer offers a perfect integra-
tion of form, function, and aesthetics, and it is a staple in 
many kitchens around the globe. In 1997, the San Francisco 
Museum of Modern Art included KitchenAid’s mixer as one of 
only three items in its exhibition ‘Icons: Magnets of Meaning’ 
(Evans & Cullen, 2003), making it evident that this product is 
a true icon of American design.

Another example of timelessness in the industry comes from 
the German company Braun. During the 1960’s Braun devel-
oped multiple products that applied a simple, clean, and 
understated design language. These products, designed by 
Dieter Rams and his team, are an excellent integration of 
functionality, logic, elegance and convenience. Rams’ Ten 
Commandments of Good Design emphasize how design 
needs to be useful, durable, honest, and environmentally 
friendly, among other things (Rams, 2009). These guidelines 
are evident in products such as the SK-4 radio and record 
player (circa 1956), and its follow up models SK-5 and SK-6 
(Figure 2).

The SK-4’s unique approach to product design lies in its ‘hon-
esty’ and focus on function, clean of any ornament, and a 
clear order in the operating elements (Franksen et al., 1980). 
Another great example of Braun’s simplistic approach to de-
sign is the series of radios T3, TP1, TP2 (circa 1958), and T4 
(circa 1969). These pocket receivers show little use of color 
and touch-points, and highlight the speakers with holes cre-
ating geometrical patterns with no desire of hiding their func-
tion (Ueki-Polet & Klemp, 2009). These radios are considered 
design icons, and it has been argued that they served as in-
spiration for the Apple’s popular iPod, introduced to the mar-
ket in 2001, more than thirty years later (Linzmayer, 2004). 

Ram’s philosophy on design shows a high degree of humility 
as he describes products, such as household appliances, as 
‘humble servants, to be seen and heard as little as possible’. 
(Lovell et al., 2011). His principles are also used every day 
by designers that want to create products that are not de-
scribed simply as ‘stuff’, but rather as important components 
of a person’s material landscape. Ram’s approach of creating 
not only simple designs but also better products might look 
simple in practice but it is extremely challenging to achieve, 
with an evident connection between form and function. 

Good, responsible design shows a clear connection between 
products and their function, user and environment. Some-
times designers create forms for aesthetic pleasure only, 
but great designs always have in mind the situation in which 
they will exist. Masato Sasaki (2007) talks about how ‘good’ 
shapes cannot exist in isolation of function, and design is 
about developing answers to specific situations, not about 
creating forms. Sasaki’s commentary on good design is part 
of a reflection on Japanese designer Naoto Fukasawa, an im-
portant figure of modern design and responsible for a wide 
array of products, including a CD player For Japanese manu-
facturer MUJI (Figure 3). This design was first developed as 
a concept for the company’s ‘Without Thought’ exhibition in 
1998, and it consists of a minimal wall-mounted CD player 
operated by simply pulling off a cord (Fukasawa, 2007). The 
concept was so well received in the exhibition that it was re-
leased to the market in 1999 and it’s still in production today. 

MUJI is a Japanese manufacturer of household goods, found-
ed in 1980. The company was conceived as a critique to the 
overload of low-priced products with poor quality out in the 
market, offering high-quality artifacts at very low prices. 
MUJI, which stands for ‘no brand’ in Japanese, has the pur-
pose of ‘restoring a vision of products that are actually useful 
for the customer and maintain an ideal of the proper balance 
between living and the objects that make it possible’ (Kanai, 

Figure 2. Braun SK-6 radio and record player.
By xavax (Own work) [Public domain], via Wikimedia Commons.
http://upload.wikimedia.org/wikipedia/commons/0/04/Braun-Sk61.jpg

Figure 3. MUJI wall-mounte compact disc player.
By Myself (Myself) [Public domain], via Wikimedia Commons.
http://upload.wikimedia.org/wikipedia/commons/3/37/Muji_NYC_inside_CD_play-
ers.jpg
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2010 p.14). Following on this minimalist and timeless type of 
design, Naoto Fukasawa, along with British designer Jasper 
Morrison, organized an exhibit in 2006 entitled ‘Super Nor-
mal’. The exhibit gathers a wide variety of products, ranging 
from anonymous everyday objects to design classics by Enzo 
Mari, Marc Newson, Isamu Noguchi and Achille Castiglioni, 
among others. All the products included in the exhibit share 
the same quality that Fukasawa and Morrisson (2007, p.100) 
describe as ‘something that’s good to have around, that you 
use in a completely satisfactory way without having to think 
about its shape or decipher any hidden message or tricki-
ness’. Some products included in the exhibit are Alfred New-
eczersai’s REX peeler for Zena (Figure 4), Bialetti’s Moka Ex-
press stovetop coffeemaker (Figure 5), and Isamu Noguchi’s 
‘Akari’ ceiling lamp (Figure 6). There is a peculiar balance in 
the Super Normal philosophy, in which old and anonymous 
objects are just as — or perhaps more — recognizable than 
recent designs from some of today’s most famous designers, 
all sharing a common use of minimalism and simplicity.

Designing a product with enough opportunities to extend its 
life is not enough; there also needs to be a conscious effort to 
transform user behavior and to encourage the desire to keep 
the product for longer. Designers are able to steer consum-
ers in specific directions in terms of purchasing, using, and 
disposing of products (Jelsma & Knot, 2002). The degree in 
which behavior can be affected ranges from subtle approach-
es that enlighten and spur desired attitudes to features that 
actively steer and even force specific behaviors (Lidman & 
Rendstrom, 2011). The effect of using physical characteristics 
of a design to influence function is commonly referred to as 
‘affordance’ and it creates a very important bond between 
the signals that an object projects and how users perceive 
them (Gibson, 1977). Affordances are quite effective in mak-
ing a product more intuitive and enjoyable, while avoiding 

unintended use or abuse (Lidwell et al., 2010), and in the 
case of sustainability they can make a dramatic difference in 
assuring that a product will have a good, long lifespan that 
offsets the resources used for its creation. 

APPLYING TIMELESSNESS IN PRODUCT DESIGN 
EDUCATION 

In order for designers to effectively integrate timelessness 
into their design process, it is critical to expose them to this 
approach as early in their careers as possible. The goal of this 
exposure is for them to develop a set of tools that leads to 
meaningful products and also addresses sustainability is-
sues. A perfect environment for introducing sustainability in 
design is in higher education, since it is during this time when 
designers develop their processes and skillsets, and unfortu-
nately sustainability has not received the attention it needs 
in the design curriculum (Spangenberg et al., 2002). A se-
ries of courses on sustainable design at Rochester Institute 
of Technology’s Industrial Design department are exploring 
topics such as emotional attachment, material selection, and 
timeless design, in order to improve product sustainability 
and encourage a longer, more meaningful lifespan. While the 
influence of time in design has been explored as a general 
philosophy and framework (Khoury, 2013), this educational 
effort is moving from a theoretical analysis and applying time-
lessness as a practical set of strategies for product design 
practice. The focus of these student projects is influenced 
heavily by Fukasawa and Morrison’s concept of Super Normal, 
encouraging students to maximize simplicity and to create 
products so ordinary that they become extraordinary. Along 
with the notion of Super Normal, students explore emotional 
attachment as a catalyst for user experience. Products that 

Figure 4: REX peeler by Alfred Neweczersal for Zena, Switzerland.
By Peter Wiegel (Own work) [GFDL (http://www.gnu.org/copyleft/fdl.html), CC-BY-SA-3.0 (http://creativecommons.org/licenses/by-sa/3.0/) or CC-BY-
SA-2.5-2.0-1.0 (http://creativecommons.org/licenses/by-sa/2.5-2.0-1.0)], via Wikimedia Commons
http://upload.wikimedia.org/wikipedia/commons/3/3e/Sparschaeler_Rex_Star.jpg

Figure 5: Moka Express coffeemaker by Bialetti, Italy.
By photograph by Hans Chr. R., derivative work by Saibo (Own work) [CC-BY-SA-3.0 (http://creativecommons.org/licenses/by-sa/3.0)], via Wikimedia Commons
http://upload.wikimedia.org/wikipedia/commons/c/cd/Moka_Express_sideview.png

Figure 6: A set of “Akari” lamps by Isamu Noguchi.
By User Fluffy nns on ja.wikipedia [Public domain], via Wikimedia Commons
http://upload.wikimedia.org/wikipedia/commons/9/90/Ja-isamunoguchi-akari1.jpg
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bond deeply with their users often turn from plain artifacts 
into bridges that connect users with other people, enjoyable 
experiences, and their overall environment. The implications 
of emotional attachment are important for sustainability, 
since products with these attributes have longer lifespans.  

The product categories covered by these assignments are ap-
parently simple: everyday products that exist in most home 
and office environments, such as tape dispensers, staplers, 
salt and pepper shakers, measuring cups, bottle openers and 
mortar and pestle sets. These products depend on simple 
technologies and mechanisms, allowing students to keep 
their attention on the subtleties of the products themselves 
rather than the technology that makes them work. But there 
are a couple of additional aspects that come with working on 
these types of products. One is of familiarity: most people 
use these products on a daily basis and because of this, stu-
dents need to find a design approach that feels natural and 
intuitive. The second aspect is how to understand complexity 
within simple products. A good example of this discovery is 
in tape dispensers. Most students begin working on how to 
hold the tape in place and to develop an interesting shape 
around it. Very soon they realize challenging details, such as 
the dispenser’s cutting blade: its complexity doesn’t come 
from tearing the tape itself, but rather from the force used to 
pull the roll and to assure that the roll will remain extended 
and accessible when it’s time for cutting the next piece. Oth-
er similar examples are finding the right shape and angle for 
the mouth of a bottle opener that will hold and open a cap 
effortlessly every single time, or the right angle and thickness 
of a measuring cup’s spout, so that liquids come out right, 
preventing liquids from dragging and leaking.

ACHIEVING TIMELESSNESS FROM FOUR ANGLES

As students develop their products, they break down time-
lessness into four strategies that integrate functional and 
aesthetic elements: appearance, product efficiency, material 
selection, and user experience. As students explore these 
strategies they understand that each product has a differ-
ent set of needs and opportunities, and that the best result 
will come from knowing how and when to combine different 
degrees of sustainable strategies. This multi-level approach 
is crucial in successfully addressing planned obsolescence 
given that product replacement is not necessarily the result 
of a single product deficiency, but rather the combination of 
several factors that accumulate over time (Van Ness & Cra-
mer, 2003). 

Appearance
This strategy is based on the notion that good design never 
goes out of style. Famous conceptual artist Syd Mead (2013), 
best known for the designs in iconic films such as Blade Run-
ner, Tron, and Mission: Impossible 3, talks about how good 
design needs to be ‘future-proof’, meaning that it should 
avoid becoming outdated. For students, their goal is to de-

velop products with an appearance so simple and classic that 
it is hard for anyone to know if the products have been de-
signed recently or if they have been around for a long time. If 
this strategy is successful, these products will have a better 
chance of being used for a long time and maybe even handed 
down to future generations. 

Joshua Rivers’ mortar and pestle sets use shapes that are 
simple, elegant, and engaging (Figure 7). Human factors play 
a big role in making sure that the products feel ‘just right’ in 
hands of the user, from proportions to shape to even weight. 
Models were created using rapid prototyping as well as alu-
minum sand casting, combining state-of-the-art technology 
with traditional manufacturing processes. 

Product efficiency
Design is nowadays an additive process. In order to offer 
competitive advantages, products are filled with features 
and customized options. In most cases, these additions do 
not add significant value to products but compromise per-
formance and dependability. Products developed for time-
lessness use an opposite approach that removes anything 
superfluous. As concepts are refined, there is a conscious 
effort of having each iteration being simpler, which means 
stripping away unnecessary components, shapes, parts, pro-
cesses, and interaction. The goal is to bring products down to 
their most basic form and function. The result not only offers 
smarter products, but also reduces complexity during manu-
facturing in terms of the number of parts, assembly, etc. The 
simplicity of components also makes it easier for products to 
be repaired and optimizes lifespan (Khoury, 2013). 

A tape dispenser by Robert Fish is created out of a single piece 
of sheet metal, using basic processes like bending, pressing 
and cutting in order to create functional details without com-
promising usability and appearance (Figure 8). Interesting 
details are the bumps on the sides that help to hold the tape 
in place while also providing more structure to the metal, and 
the pattern in the front edge of the piece that serves as a cut-
ter to tear off and hold the tape. The overall style of the dis-
penser consciously leaves a rough finish and slight blemishes 
in the metal to add personality and the perception of longev-
ity to the product, borrowing from ‘Wabi-sabi’, a Japanese 

Figure 7. Mortar & pestle set by Joshua Rivers. Photo by M. 
Komeijani.
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concept that celebrates aesthetic imperfections as symbols 
of natural beauty that enhance simplicity, modesty, and inti-
macy (Koren, 1994).

Materials selection
Materials are a key factor in product design. Their choice will 
drive many decisions, not only in terms of manufacturing but 
also in terms of weight, durability, finish and appearance, re-
cyclability, etc. In terms of sustainability, material selection 
needs to balance energy used for extraction and manufactur-
ing with durability during use and potential for recyclability. 
It is also preferred to minimize additional processes such as 
painting and texturing. For their projects, students focused 
on wood, metal, glass and ceramics, as these materials are 
durable, easy to manufacture, and can age gracefully. The fi-
nal designs celebrate the materials chosen by turning them 
into a focal point of the design.  For some of the designs, stu-
dents analyzed how material choice impacts the product’s 
environmental performance. After creating CAD models of 
their design, students used Autodesk’s Inventor Eco-Mate-
rials Adviser (EMA) plug-in to assign two different materi-
als and compare them side-by-side in aspects such as cost, 
transportation, embedded energy, durability potential, etc. 
EMA was extremely useful to students in determining which 
material offered the best environmental advantage, and then 
connecting that information with notions of perceived value 
and physical appearance. 

Chen Guo’s set of salt and pepper shakers uses a simple shape 
with an inner compartment for holding condiments (Figure 9). 
The design is versatile enough that it can be produced out of 
wood, plastic or ceramic. After analyzing the environmental 

impact of each material, Guo proposed plastic is a good op-
tion for high-volume productions, and wood for shorter runs. 
EMA also made evident that for the wooden version, eliminat-
ing chemically based finish coatings improved environmental 
performance while enhancing wood’s natural beauty. 

User experience
Emotional Design is an approach that goes beyond form and 
function and addresses the experiential elements that hap-
pen whenever using design solutions. The benefits of emo-
tional design offer important benefits to the user, as products 
designed under this philosophy are more engaging, authentic 
and easier to use (Desmet & Hekkertt, 2009). Patrick Jordan 
(2000) talks about how in order to reach an emotional level 
products need to achieve three levels of experience. First, 
they need to be functional, or in other words, to solve a need. 
Second, they need to be usable so that users know how to in-
teract with them and accomplish their tasks. Third, products 
need to provide joy and pleasure when used. It is important to 
understand that Jordan’s theory assumes that product plea-
sure can only happen after functionality and usability have 
been met. Good design then involves having strong attention 
to detail without loosing sight of how a product comes to-
gether and provides a meaningful interaction beyond the sum 
of its parts.

Bridget Sheehan’s bottle opener shows an understated form 
factor that is intuitive to hold and to use (Figure 10). Shee-
han’s choice for an apparently simple object allowed her to 
spend plenty of time considering design details such as the 
right length, width, thickness, and finish. The opening that 

Figure 8: tape dispenser by Robert Fish. Photo by M. Komeijani. Figure 9: Salt & pepper shakers by Chen Guo. Photo by M.Komeijani.

Figure 10: Bottle opener by Bridget Sheehan. Photo by A.Lobos
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grips the bottle top was tweaked several times to make sure 
it would open different types of caps. There is a satisfying as-
pect about holding and using this bottle opener given its pro-
portions and sturdiness, and the stainless steel should age 
gracefully as marks of wear begin to appear.

CONCLUSIONS

One of sustainability’s largest challenges is the continued 
urge to replace products that are still functional. This chal-
lenge, in big part blamed on planned obsolescence, is leading 
to an unnecessary accumulation of products with lower qual-
ity and with appearance that goes out of style quickly and in 
a predetermined pattern. This issue is of particular interest 
to product designers, given that they are the ones that de-
termine the appearance and experience of objects. Creating 
timeless products is an effective strategy for prolonging the 
lifecycle of any product. When users acquire artifacts with 
strong functional, aesthetic, and experiential attributes, they 
connect at a stronger level with them and use them for longer. 
Products designed under this approach can also be designed 
for reparability, upgradability, and recyclability, increasing 
their sustainability benefits even further. 

In the development of timeless products, it is important to 
understand trade-offs as a key element of sustainable design. 
A common example is the use of better materials, which can 
lead to higher cost. In this case, manufacturers need to make 
evident to consumers that a higher initial cost is an invest-
ment and will most likely pay itself off with a longer useful 
life and higher product satisfaction. In other cases, however, 
higher product quality does not imply a more expensive prod-
uct. Companies such as MUJI have defined business models 
that allow them to offer products with superior design and 
quality at the same price points as competitors. In this case, 
timelessness not only provides a competitive advantage at 
the time of purchase, but it also allows for production lines to 
require minimal changes over time, increasing manufacturing 
efficiency and offsetting investment costs dramatically.

An excellent way to measure the success of a product is by 
observing how it withstands the passing of time as good de-
signs maintain popularity regardless of trends and consum-
ers’ ever-changing tastes. Timelessness provides strategies 
that make products less likely to become outdated or easily 
replaced. The case studies illustrated earlier highlight how 
timelessness can be used effectively to elevate the perceived 
value of a product and to extend its lifespan beyond plain 
functionality. Timelessness creates a strong connection with 
users and it can be described as something that gets better 
with age. This approach is essential for any designer’s tool 
kit, and that’s why it’s important to integrate it not only in 
design practice but also in education. The student projects 
described in this article demonstrate various approaches 
for students to integrate timelessness attributes into their 
designs in an effective and elegant way. Designers are inter-
ested in developing design solutions that are long lasting and 
engaging, and timelessness is a perfect vehicle for achieving 

this connection and to offer solutions that defy traditional ex-
pectations for product lifespan and for user satisfaction. 
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INTRODUCTION

Color has influenced consumers in various areas for a long 
time, including fashion, product manufacturing, and brand 
development. One of the reasons that color is such a crucial 
element in design is that it possesses the potential to influ-
ence a consumer’s purchase by generating an emotional sat-
isfaction or association that is meaningful to the consumer.  
The fact that companies such as Nike, Apple, and Christian 
Louboutin expend substantial resources to develop, mar-
ket, and protect their color strategies, demonstrates the im-
portance and power of effective color strategies in business 
(Singh, 2006; and Westland, 2013).

For example, Nike’s bright yellow ‘Volt’ color is currently vir-
tually synonymous with the Nike brand itself, since it is incor-
porated into many of the products that constitute the Nike 
range. Furthermore, Apple computer has required purchas-
ers of their new iPhone 5c to select a product from a family 
of colors that conspicuously lacks the traditional dark grey or 
black color. In Christain Louboutin’s case, they have trade-
marked their ‘red sole’ on high-end women’s shoes and have 
recently garnered international news headlines regarding 
their arduous legal battle with their competitor, Yves Saint 
Laurent, over the use of red soled shoes (Buchart, 2013). 

These examples demonstrate the importance of, and a com-
mitment to, product color in marketing efforts.

Generally, a color marketing strategy includes both the man-
agement of existing and future color properties as well as 
information regarding individual and familial color develop-
ment and application to a product line and brand in order to 
make a profit. Applying ‘any’ color does not guarantee suc-
cessful sales in the market. Thus, designers and marketers 
should be concerned with methods that will aid them in un-
covering ‘appropriate’ colors for their products.

One of the researchers involved in this paper has significant 
personal experiences in defining product color palettes for 
a number of Fortune 500 companies.  His experience shows 
that color decision makers often rely on the ‘art’ of color se-
lection to make product color decisions. This art consists 
of mixing personal experience and historical product cat-
egory traditions with insights from color semiotics and the 
psychological associations that humans make with colors, 
knowledge of traditional color wheel rules such as comple-
mentary and analogous color schemes, and subscriptions 
to color trend providers whose job it is to predict what col-
ors are going to be popular in the market during the com-
ing year.  When a palette of potential color is selected, these 
color choices are then tested through a customer verification 
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process or, at least, an Executive Review, which authorizes 
final selections.  

The verifying of color preferences with users typically occurs 
in either a live focus group involving various color samples or 
using a web-based survey tool.  Both scenarios allow users to 
consider and select which colors they prefer, thus providing 
the decision makers with the confidence that a robust pro-
cess has been followed and that the ‘right’ colors have been 
identified. 

However, two independent studies involving color preference 
selections have shown that user preferences for colors are 
easily changed based on the context that the colors are test-
ed in.  Context will be defined in this paper as the situation, 
environment, layout, or scenario in which color preferences 
are tested.  

These studies demonstrate how three different contexts 
provide three different color preferences from users. The 
first context involves a stand-alone color swatch tested in-
dependently from the market category.  The second context 
introduces the product category into the color test, and the 
third context changes the color of the background surface on 
which the product’s color is tested.  The result being that with 
each change of context, color preference also changes.

This paper argues that color decision makers need to be 
aware that the simple testing of color preference with people 
or online is not as robust as instinctively imagined. Users are 
easily swayed by the context in which colors are tested.  In-
corporating this knowledge into future color exploration and 
testing will increase the accuracy of color test efforts as well 
as increase confidence in the process that leads to the final 
product color selections.

COLOR TREND  

Color decision makers often hire color trend consultants such 
as Natural Color System (NCS) or subscribe to color fore-
casting organizations like the International Color Marketing 
Group. These companies and associations are committed to 
investigating worldwide color trends and sources with the ex-
pectation that their knowledge and insight will provide deci-
sion makers with the necessary knowledge to make appropri-
ate color decisions. 

Data points, styles, and insights for these services are derived 
from various sources such as the fashion industry, architec-
ture, music, and emerging cultural phenomenon from around 
the world. Based on their findings and publications, design-
ers create inspirational color and material boards which visu-
alize how and why certain colors should be incorporated into 
the final product.   For example, figure one shows a color and 
trim board used to inform the final color for the K16 electric 
motorcycle.

Although these color trend sources are insightful, they are 
primarily starting points to begin the color exploration, which 
will lead to final product color specifications.  

Contrary to the argument of this paper, they freely mash con-
texts together to enhance the narrative they are developing.  
As demonstrated in the examples in figure one, the design-
ers provide contextless color squares, which hint to a mix 
of product categories such as transportation, furniture and 
fashion.  They also manipulate backgrounds to white or grey 
to demonstrate emerging trends.  Yes, these types of exer-
cises provide general insight into current color trends, but 
they provide little regarding absolute user color preferences 
within the product’s context.

COLOR SEMIOTICS

Another common method of product color exploration used 
by decision makers involves color semiotics or the psycholog-
ical and cognitive meanings associated with colors. Stephen 
Westland (2013) argues that color communicates meaning 
and concepts through associations and can evoke emotional 
responses from viewers.

For example, figure two shows various red images that each 
convey a different meaning through association.  The red rose 
typically symbolizes love or passion, the red-cross equates 
with health care and emergency aid.  The red stop sign is 
commonly used around the world to control traffic, while the 
collection of red hearts indicates a ‘cute’ love or valentines 
day.  Finally, the red card is symbolic of stop, danger, and the 
ultimate penalty and removal from the game.   

Figure 1. Color and Trim inspiration boards used to convey future color trend 
predictions for the K16 Electric Motorcycle.
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Another example of color associations or semiotics involves 
brands.  Figure three shows two different red squares, one is 
from the Coco-Cola logo and the other from the Netflix logo. 
Are consumers able to identify which color associates with 
which company? Yes, and consequently, brand colors are 
legally defendable as demonstrated by the lawsuit between 
Christian Louboutin and Yves Saint Laurent.  The color on the 
left hand side of the page is Coca-Cola, the color on the right 
side is Netflix.

Color semiotics strongly influence consumer behavior. Stud-
ies show that customers quickly make decisions subcon-
sciously, even before they think and compare options or fea-
tures. The associations between color and connotations are 
made during early stages of visual processing as a key mech-
anism for quick decision-making and survival (Labrecque & 
Milne, 2011).

These associations are made by the acquisitions of memo-
ries. The memory trace (Buzan & Buzan, 2000) comes from 
the creation of connections between neurons that represent 
associated stimuli. Perception of products comes from mem-
ories or the relationship among emotions and colors. Con-
sequently, people tend to choose colors they associate with 

emotions that are meaningful to them, for example, yellow 
and cheerful (Labrecque & Milne, 2011).

The associations of colors and emotions are also directly 
connected with the visceral state of the person at the time 
of choice (Lee et al., 2011).  The visceral level of product per-
ception is the relationship between the impact of the appear-
ance and the emotions evoked from a product that is related 
directly with the consumer's cultural background.

The semiotics of colors can be used in various ways in product 
design, and designers should understand the basics of the 
principles and incorporate them in color explorations.  How-
ever, the meanings people associate with colors vary depend-
ing on things like culture, religion, and regional traditions; 
they are neither consistent nor predictable. Although under-
standing the issues surrounding the notion of color semiotics 
is important, it is not a robust method to identify consumers’ 
final product color preferences.

COLOR WHEEL HARMONY RULES

Another way to explore families of potential product colors is 
to use traditional ‘color wheel’ based theories. A ‘color wheel’ 
is the range of colors in a circular spectrum that shows rela-
tionships between different visible colors. It was developed 
three hundred years ago and has been used as a foundation 
for a variety of color theories ever since (Westland, 2013). 

There are several schematic color groups that are known to 
be effective in color theories. Johannes Itten (1961) promotes 
in his book The Art of Color such combinations as, triad, anal-
ogous, and compound schemes. He further explains these to 
be rules that artists can use to provide an aesthetic apprecia-
tion regarding colors. 

Nowadays, digital web-based color wheel tools such as Ado-
be Kuler (2014), as shown in figure four, have been invented 
and used by many designers and marketers to aid in color 
family development. The color tool’s meticulous calculations 
quickly provide numerical and visual results for a number of 
classic color scheme rules and allows users to create new 
schemes of their own.

Figure 2. Examples of how the color red is associated with different mean-
ings.  For example the rose reflects passion and love, but the small red card 
equals stop, danger, and penalty.

Figure 3. Red colors can also be associated with brands. Can you identify 
which hue belongs with Coca-Cola and which with Netflix? 

Figure 4. The web based Adobe Kuler Pro-
gram incorporates the traditional color 
wheel to both visualize and quickly explore 
a variety of color rules.  The image on the 
left displays an Analogous color rule while 
the image on the right displays a Triad based 
color rule.
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Although this tool is fun to use and provides respectable and 
quick predefined color relationships, it is limited in its abil-
ity to aid color decision makers to accurately test perception 
of a product’s color.  Primarily, this tool allows designers to 
explore color relationships and to numerically define color 
specifications.

COLOR PREFERENCES

A number of studies have been done related to color prefer-
ences in humans. They typically test color preferences in a con-
textless situation.  Other studies demonstrate that individual 
preferences will vary depending on the environmental colors 
applied in a retail situation.  However, in regard to color prefer-
ences on products, there are few research articles to review. 

For example, Holmes & Buchanan (1984) teach us that color 
preference of an object cannot be found independtly of the ob-
ject. Another example is Saito’s (1983) work which found color 
preference changed when measured with and without a context.

Stephen Palmer from the department of Psychology at the 
University of California at Berkley has performed a number of 
such studies, including one on ‘Object Color Preferences’ that 
was recently published in April of 2012.  From this study, Ex-
periment Three is of particular note to this paper. This experi-
ment indicates that there is no difference in color preferences 
between imagined, depicted and actual objects. Palmer’s 
recommendation is challenged by the findings presented in 
this paper, which argue that context, the situation, environ-
ment, layout, or the scenario in which color preferences are 
tested makes a significant impact on color preference.

INDEPENDENTLY RUN COLOR RESEARCH 
SURVEYS

With these notions of context in mind and to aid in under-
standing the affects of color preferences in and out of con-
text, tests from two different researchers were performed and 
analyzed.  Because the tests were performed independently 
from each other, the data sets are not perfectly aligned, and 
one includes information on proportion that is not necessar-
ily critical to this paper’s position.  However, in general both 
tests contribute substantially to the paper’s position. 

TEST 1: THE “CONTEXTLESS” COLOR SWATCH TEST

In this study, a questionnaire on color preferences was cre-
ated and invigilated using online methods. A selection of 
twelve colored squares or swatches were chosen to obtain a 
broad range of color choices, including black and white. The 
respondents were between the ages of 19 and 35, from Eu-
ropean, American and Asian cultural backgrounds with the 
ratio between male and female at 1:1.2, or roughly evenly dis-
tributed.

Participants were asked to pick a color they liked and one 
they disliked from 12 color squares presented to them on a 
white background as shown in figure five. Participants were 
not provided or requested to imagine a context for the colors, 
they were simply asked to identify their personal ‘preferred’ 
and ‘non-preferred’ colors.  This sets a foundation from which 
to demonstrate how color preferences can vary in follow-on 
tests and exposes respondents to the notion of personal col-
or preferences. 

Results of the “Contextless” color swatch test
The results of the test show that the majority of participants 
liked a blue-tone color such as cyan #7 and blue #8 from the 
figure above.  There appears to be no noticeable preference 
differences based on the respondent’s culture backgrounds. 
Many respondents disliked the orange #4, green#6, and 
brown #11colors. See figure six below for the overall results.

These findings basically align with those proposed in Palmer 
and Schloss’s (2010) Ecological Valence Theory.  This theory 
proposes that people prefer colors that are associated with 
positive experiences, such as the color blue associated with 
blue skies, and dislike those colors associated with negative 
experiences like rotting vegetation and excrement such as 
dark browns and yellows.

TEST 2: THE COLOR “IN CONTEXT” TEST

In test two, both a product category and form were added 
and considered by respondents in their color preference se-
lections. A collection of the ten most recent Apple iPhones 
were used as colored objects in order to test color prefer-
ence. The iPhone’s original colors were not modified in any 

Figure 5. These are the contextless color swatch samples used to obtain pre-
ferred and not-preferred color choices from respondents. 

Figure 6. Results for preferred and not-preferred contextless color prefer-
ence study.
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TEST 3: THE COLOR ON ‘DIFFERENT BACK-
GROUNDS’ TEST

Test three examines how different colored backgrounds, em-
ployed when testing the color preference of objects, affects 
test subjects’ color preference.  A second researcher, not in 
direct collaboration with the first researcher mentioned in 
this paper but exploring a similar topic, performed this test.  
Consequently, the numbers of respondents and type of ques-
tions being asked are somewhat different then previously 
shown. 

This test was performed using an online survey and included 
forty respondents between the ages of 18 and 28, from Eu-
ropean, Central American, and Asian cultural backgrounds.

A collection of seven product attributes was selected against 
which to measure product perceptions. The attributes, cre-
ated with input from peer Industrial Design researchers 
and insight provided from the writings of an online expert 
reviewer (Finnamore, 2013), are: elegant, classical, male, 
simple, dynamic, childish, and bright. The survey consisted 
of four different image sets of a green iPhone that had been 
manipulated to show four different color proportion combi-
nations.  These iPhone image sets were displayed on a white 
background in one scenario and a dark wood background in 
the second scenario.  These two scenarios where then mea-
sured against the list of product attributes. For this paper, the 
proportion data from this study will not be further discussed. 
However, the product attribute data generated by the testing 
is directly applicable to our argument.

In the survey, respondents qualified each set of iPhones using 
the attribute list. They could only match one attribute with 
any one of the four image sets. In the first set of questions 
the green iPhone sets were displayed against a white back-
ground as shown in figure nine, below.  Intuition suggests that 
this white colored background is neutral and will not influ-

way. However, a material change from metal to plastic oc-
curs between the first group of five phones, numbers one to 
five, and the second group of five phones, numbers six to ten.  
This change in material and texture could have an impact on 
the color preference but was not explored in these tests.  The 
iPhone color samples are shown in Figure seven below. 

The respondents were asked to perform a series of color se-
lection exercises involving the neutral colors and the metallic 
colors and finally were asked to identify their ‘most preferred’ 
and ‘least preferred’ colors from all ten samples. 

Results of the color ‘in context’ test
The results shown in figure eight below indicate that gold #4, 
silver #5 and space grey #3 colors are the most preferred, 
and that pink #7 is the least preferred. The survey also identi-
fies gender color preferences as well, and although this sepa-
ration is interesting and worth further study, it is not pursued 
in this paper’s argument.

These findings show a significant difference from the find-
ings in test one, which tested contextless colors.  Whereas 
the palette of blue and pink colors were preferred ‘out of 
context’, when put ‘in context’, they did not perform nearly 
as well.  In fact, the pinkish hue was the least preferred of 
all available colors in this particular context.  Although the 
hues were not identical in the two tests, this demonstrates 
that providing a context causes identical respondents to alter 
their color preferences from previously measured contextless 
surveys.  It would be advisable to further explore the effect of 
category on color preferences.  For example, a test involving 
the same colors and textures, but changes in the category 
from mobile phones to another consumer electronic catego-
ry, such as personal computers or home media players, might 
uncover how category affects color preference.

Figure 7. Images of the ten Apple iPhone colors used to provide context for 
the color preference test. 

Figure 8. These charts show the ‘most’ preferred and ‘least’ preferred colors 
results from testing with an iPhone providing the context.

Figure 9. iPhone sets on a white background, with corresponding attribute 
data. High scores are highlighted in green. 
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ence color preferences. Interestingly, it also simulates the 
typical white table found at Apple stores where products are 
displayed. 

In the second set of questions the identical green iPhone sets 
were displayed against a dark wood background as shown 
in figure ten, below. Identical questions were asked in this 
second set of questions as in the first set of questions. Intu-
ition, in this case, suggests that a simple background change 
should not alter the perceived qualities of a tested product.  

Results of the color on ‘different backgrounds’ test
As can be seen in the two charts, the exact same iPhone sets 
received different attribute responses based only on differ-
ing backgrounds. Every response but one, the Male attribute 
in option four, changed in its perceived quality. Of the high 
scores, three of them, Male, Simple, and Childish, post a dif-
ference of 22% to 30%, while Dynamic and Bright show a 13% 
and 16% difference respectively.  The remainder, Elegant and 
Classical show a 5% and 9% difference.  

From this evidence it can be concluded that background 
choices influence perceived product attributes and conse-
quently, could also influence product color preferences.  It is 
interesting to speculate on why this occurred.  

One researcher suggests that this phenomenon is similar to 
Johannes Itten’s (1961) teaching on ‘simultaneous color con-
trast’. He teaches that human eyes physiologically attempt 
to counter balance whatever color we are looking at with 
its complement.  This effect cannot be photographed or ob-
served outside of our minds. It is a natural physiological oc-
currence and causes us to perceive colors differently based 
on the environment in which the color is viewed. This theory 
provides an example of how a background can influence a 
product's color perception. 

Another researcher suggests that changing the background 
from white to wood alters the values and associations regard-
ing the material and intrinsic properties of the product.  For 
instance, the green iPhone on a wood background could sug-
gest an ‘ecological’ association, while a silky black textured 
background would convey a ‘luxurious or sensual’ associa-
tion.  These different associations affect intrinsic values in 
the respondents, which are then manifest in their preference 
selections.

CONCLUSION

Color selection for products is a difficult task at best.  Color 
decision makers search for clear, simple and robust methods 
of color development and selection that provide appropriate, 
motivating, and convincing solutions to both internal devel-
opment teams, and the end consumer.

This paper has demonstrated that evaluating color prefer-
ences in different contexts has an impact on respondents’ 
color choices. Color swatches, when tested independently of 
the product prove to be highly misleading as a product color 
choice indicator.  For example, the blue family proves to be 
the preferred color family when tested against other colors in 
a contextless environment.  However, when similar colors are 
tested within a specific context, in this case mobile phones, 
color preferences change from blues to formal colors such as, 
gold, silver, and grey.

This paper also suggests that the background colors used be-
hind a product are not inconsequential in color preference 
testing. The testing has shown that alternative backgrounds 
cause changes in attribute assignments related to colors. For 
example, the results of identical iPhone product sets tested 
on a dark wood background will not produce matching re-
sults when they are tested on a white background.  The dif-
ference in the two scenarios is not insignificant and deserves 
further study as to why and how this occurs.

Finally, it can be argued that differing contexts, defined in 
this paper as the situation, environment, layout, or scenario 
in which color preferences are tested, clearly influence color 
preference among test respondents. Thus it becomes benefi-
cial for designers, marketers, and other decision makers, to 
depend on more than their intuition in pursuing color choices.  
They need to understand and manage color choice through 
context in order to accurately develop and test product colors. 
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ABSTRACT

This paper presents a theoretical model representing human emotions as consequences of 
life-cycle interactions. Research into product design has been in the most part, limited to emo-
tions elicited as a result of user-product interactions that take place during the use phase. 
Yet interactions involving humans, the artefact, and other life-phase systems span across the 
entire life cycle of the artefact. The study of emotions in product design should therefore be 
broadened by comprehensively considering and understanding the human interactions that 
occur across different life-phases. The implication is to consider human emotions, which result 
from the interactions involving the human worker, the artefact and other systems, as these take 
place throughout various life-cycle phases. The life-cycle interactions model, presented in this 
paper, establishes the foundation for the development and application of support tools, which 
take into consideration the influence of product design in eliciting emotions from human work-
ers and customers.

KEYWORDS: Meeting theory, life-phase systems, worker emotions, life-cycle consequences, 
CAD tools

PROBLEM BACKGROUND

Research in product design and emotion has limited its focus 
on the study of emotions elicited as a result of the user-prod-
uct interactions which take place during the use phase in the 
life-cycle of an artefact. In reality, the interactions between 
humans and the artefact are not exclusively limited to the use 
phase. Instead, throughout its life, the artefact interacts with 
multiple artificial and natural life-phase systems, where the 
latter includes human beings. It follows that human-product 
interactions take place throughout numerous life-cycle phas-
es, which precede and follow the use phase. Some examples 
of interactions involving the artefact, the human worker, and 
other life-phase systems are: manual assembly of the evolving 
artefact during the manufacturing phase, the repair of a prod-
uct during the servicing phase, and the disposal of a product 
by a human worker at the end of the artefact’s life-cycle. These 
simple examples indicate that in order to understand the im-
pact of product design on human emotions, one has to broad-
en the meaning of the term ‘human-product interactions’ in 
order to include both the end customer and life-phase human 

workers. In this manner the understanding of emotions elic-
ited as a result of human-product interactions will span across 
the entire life-cycle of the artefact. 

Over the years, researchers have proposed numerous ap-
proaches that support designers in creating artefacts, which 
elicit positive emotions from the end customers, particularly 
during the use phase. Fenech and Borg proposed a phenom-
ena model (Fenech & Borg, 2006a) of product emotion elici-
tation, which was subsequently used in the development of 
an approach (Fenech & Borg, 2006b), intended to provide 
design for emotion support. This approach was later imple-
mented into a prototype design tool (Farrugia et al., 2008) , 
which employs computer aided sketching in order to support 
the conceptual synthesis of a product form that elicits posi-
tive emotions. 

A repertoire consisting of 25 emotion types (Desmet, 2012)  
was proposed due to the fact that previous emotion taxono-
mies were either too concise or extremely complex to be em-
ployed in design practice. In their research work, Fokkinga and 
Desmet (Fokkinga & Desmet, 2012; S. F. Fokkinga & Desmet, 
2013) proposed a design approach whereby they demonstrated 
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how negative emotions can create emotionally rich product 
experiences for the users. In this paper the authors explain 
how under very specific conditions, people are willing to en-
gage and enjoy activities which are known to elicit negative 
emotions, such as fear. 

Ludden and Schifferstein (2009) investigated the influence of 
scents on the evaluation of a product by the end customer. A 
similar research work (Rahman, 2012) investigated the influ-
ence of visual and tactile stimuli on the end customer’s evalu-
ation of a pair of denim jeans. The investigation presented in 
this paper (Rahman, 2012) concluded that both visual and tac-
tile stimuli can elicit sensations of different intensities, thus 
influencing the user’s evaluation of the artefact. 

The auditory sense is also a medium through which positive or 
negative emotions can be elicited. Fenko et al. ( 2011) inves-
tigated the impact of product noise on the user’s experience. 
According to the authors, the definition of the term ‘noise’ 
should not be limited to the auditory property of a product; 
instead this term should include visual noise such as cluttered 
visual patterns. The study (Fenko et al., 2011) suggested that 
product noise resulting from visual patterns, had little influ-
ence on the participants’ evaluation. On the contrary, the  

auditory noise of a product had a negative influence on the 
overall pleasantness of the product as perceived by the evalu-
ators. In view of these results, the research in this paper (Fenko 
et al., 2011) concludes that designers need to take into consid-
eration the auditory characteristics of the product as this can 
influence its evaluation by the end customer. 

The above state-of-the-art review pertaining to design and 
emotion, exclusively takes into account the emotions elicited 
by a product as a result of the interactions taking place during 
the use phase. Yet the use phase represents only one instance 
of the many phases in the life-cycle of a product (Olesen, 
1992). Each life-phase may involve the interaction between the 
artefact, which exists in a certain state, the human being, and 
other life-phase systems, as illustrated in Figure 1. 

The emphasis of this research, is that human emotions are not 
elicited exclusively from the human customer, but also from 
the life-phase worker_X, where ‘X’ corresponds to a distinct 
life-phase (1), (2), (3) and (4) shown in Figure 1. Research into 
product design and emotions should therefore extend to other 
life-cycle phases in order to include the emotions of human 
workers who interact with the evolving artefact throughout 
life-phases, which precede and follow the use phase. 

Figure 1. Human interactions and the elicited emotions across the entire life-cycle of the artefact
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The objective of this paper is to present a theoretical model 
for the emotion elicitation of both human workers and users, 
which stem as a consequence of life-phase interactions. The 
next section will provide a brief overview of the process in-
volved in the elicitation of a human emotion and its influence 
on other aspects, such as physiology and behavior. The litera-
ture in this section will also outline why the knowledge per-
taining to the elicitation of worker emotions is of relevance to 
the industry, thus providing a justification for the applicability 
of the model presented in this paper. 

The third section of this paper will present the original theo-
retical model that has been adapted for the purpose of this 
research. The fourth section will present in detail the model 
for human emotions in life-cycle interactions, which is the 
main contribution of this research. This model presents hu-
man emotions as a result of interactions involving the artefact 
and some natural and/or artificial life-phase systems, as illus-
trated in Figure 1. During the manufacturing phase (1) a hu-
man worker executes the expected tasks by interacting with 
the evolving artefact and a life-phase system such as a drill 
press. The model portrays worker emotions as one of the con-
sequences that stem from the interactions involving the work-
er, the artefact, and other life-phase systems. The value of 
making the knowledge embodied in this model explicit is that 
it would enable product designers to take into consideration 
the influence that product design commitments have on the 
emotions elicited from life-phase workers who interact with 
the evolving artefact and other life-phase systems. 

This model is then used in the fifth section in order to provide 
a rationale for the results obtained from an investigation into 
worker emotions. A discussion pertaining to the results ob-
tained from this study will be presented within the same sec-
tion. The main conclusions of this research, together with the 
limitations and further work, are presented in the last section 
of the paper. 

THE APPRAISAL PROCESS IN HUMAN EMOTIONS

The study of human emotions is a vast and growing area of re-
search, particularly in the field of psychology. It has only been 
in recent years that researchers have started to understand 
and propose theories regarding the process pertaining to the 
elicitation of emotions in human beings. One of the most ac-
cepted and proven theories, pioneered by Richard Lazarus 
(2006; Lazarus, & Folkman, 1984), is called appraisal theory. 
According to Lazarus (2006) an emotion is the result of an 
appraisal/evaluation of the impact of a stimulus to one’s own 
concerns. Scherer et al. (2001)propose the idea that specific 
appraisals elicit distinct emotions. Thus, for example, while an 
unexpected and motive consistent stimulus results in the elici-
tation of hope, an unexpected and motive inconsistent stimu-
lus results in the elicitation of fear. 

The appraisal process is only one aspect of an emotion pro-
totype (Russell, 2009). This is due to the fact that an emo-
tional event brings about a number of changes such as, bodily  

changes (Russell, 2003), including changes in physiology 
(Michie, 2002; Scherer et al., 2001); vocal and facial expres-
sions, together with changes in perception (Fokkinga & Des-
met, 2012); attitude (Fokkinga & Desmet, 2012); and behavior 
(Michie, 2002; Yang & Diefendorff, 2009). 

Yang and Diefendorff (Yang & Diefendorff, 2009) examined a 
theoretical model (Spector & Fox, 2002)originally proposed by 
Spector and Fox (2002). The principle idea behind this theo-
retical model (Spector & Fox, 2002) is that negative emotions 
elicited by environmental stimuli render individuals more 
susceptible to engage in counter-productive work behavior 
(CWB); both towards people within the organization and/or 
the organization itself. This costly CWB is engaged, sometimes 
unconsciously, with the intent to reduce negative emotions. 
The result of the investigation (Yang & Diefendorff, 2009) was 
in support of this theory.

Other studies (Chang & Lu, 2007; Imtiaz & Ahmad, n.d.; Jo, 
1992) have investigated the impact that stimuli such as the 
spatial configuration (Michie, 2002), temperature (Jo, 1992), 
work overload (Qureshi et al.), and other characteristics per-
taining to the work environment have on worker emotions and 
their behavior as a consequence. 

The research presented in this section indicates that the elici-
tation of negative emotions from the life-phase worker, can 
result in costs being incurred as a result of reduced produc-
tivity, increase in absenteeism, and slower product devel-
opment. This indicates that there are tangible and valuable 
benefits to industry in making knowledge concerning life-
phase interactions, involving the human worker and the elic-
ited emotions, explicit. 

THE ARTEFACT AND LIFE-PHASE 
SYSTEM INTERACTIONS

During each distinct phase of its life, the artefact interacts/
meets with a number of life-phase systems (Borg, 1999) such 
as the fabrication, assembly, and inspection systems during 
the manufacturing phase, and the disposal system during the 
disposal phase. The systems, with which the artefact meets, 
can be classified as being natural or artificial, as shown in 
Figure 2. 

Material handling equipment, such as fork lifters and fabrica-
tion machinery, such as a drill press, are all examples of artifi-
cial life-phase systems, while the human being and the natural 
environment are instances of natural life-phase systems. While 
interacting with these life-phase systems the artefact, or rath-
er some of its properties, are transformed from one state to 
another (Hubka & Eder, 1988). The type of transformation that 
takes place depends on the previous state of the artefact and 
the life-phase systems involved in the interaction (Borg, 1999)

The illustration in Figure 3 shows the artefact during the manu-
facturing phase (1) of its life. Throughout this particular phase, 
the artefact changes its state as a result of the interaction 
with other life-phase systems. Thus during fabrication (A), 

 http://de2014.uniandes.edu.co  |   October, 2014. ISBN 978-958-774-070-7.  pp. 184-193



TH
EO

RE
TI

CA
L 

IS
SU

ES
 O

F 
D

ES
IG

N
 A

N
D

 E
M

O
TI

O
N

187LIFE-CYCLE INTERACTIONS FOR MODELLING HUMAN EMOTIONS | J. Borg, L. Farrugia

Figure 2. A classification of life-phase systems

the artefact changes its physical state from unperforated to 
perforated by interacting with an artificial life-phase system 
called a drill press. In a similar fashion, during assembly (B), 
the artefact interacts with an assembly system consisting of 
an industrial robot, which changes the state of the artefact 
from unassembled to assembled. Similarly, during inspec-
tion (C) the artefact interacts with an inspection system that 
identifies any potential fabrication and assembly defects. 
Following inspection the artefact changes its state from un-
inspected to inspected. 

HUMAN EMOTIONS IN LIFE-CYCLE 
INTERACTIONS (HELCI) 

The meeting concept presented in the preceding section re-
volves around the notion that the artefact meets with various 
natural and artificial systems throughout its entire life. The 
changes which the artefact experiences depend on the previ-
ous state of the artefact and the attributes of the life-phase 
systems involved in the interaction. Apart from the artificial 
systems shown in Figure 3, the life-phase interactions involve 
the participation of human life-phase workers who contribute 
in changing the state of the artefact.

The diagram in Figure 4 illustrates the meeting/interaction 
involving the artefact, two artificial life-phase systems, and 
the human worker_M during the manufacturing phase. The 
human worker_M and the drill press interact with the artefact 
in state ‘i’, in the context of an artificial work environment. 
The interaction results in the transformation of the artefact 
from state ‘i’ to state ‘i+1’. In addition, this interaction pro-
duces consequences including the generation of noise and 
waste.  It should be noted that the type of consequences, 
and their respective attributes, depend on the properties of 

the artefact and the life-phase systems involved in the inter-
action. For example, if during the manufacturing phase the 
artefact material is recyclable then the waste which is gener-
ated as a consequence of the manufacturing phase interac-
tion may also be recycled.

The novelty of the model presented, is that an additional con-
sequence that stems from the interaction involving the human 
worker, the evolving artefact, and other life-phase systems, is 
the elicitation of emotions. Like other consequences, such as 
the generation of waste, the emotions elicited depend upon 
the attributes of both the artefact and the other life-phase sys-
tems involved in the interaction. 

In the context of the example shown in Figure 4, the change in 
the emotional state of the worker_M is in part determined by 
the properties of the artefact and life-phase systems involved. 
If the worker_M interacts with a drill press which is unreliable, 
then this interaction will result in a progressive change in the 
emotional state of worker_M from happy to angry. In a similar 
fashion, if the life-phase worker_M is performing tasks within a 
factory that is uncomfortable with inappropriate lighting, then 
these properties of the work environment will also contribute 
to a change in the emotional state of the human life-phase 
worker_M. 

The concept behind this model may be extended to other 
phases in the life of an evolving artefact as illustrated in Fig-
ure 5. Each phase ‘X’ in the life cycle of an artefact involves 
the interaction between the life-phase worker_X, the artefact, 
and possibly some other natural and/or artificial life-phase 
system. These interactions will result in an intended change 
in the state of the artefact, together with a number of con-
sequences, such as the generation of waste, noise, and pol-
lutants. The emphasis of the HELCI model is that life-phase 
interactions will also produce a change in the emotional state 
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Figure 3. The evolving artefact during the manufacturing phase

Figure 4. Worker emotions elicited as a consequence of manufacturing life-phase interactions
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of the life-phase worker_X. For example, during the transport 
phase the use of reliable and efficient material handling equip-
ment within a safe work environment contributes in changing 
the emotional state of worker_T from sad to happy. Similarly, 
during the disposal phase, the worker_D may become gradu-
ally sad due to work being performed using dangerous and 
hazardous equipment. 

This section presented a model of human emotions in life-
cycle interactions (HELCI), which portrays the change in the 
emotional state of life-phase human workers and customers 
as a consequence of life-cycle interactions involving the ar-
tefact and other life-phase systems. The change in the emo-
tional state of the human workers and customers depends on 
the properties of the artefact as well as the other life-phase 
systems involved in the interaction.

CASE STUDY – WORKER EMOTIONS 
IN VISUAL INSPECTION

Semi-structured interviews among six factory operators  
were carried out within a manufacturing company. All of the 

participants in this semi-structured interview, were workers 
who interact in a direct manner with the artefact by con-
ducting visual inspections on assembled artefacts. These 
inspections are executed in order to identify any scratches 
or other cosmetic defects. This task entails the use of mag-
nification equipment and powerful light sources in order to 
render the cosmetic defects easily identifiable. The aim of 
the investigation was to determine if the theoretical HELCI 
model provides a rationale to the emotions elicited in a re-
alistic scenario. In addition, the investigation would enable 
the research to identify the attributes pertaining to the arte-
fact and the other life-phase systems which are considered 
to possess an emotional quality. 

Key results 

Throughout the semi-structured interviews the participants 
identified various attributes pertaining to the artefact and life-
phase systems which were deemed to be responsible for the 
elicitation of emotions. Table 1 provides a list of attributes per-
taining to product, work, or process that were considered by 
the participants to influence their emotional state. 

Figure 5. Human emotions in life-cycle interactions (HELCI)
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Table 1. A summary of the results obtained

The most frequently mentioned attributes were the excessive 
ambient noise of the work environment and the product col-
ors. Both the physical layout of workers and the layout of work 
in progress (WIP) material, were two attributes of the work 
environment that were also considered by 67% of the inter-
viewees to have a significant impact on their emotional state. 
In addition, the provision of proper illumination for inspection 
and the tactile feeling were also deemed to have some influ-
ence in eliciting worker emotions. It should be noted that apart 
from the results shown in Table 1, there were other desirable 
characteristics pertaining to the product and other artificial 
life-phase systems, which were identified by a minority of the 
workers to influence their emotional state. Such characteris-
tics include the colors of the physical environment, the aes-
thetic appeal of the artefact, and the overall reliability of the 
machines and tools being used to execute the expected tasks. 

Discussion
Based on the responses from the sample of participants, the 
results indicate that characteristics identified to have a capac-
ity in eliciting worker emotions, can in fact be attributed to 
the properties of the artefact and other life-phases systems, 
such as the work environment. However, a more significant 
outcome that stems from the investigation is that the elicited 
emotions are a consequence of the meeting/interaction in-
volving the human worker with the artefact and/or other life-
phase systems. This implies that HELCI is a suitable theoretical 
model for describing life-cycle interactions as the basis of elic-
iting human emotions. 

A human emotion is characterized by the evaluation of a stim-
ulus/event in relation to one’s own concerns. This explains 
why certain attributes, pertaining to the artefact, process, 

or the environment life-phase systems, were considered to 
have a higher degree of influence in eliciting emotions when 
compared to others. The illustration in Figure 6 provides a 
very good example of how the same attribute of the artefact, 
such as color, is appraised quite differently from the life-phase 
worker when compared to the user, thus eliciting contrasting 
emotions from both humans. 

With reference to Figure 6, the life-phase worker and the cus-
tomer interact with the artefact during distinct phases of the 
product’s life, which in this case are denoted by the manu-
facturing phase (1), and the use phase (2). The illustration in 
Figure 6 shows that the life-phase worker interacts with vari-
ous properties of the artefact, one of which is color. Both the 
life-phase worker (3) and the end customer (4) are interact-
ing with the same identical color, yet the same product attri-
bute is appraised very differently. On one hand the appraisal 
of the life-phase worker results in the elicitation of negative 
emotions such as anger (5). This is due to the fact that the 
particular choice of color impedes the ability of the human 
worker to conduct the task of visual inspection, which is a 
major concern to the worker. On the other hand the end-cus-
tomer appraises (6) the same identical product attribute in 
a more positive manner, thus eliciting more positively toned 
emotions. This is due to the fact that the concerns of the 
end-customer are significantly different from those of the life-
phase worker. The major concern of the customer is to have 
a product that is aesthetically pleasing, and in the example 
shown in Figure 6 the choice of color is beneficial in relation 
to this particular concern. 

In a similar manner the provision of appropriate lighting during 
the manufacturing phase, can determine the extent to which 
positive or negative emotions are elicited from the life-phase 

 

TABLE 1. A SUMMARY OF THE RESULTS OBTAINED 

Attribute   Comment Number of participants 
(Percentage %) 

Excessive ambient noise levels in the 
work environment 

The constant exposure to loud noises emanating from 
machinery can be tedious and frustrating. 5 (83) 

Product colors The color of the product can facilitate or impede the 
task of visual inspection. 5 (83) 

Physical layout of workers 

Workers not provided with ample working space feel 
frustrated, particularly if this state has to be sustained 
over an extended period of time. Another issue was the 
provision of chairs which do not offer proper lumbar 
support. 

4 (67) 

Layout of non-human elements e.g. 
machines and WIP 

The cluttering of the factory floor which renders the 
physical environment:  
a. Unappealing 
b. Potentially hazardous 
c. Impractical to work in. 

4 (67) 

Illumination provided for the process 
The illumination is a critical resource necessary to 
execute the task of visual inspection. Without 
appropriate illumination the task would be very difficult. 

3 (50) 

Tactile feeling The subjects prefer a certain product because of its 
tactile feeling. 3 (50) 
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Figure 6. The appraisal of artefact’s color by the life-phase worker and the customer

worker. The presence or absence of this resource can signifi-
cantly influence the degree of difficulty in identifying cosmetic 
defects. The same rationale explains why excessive ambient 
noise was considered to play a major role in eliciting negative 
worker emotions. This is due to the fact that the exposure to 
constant excessive noise can quite often be distracting, hence 
detrimental to the task at hand. 

Another example of an attribute related to the work environ-
ment that was considered to elicit negative emotions was 
the organization of the physical factory floor, which in most 
part was cluttered with boxes filled with WIP. The interviewed 
subjects pointed out that this attribute of the physical work 
environment elicits negative emotions due to the fact that it 
renders the execution of tasks more difficult. Thus, apart from 
being visually unpleasant, the existence of a cluttered work 
environment poses a threat to the execution of tasks by ren-
dering the physical work environment impractical to work in, 
as it renders the flow of material for inspection very difficult.  

It should be noted that a minority of the participants pointed 
out characteristics pertaining to the artefact, such as aesthet-
ics and texture, as possessing a desirable emotional quality, 
thus eliciting positive emotions. The significance of this point 
is that while certain attributes are integrated into the product  

to elicit positive emotions from the customer, the same attri-
butes may also elicit similar emotions from the workers who 
interact with the product throughout other life-phases. This is 
particularly the case when a product attribute does not inter-
fere with the concerns of the worker. Unlike the product color, 
the texture of the artefact was considered to elicit positive 
emotions due to the fact that it did not influence in any nega-
tive manner the execution of the required tasks.

CONCLUSION

For many years, research into product design and emotion has 
in most part focused on the notion that emotions are elicited 
from the human customer as he/she interacts with the designed 
product during the use phase. The research work presented 
in this paper extends this idea by taking into account the nu-
merous interactions, involving the human worker, which occur 
throughout different phases in the life of an artefact. The state-
of-the-art literature suggests that the elicitation of emotions 
from human workers can in fact have a significant influence on 
their behavior. Thus it would be appropriate if the design of a 
product could contribute in the elicitation of the desired emo-
tions from both the customer and the life-phase worker.
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The main contribution of this paper is in the provision of a the-
oretical model (HELCI), which portrays human emotions as a 
consequence of interactions, which occur across the various 
phases in the life of a product. These interactions involve the 
human worker, the artefact in its various states, and a number 
of life-phase systems. The HELCI model provides a basis for 
understanding the emotions, which stem from each interac-
tion. This is due to the fact that at its core, HELCI links the 
characteristics of the artefact, and other life-phase systems, 
with the emotions that are elicited as a consequence of life-
phase interactions.

This underlying principle of HELCI has been demonstrated 
through the results obtained from an investigation into worker 
emotions within a manufacturing company. The study iden-
tified characteristics which were considered to elicit worker 
emotions. The human emotions were elicited as a result of the 
appraisal of stimuli in relation to the concerns of the worker. 
It follows that the reason why particular characteristics can 
elicit emotions is that these can facilitate or interfere with the 
execution of the expected tasks. The investigation also shows 
that while certain design decisions, related to the product 
characteristics, are made in order to elicit positive emotions 
from the end customer, the same characteristics can elicit sig-
nificantly different emotions from the worker. 

Although this work has focused on human emotions in the 
manufacturing phase, the results indicate the need to carry 
out further research by considering interactions involving the 
human worker across other life-cycle phases of the artefact. 
A limitation of the research presented in this paper was the 
small number of workers who participated in the investiga-
tion. Apart from a larger sample size, it is deemed necessary to 
conduct additional semi-structured interviews among workers 
who are concerned with the execution of a diversity of tasks 
that are not necessarily limited to visual inspection.

The intent of this research in the near future will be to ex-
ploit the gathered knowledge by implementing a CAD tool. 
The starting point in the development of such a CAD tool is 
the HELCI model. To this extent the HELCI model provides the 
basis for the structuring and for rendering explicit knowledge 
related to the emotions elicited from human life-phase work-
ers. The CAD tool could be implemented in order to support 
the design of products which can elicit the desired emotions 
through the interactions which occur across various phases in 
the life-cycle of the artefact. This will provide industry with 
a means of reducing the costs incurred as a consequence of 
negative emotions, which include counter-productive work 
behavior and an increase in absenteeism.

REFERENCES

Borg, J. C. (1999) Design Synthesis For Multi-X - A Life-Cycle Conse-
quence Knowledge Approach. University of Strathclyde: CAD Centre.

Chang, K., and Lu, L. (2007) 'Characteristics of organizational cul-
ture, stressors and wellbeing', The case of Taiwanese organizations, 
22, (6), pp.549–568. 

Desmet, P. M. A. (2012) 'Faces of Product Pleasure : 25 Positive Emo-
tions in Human-Product Interactions', International Journal of De-
sign, 6, (2), pp.1–29.

Farrugia, P. J., Borg, J. C., Grima, C., and Fenech, O. C. (2008) 'Form 
Design For Emotion with a Cameraphone Based Tool', paper present-
ed at 6th Design and Emotion Conference - D&E’08, Hong Kong, 6 - 9 
Ocotber 2008.

Fenech, O. C., and Borg, J. C. (2006a) 'A Model of Human Sensations 
as a Basis for “Design for Product-Emotions”', paper presented at De-
sign Conference ’06, Dubrovnik, Croatia, 15 - 18 May 2006 .,

Fenech, O. C., and Borg, J. C. (2006b). Towards A Sensory Approach 
for Designing Pleasurable User-Product Experiences, paper present-
ed at 6th NordDesign 2006 Conference, Reykjavik, Iceland, 16-18 Au-
gust 2006 .

Fenko, A., Schifferstein, H. N. J., and Hekkert, P. (2011) 'Noisy Prod-
ucts : Does Appearance Matter?', International Journal of Design,  5, 
(3), pp.77–87.

Fokkinga, S., and Desmet, P. (2012) 'Darker Shades of Joy : The Role 
of Negative Emotion in Rich Product Experiences', Design Issues, 28, 
(4), pp . 42-56

Fokkinga, S. F., and Desmet, P. M. A. (2013) 'Ten Ways to Design for 
Disgust , Sadness , and Other Enjoyments : A Design Approach to 
Enrich Product Experiences with Negative Emotions', Interantional 
Journal of Design, 7, (1), pp.19–36.

Hubka, V., and Eder, W. E. (1988) Theory of Technical Systems: A Total 
Concept Theory for Engineering Design. London: Springer-Verlag.

Imtiaz, S., and Ahmad, S. (n.d.) 'Impact Of Stress On Employee Pro-
ductivity, Performance And Turnover ; An Important Managerial Issue', 
International Review of Business Research Papers, 5,. pp 468-477.

Jo, M. (1992) 'Servicescapes : The Impact of Physical Surroundings on 
Customers and Employees', Journal of Marketing, 56, (2), pp. 57-71.

Lazarus, R. (2006) Stress and emotion: A new synthesis. University of 
Pittsburgh: Springer Publishing Company.

Lazarus, R. S., and Folkman, S. (1984) Stress, appraisal, and coping. 
New York, USA: Springer Publishing Company.

Ludden, G. D. S., and Schifferstein, H. N. J. (2009) 'Should Mary Smell 
Like Biscuit ?', International Journal of Design, 3, (3), pp.1–12.

Michie, S. (2002) 'Causes and management of stress at work', Occu-
pational & Environmental Medicine, 59, (1), pp. 67-72. 

Olesen, J. (1992) Concurrent Development in Manufacturing based 
on dispositional mechanisms. Technical University Denmark (DTH): 
Technical University Denmark.

Qureshi, M. I., Iftikhar, M., and Abbas, S. G. (2013) 'Relationship Be-
tween Job Stress , Workload , Environment and Employees Turnover 
Intentions : What We Know , What Should We Know', World Applied 
Sciences Journal, 23, (6), pp.764–770. 

Rahman, O. (2012) 'The Influence of Visual and Tactile Inputs on Den-
im Jeans Evaluation', Interantional Journal of Design, 6, (1), pp.11–25.

Russell, J. A. (2003) 'Core Affect and the Psychological Construction 
of Emotion', Psychological Review, 110, (1), pp.145–172. 

Russell, J. A. (2009) 'Emotion, core affect, and psychological con-
struction', Cognition & Emotion, 23, (7), pp.1259–1283. 

 http://de2014.uniandes.edu.co  |   October, 2014. ISBN 978-958-774-070-7.  pp. 184-193



TH
EO

RE
TI

CA
L 

IS
SU

ES
 O

F 
D

ES
IG

N
 A

N
D

 E
M

O
TI

O
N

193LIFE-CYCLE INTERACTIONS FOR MODELLING HUMAN EMOTIONS | J. Borg, L. Farrugia

Scherer, K., Schror, A., and Johnstone, T. (2001) 'Appraisal processes 
in emotion', Handbook of affective sciences. Canary: Oxford Univer-
sity Press, pp. 20-140.

Spector, P. E., and Fox, S. (2002) 'An emotion-centered model of vol-
untary work behavior', Human Resource Management Review, 12, (2), 
pp.269-292.

Yang, J., and Diefendorff, J. (2009) 'The relations of daily counterpro-
ductive workplace behavior with emotions, situational antecedents, 
and personality moderators: A diary study in Hong Kong', Personnel 
Psychology, 62, (2), pp.259–295.



194
Salamanca, J., Desmet, P., Burbano, A., Ludden, G., Maya, J. (Eds.). Proceedings of the Colors of Care: The 9th International Conference on Design & Emotion. 

Bogotá, October 6-10, 2014. Ediciones Uniandes, Bogotá, 2014. ISBN: 978-958-774-070-7

EMOTIONAL AND RATIONAL  
ASPECTS OF THE MORPHOGENESIS  
OF MULTIMEDIA PRESENTATION 

Anna Zyrianova
St.Petersburg Institute of TV, Business and Design, Russia
  makaranya@gmail.com

ABSTRACT

An approach to the creation of multimedia presentation is described in which presentation is 
considered as a rational/emotive, logical/imaginative and informatic/compositional formation. 
Primary attention is given to an artistic structure of the multimedia presentation, the prospects 
offered by its interactive potential, the interrelation of spatial and temporal organization with 
the logical organization of an interactive hypertext message, and the relationship between 
artistic and logical means of expression. Logical construction of multimedia is considered in a 
five-level system based on a synthesis of the research in the field of information architecture. 
The system levels are compared with the levels of compositional organization derived from the 
analysis of empirical material.

INTRODUCTION

Multimedia presentation
Presentation is a delivery of essential information about a 
person,  organization, service, or idea in a logical and a visual 
form simultaneously. Multimedia presentation is a specific de-
livery, which is structured in an electronic hypertext multidi-
mensional space and interactively developing in time on the 
two-dimensional screen. This definition is equally applied to 
the local and network editions (e.g. websites). As opposed to 
changeable web-based multimedia (such as a blog), multime-
dia presentation is a complete art form.

Multimedia presentation is a framework for storage, trans-
mission, and delivery of information. Due to the integration of 
logical and imaginative expressive means, this form of mes-
sage is likely to be the most effective. The present study of 
morphogenesis of multimedia presentation is an attempt to 
understand the laws that control the multilevel organization of 
an electronic publication turning it into an effective message.

Two aspects of perception: rational side and emo-
tional side
Presentation is a kind of multimedia electronic publication, 
which is a document existing in a virtual environment. As a 
document, presentation bears informative, communicative, 
and cumulative functions (Bulatova, 2008). Each of these 
functions has both discursive and imaginative aspects. From 

the discursive point of view, the text of the presentation should 
be constructed logically, conceptually, intelligibly, uniquely, 
and consistently. This kind of information is transmitted se-
quentially and is perceived by the person (i.e., the recipient, 
the addressee) from a rational standpoint. Shaped as artistic 
meaning the message of the presentation is constructed in-
tegrally and pictorially; it should be created as a completed 
picture of a ‘model of reality’ (and this model should be gener-
ated by the addressee) (Lotman, 2005). Artistic meaning of 
the message is transmitted throughout the structural model-
ling as a whole. Message takes the form of a sign, a symbol, 
‘an image that ... [is] perceived concurrently, simultaneously 
in all its parts’ (Meshchaninov, 2008). This kind of informa-
tion is transmitted instantly and perceived by the person (the 
recipient) from an emotional standpoint.

Thus, the logical side of information delivery is perceived ratio-
nally and the imaginative side is grasped emotionally. Cumula-
tive implementation (synthesis) of discursive and imaginative 
communication determines the set of rational and emotion-
al perception of the message. This creates a high degree of 
approximation of interpretation by the addressee of the in-
formation that has been sent him by the sender. Two pieces 
interwoven and shaped as artistic design creations produce 
one masterful end result.  

Two communicating aspects operate on the principle of com-
plementarity, holistically delivering the content in the form 
of a presentation. The holistic form of presentation is creat-
ed in the synthesis of discursive and imaginative expression. 
We believe that in the case of directly integrated multimedia  
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communication, the holistic form is realized as a result of 
synthesis of an informational/programmatic organization and 
corresponding compositional organization.

Two aspects of forming messages in interactive mul-
timedia: the informational/programmatic side and 
the compositional side
On the side of informational/programmatic organization, a 
logical structuring of the message data in hypertext is per-
formed. On the side of compositional organization, an artistic 
structuring of messages in the virtual space-time environment 
is performed. 

On the one hand, a scientific approach is applied to informa-
tion structuring, but on the other hand, the artistic approach 
takes the lead.

Science and art are called ‘the two ways to explore the world’ 
(Lotman, 2005). One could compare them with ‘two eyes of 
human culture, the difference (and equality) of which create 
the bulk of our vision’. Let’s examine both points of view. We, 
scientists, examine the natural processes, and then organize 
congenital processes and repeatable phenomena. We, artists, 
explore the untravelled road and create an experience of both 
what had happened and what may or may not happen. A sci-
entific way for the development of a multimedia presentation 
is to organize the data and the algorithms of interaction with 
the data by means of hypertext. An artistic way is to create a 
certain mythological-symbolic context in a multimedia virtual 
environment. An experience at any point in the study of this art 
is exactly the moment of understanding.

A virtual space-time environment allows one to use expres-
sive means of spatial, temporal, and spatio-temporal, as well 
as synthetic forms, of art. However, it should be mentioned 
that the Russian researchers of multimedia (Demidova, 2006; 
Filippov, 2003; Jatsuk, 2009; Pakhomova, 1988; Shchitova, 
2004), who recognize the audio-visual artistic nature of mul-
timedia, place the visual aspect in first place. Moreover, as a 
matter of common knowledge, the American scientists have 
shown the following: a perceptual speed of information com-
ing from reading or hearing, is only 100 bits / sec, while in the 
case of visual information this parameter reaches 200 million 
bits / sec (Light Feather & Aznar, 2011, p.36).

Thus, visual communication can be assessed as the most ef-
fective, and this fact informs the direction of our work, mainly 
in terms of visual means of expression.

Whereas the term ‘New media art’, which includes such genres 
as ‘Computer graphics’ and ‘Digital art’, etc., has already en-
tered the dictionary, it was not until 2012 that multimedia pre-
sentation was considered as an art form developed according 
to its own canons. The author of the present work ‘generated 
awareness about a multimedia presentation as a new type of 
art’ (Adobe Design Achievement Awards Gallery, 2012, page 
number), and described the principles of its aesthetic orga-
nization (Zyrianova, 2011a), where the rational and emotional 
constituents combine. 

For understanding the rational elements of user experience in 
web design and software development, Garrett’s model (‘Ele-
ments of User Experience’) has become a reference for web 
and interaction designers (Garrett, 2002). Surprisingly, this 
succinct diagram has proved to be useful for projecting deco-
rative, performative, and media arts, and with certain modifi-
cations has been extended to the artistic means of expression 
and artistic patterns of organization, representing the ‘Ele-
ments of Viewer Experience’ (Modular Design Biennale, 2013; 
Zyrianova, 2011b, 2014). Merged together, the rational ‘User 
model’ of J. J. Garrett, and the emotional ‘Viewer model’ de-
veloped by the author revealed both general and specific laws 
of composition of multimedia presentation. 

RESULTS AND DISCUSSION

Informational/programmatic organization
The information technology, abstract-logical, aspect of de-
signing multimedia has been explored by Garrett (2002), Goto 
and Cotler (2004), Nielsen (2003), Rosenfeld and Morville 
(2002), and Phyo (2003). The authors demonstrate the rules 
of constructing a hypertext information space of the electronic 
publication and interactive user interface on the screen — in 
terms of science.

J. J. Garrett describes the process of website creation from the 
standpoint of the software interface and structuring the infor-
mation space (hypertext system). Methodology largely affects 
the scientific side of design rather than the artistic. Garrett con-
siders the process from idea to implementation of the project 
and highlights five levels of ‘user experience’ on it. The levels 
are mutually specified, wherein they are arranged in a certain 
sequence. The first level (1) is ‘strategy’, which sets the design 
goals and targets. The second (2) is ‘scope’ (both content and 
functional specifications), which selects the information units 
and the options for combining them. The third (3) is ‘structure’, 
which defines the information architecture and the interaction 
scenarios with the user. At ‘skeleton’ (4), the navigation (inter-
action logic) is developed, the interface (methods of interac-
tion) is refined, and information design (structure) of the page 
is advanced. The upper (5) ‘surface’ compiles the information 
treated at the early levels and establishes sensory communica-
tion between the final product and the user. Schematically, the 
process of product formation is shown in Figure 1.

Figure 1. Informational/programmatic organization suggested by J. J. Garrett
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We consider this scheme as a basis for the abstract-logical 
aspect of designing a presentation. The particularity of the 
artistic organization forms of multimedia presentation led to 
particular modifications in the scheme of informational and 
programmatic (informatics) organization. The scheme has 
been modified in co-ordination with the works of Rosenfeld 
and of Phyo, as well as with the results of the experimental 
work of the author.

Considering the model of information and multimedia presen-
tation software organization, we also distinguish five levels: 
(1) ‘strategy’, (2) ‘scope’, (3) ‘hypertext structure’, (4) ‘naviga-
tion and interface’, and (5) ‘layout’. Unlike Garrett’s model, this 
model separates the design logic and interaction methods (4) 
of the design structure of the page, moving the latter to a sep-
arate (5) level of organization (Figure 2).

Figure 2. Informational/programmatic organization in our edition

The fifth level of Garrett’s scheme, the level of visual orga-
nization, in our work is brought beyond the information and 
software schemes and is fixed in the scheme of composite or-
ganization, as shown below. The other parts of the two models 
essentially coincide. 

Our proposed model takes into account two aspects of hy-
pertext interactive communication structuring: the hypertext 
system and the software interface (informational and program-
matic). Figure 3 shows that the ‘scope’, on the information side, 
includes the content, whereas on the program side it incorpo-
rates the options for the program content links. The ‘hypertext 
structure’ deals with information architecture and interaction 
design. At the next level, the navigation within the information 
space and the software interface interaction take place. The 
information and software components are linked at all levels 
in the layout and are presented to the user in the publication.

Compositional organization
In order to explore the artistic side of the organization, we 
turned to the fundamental works of Lotman (2005) and Kagan 
(1972). Lotman claims that art is essentially a simulation ac-
tivity. Art creates an analogue of reality — an artwork. An art-
work is created in a certain system, in its characteristic form 
of expression, and using a characteristic artistic language. 
This means that an artwork is realized as a certain materi-
al substance. Kagan states that an artwork arises, appears, 
and presents itself to the viewer as a material design: as a 
conjugation of the colour patches, volumes, sounds, words,  
and movements.

Based on the form of expression, Kagan classified art into 
three groups: plastic (or space), spatio-temporal, and tempo-
ral art. He especially highlights a fourth group: synthetic skills 
combining the features of the three major groups. Web design 
technology allows one to use a variety of information media: 
text, graphics, photos, 3D graphics, video, animation, sound, 
and telecommunications. Information can be submitted in the 
form of appropriate arts: literary works, planar images, three-
dimensional graphics, video narration or animation narration, 
music and voice tracking. Thus, the electronic form of expres-
sive means can handle a wide range of arts and can work as a 
synthetic form of art.

An electronic form as an art form was first discussed in 1993 
when, after a visit to Silicon Valley in California, the artists 
John Heemskerk and Dirk Paesmans created the website jodi.
org. The site was positioned as ‘the website-as-an-art-work’ 
(Tribe & Jana, 2006). The artists followed the example of the 
Dadaists who were manufacturing collages from magazine 
clippings. For the collages a variety of electronic images and 
html-codes, sliced and mixed, were used. Widget messages 
in this symbiosis acquired a new meaning and artistic expres-
sion, which, in this case of preventing the perception of the 
initial information, carried new artistic information: about the 
irrationality of Dada philosophy.

The authors of the site jodi.org have mainly aimed at graphic 
means of expression. Aside from the graphic language, artistic 
information in multimedia can be transmitted by means of the 
literary language, the language of exposition design, and cin-
ematography.

An electronic presentation, or site, can be regarded as spa-
tial art when we pay attention to the graphical design of the 
page, and to the way in which the information is structured in 
the virtual space (information architecture), as a durable and 
spatial-durable one when we observe a step-by-step variation 
of audio and video content of the screen. It is, however, a spe-
cial novel form which offers a variation of plot lines and screen 
contents owing to a special novel technique: interactivity.

How can one compose all these tools in one system? We do 
this by correlating, in other words, by drawing parallels be-
tween the spectrum of artistic means of expression, and the 
means of informational/programmatic organization of multi-
media presentation.Figure 3. Two aspects of informational/programmatic organization
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DRAWING PARALLELS

Multimedia presentation provides the possibility of combin-
ing various types of art form into a single form. A multimedia 
product creates an analogue of reality in several systems si-
multaneously. Its complex structure is formed by the combin-
ing and subordination of partial structures from various arts.

Drawing parallels, superposition and projection of the expres-
sive means belonging to various art forms on the software 
aspect of organization allows one to organize the expressive 
means of a multimedia presentation.

In this paper, a comparison is made of the informational/
programmatic, and compositional sides of the formation of 
multimedia presentations. Levels of the composite organi-
zation of presentation are determined during the transfer of 
expressive means of formally similar arts to the levels of logi-
cal organization. 

The shaping in the logical organization of multimedia presen-
tations is decomposed into two aspects: hypertext system 
and software interface (Figure 3). An abstract logical organi-
zation of data is accompanied by their organization in a defi-
nite shape. At the same time there is a correlation between 
the abstract information and a definite spatial construction, 
as well as a correlation of abstract programs and a definite 
temporary construction. Strategy is developed in parallel with 
the concept. Whereas the content and the functionality are 
the material from which a work of art is created. The informa-
tion architecture and the hypertext plots form both a virtual 
space and the subjects of its examination in time, correspond-
ingly. The navigation and the interface are developed mainly by 
means of typography and dynamic means of plastic arts. The 
page layout is visualized mainly by means of graphic design, 
whereas a set of pages is harmonized in the montage (Figure 4).

Textual and visual documental materials serve as build-
ing blocks for the construction of an artistic space. Software 
features are the building blocks for the construction of an 
interactive time frame through the elemental content of the 
composition. Multimedia presentation is constructed from 
the variously assorted sources of information. The information 
comes as text, images, sounds, and software features. If one 
draws a parallel between the level of scope and the level of 
the elemental content of the composition, one can see the fol-
lowing: data on the informational/programmatic side are only 
a speculative list of illustrations and references to the relevant 
sections, whereas on the composite side these data are trans-
formed into a tangible stack of images that the viewer can sort 
interactively, for example, through pushing one from the other 
(Figure 6).

Information architecture is visualized in the virtual space. The 
interaction scenarios are visualized in the multivariate hyper-
text storylines. Creating a virtual space and the options for 
interaction with it can be compared with the development of 
a story and a plot, say for a film or a novel. A story is a set 
of information units systematically placed in the space-time 
continuum, whereas a plot is the rigid sequence in which the 
user (reader, viewer, spectator) gets these units. Organiza-
tion of the virtual space is comparable to the organization of 
the exhibition where the network of the node pages is an ac-
complished module, each page being a separate collection of 
‘artefacts’ associated with the whole system of organization, 
naming, and navigation.

Unlike the masterpieces of an exhibition existing in a real 
environment, the information of multimedia presentation is 
distributed in the virtual space. We consider the system of 
information blocks associated by harmonic relationships as a 
virtual three-dimensional composition level of an edition. This 
level of composition is characterized by the fact that it can-
not be seen instantly, but instead it can be presented through 
the interactive sorting of its parts, and its echoes on the sur-
face of the screen. This level can be seen instantly only with 
the means of simulation. As an example, a colour-graphical 
model of the three-dimensional level of the website of Domus 
Academy (2011), in comparison with its hypertext structure, is 
shown in Figure 7.

Navigation systems provide orientation in the virtual space. 
They are most often expressed visually in the colour palette 
coding and labelling pages or the typography. Movement 

Figure 4. Spatial and temporal aspects of compositional organization

Figure 5. Drawing parallels between the level of strategy and the level  
of concept

The foundation for the design of any message is its thought. 
Thought is formulated at the strategic level in the informa-
tional/programmatic organization. In parallel with the level 
of strategy, we are positioning the level of concept for the 
compositional organization of multimedia presentations. De-
sign concept formulated as ‘the central artistic project idea’ is 
accompanied by the strategies, which are able to empower a 
technical development of the project (Figure 5).
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Figure 6. Drawing parallels between the level of scope and the level of compositional elements

Figure 7. Drawing parallels between the level of structure and the level of three-dimensional organization

through the virtual space is provided by the interface. Interface 
elements are expressed by the typographical release, e.g., by 
an explicit graphical isolation of the areas from the content, or 
by the form changes, which are dictated by an event. The in-
terface shows the navigation through the formatting: links are 
encoded with the appropriate colour section; some complex 

elements (e.g., the drop-down lists) display the structure in a 
minimized form. Modification of an interface creates different 
types of intra-movement: moving, panning, dragging, zoom-
ing, etc. Visual organization of the navigation and the interface 
forms a spatio-temporal composition level of the multimedia 
presentation (Figure 8).
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Visualized by means of graphic design, pages are mapped to 
the time by means of cinematography (through montage). 
Apart from a presentation, any page is a whole composition. 
Usually the identification zone acts as a dominant, as opposed 
to the content zone. Graphically accented interface elements 
serve as the echoes of it. Grouping the items, as well as the 
textual and illustrative areas, rhythmically organizes the move-
ment at a glance of the page. The movement is supported by 
the dynamics of a disclosure of interface elements.

On the surface of the screen it is crucial to identify the infor-
mation in relation to the virtual organization (three-dimensional 

or volume-spatial composition level) of the multimedia pre-
sentations, because its holistic interpretation is possible only 
in the space-time mapping of the parts handled on the plane. 
In each page, on each plane, the representation of virtual 
forms of presentation is combined with the forms of interac-
tion with virtuality itself, as well as with the forms of mean-
ingful information. The plane of the screen harmonizes the 
elements of the organization at all levels, creating a flat com-
position level (Figure 9).

We have found that the two-dimensionality of the multidimen-
sional expressions of the virtual space on the planar screen 

Figure 8. Drawing parallels between the level of navigation and interface and the level of spatio-temporal organization

Figure 9. Drawing parallels between the level of layout and the level of flat organization
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causes mutual interdependence of the elements and the 
means of three-dimensional and two-dimensional composi-
tion. It thus suggests their connection through the elements 
and through the spatio-temporal composition that occur 
when deploying an interactive presentation in spatio-tempo-
ral space.

Thus, the projection of artistic means of expression at the in-
formational/programmatic organization of the site allowed us 
to identify the levels of organization of the composite multi-
media presentation: (1) the level of concept, (2) the level of 
the compositional elements, (3) the three-dimensional com-
positional level, (4) the spatio-temporal level of composition, 
and (5) the flat compositional level. The scheme of composi-
tional organization is shown in Figure 10.

Figure 10. Compositional organization

CONCLUSIONS 

A multimedia presentation is a form of social communication, 
which has both an information and a communication function. 
A message is perceived by the person both rationally and emo-
tionally, necessitating both logical and imaginative formation. 
Combining the logical and the imaginative structures is imple-
mented in the synthesis of informational/programmatic and 
compositional organization of multimedia presentations.

Logical organization of the forms of multimedia presentation 
includes information and software aspects. A scheme of in-
formational/programmatic organization includes (1) the level 
of strategy, (2) the level of scope, (3) the level of hypertext 
structure, (4) the level of navigation and interface, and (5) the 
layout level.

A visual, or shaped, organization of the form of multimedia 
presentation is carried out both in space and in time. The el-
ements of this form are structured in a virtual environment, 
forming a three-dimensional composition. Space unfolds on 
the pages of the edition in the spatio-temporal composition, 
whereas each page is organized as a planar composition.

A compositional organization of the forms of multimedia pre-
sentation comprises (1) the level of concept, (2) the level of 
compositional elements, (3) the three-dimensional composi-
tional level, (4) the spatio-temporal compositional level, and 
(5) the flat compositional level. An artistic form of a multime-
dia presentation is created as a holistic integration of a three-
dimensional, spatio-temporal and in-plane composition. 

To conclude, we adjusted the Garrett web design model to 
apply it to the case of multimedia presentation by adding an 
emotional component on each level. Thus, we supplemented 
the ‘Elements of User Experience’ by the ‘Elements of Viewer 
Experience’. Today we are faced with the fact that the user ex-
perience has become a central focus for the usability of tech-
nology (McCarthy & Wright, 2004). Consequently, users of 
interactive technologies are now considered as complex, emo-
tional experiencers (Mattelmäki, 2006). Based on our own ex-
perience, we analysed the human expectations both from the 
user and viewer standpoints, and created the ways that help 
deliver better design solutions.
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ABSTRACT

People using the same product may also share meaning and affect. Grounded in phenomenol-
ogy in philosophy, cognitive semantics in cognitive science, and the psychology of emotion, this 
paper argues that lively interactive products, which feature dynamic images with reactivity and 
contingency, can evoke shared mental images and feelings via familiar sensorimotor experi-
ence in two states of interaction, namely continuous feedback (i.e., coupling of user input and 
system feedback) and extended change (i.e., system change while input pauses). The overall 
enduring interaction triggers imaginative conceptual blends in users at multiple cognitive levels. 
Meanwhile, emotions are elicited during different moments. Users thus echo similar imagined 
thoughts and feelings through the use. This paper introduces interpretive analysis for designers 
or researchers, showing how the model assists in analyzing inter-subjective user experiences 
and opens up possibilities for creating more socially resonating products.

KEYWORDS: Embodied cognition; imagination; emotion; interaction design; sensorimotor 
experience. 

INTRODUCTION

Through product use people often experience subjectively in 
terms of the involved sensory perception and bodily action, 
the memory, meaning, and emotion provoked, and the aes-
thetics presented. Meanwhile, a good design is able to pro-
vide a coherent experience to its users. Users experiencing the 
same design, especially among those which enable sharing 
may also recall common memories and share similar thoughts 
and feelings. This kind of experience belongs to the category 
of evocation, which is one of the hedonic product attributes 
delineated by Marc Hassenzahl (2003). Hassenzahl differenti-
ated from pragmatic dimensions of user experience (UX), the 
three hedonic attributes, namely stimulation (users’ personal 
growth), identification (users’ self-expression as compared 
with others), and evocation (users’ memories). Regarding evo-
cation, Hassenzahl’s discussion focuses on the relationship 
between products and single users. In fact, evocation can be 
extended to include multiple users engaged in shared memo-
ries, mental images, and feelings. Hence, evocative experience 
demonstrates a way toward what Jodi Forlizzi, Katja Battar-
bee, and Ilpo Koskinen called ‘co-experience’, which means a 
group of users co-creating meaning and emotion through the 
use of a product (Battarbee & Koskinen, 2008; Forlizzi & Bat-
tarbee, 2004).

Compared with such pragmatic dimensions of UX as efficiency 
and usability, which have been well addressed in the tradition 
of Human-Computer Interaction (HCI) and have become sci-
entifically ‘measurable’ by user-evaluation approaches, other 
attributes like meaning and affect are too abstract and sub-
jective to be accessed. Hendrik N. J. Schifferstein and Paul 
Hekkert (2008) edited a comprehensive volume of articles 
revolving around diverse facets of subjective experience of 
products. They advocated empirical approaches to study-
ing these subjective dimensions via people’s self-reporting 
(Schifferstein & Hekkert, 2008, p.5). Hassenzahl and Noam 
Tractinsky (2006) also believe that there have been enough 
conceptual investigations of UX, and more empirical research 
is required to advance the theories. After their calls, empirical 
studies of UX have been extended to relatively abstract facets 
like pleasantness and engagement (Hassenzahl et al., 2010; 
O’Brien, 2010; Rozendaal & Schifferstein, 2010). Yet, when 
dealing with the evocation of shared memories, past or in-
ferred experiences, imagery, and affect, it is still controversial 
to assess these solely empirically. I argue that in the design 
process user evaluation should come with designer interpre-
tation, because the former is assessment of the current state 
and therefore might not inform insights for future possibili-
ties. In contrast, the latter, while theoretically grounded, can 
generate promising ideas for discovering new opportunities. 
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Designerly interpretive analysis can be applied in analyzing 
existing design artifacts (which connects the past to the cur-
rent) as well as developing new ones (which connects the 
current to the future). This paper thus offers an interpretive 
approach grounded in embodied cognition ideas of the top-
ic of inter-subjective experiences of interactive products. It 
first introduces the idea of what I call ‘lively interactive prod-
ucts’, followed by underlying concepts including those from 
phenomenology, cognitive semantics, and the psychology of 
emotion, which relates the characteristics of lively interactive 
products, including reactivity and contingency, to people’s 
imagination and affect via sensory perception and motor ac-
tion. Lastly, it illustrates the notion by an array of existing and 
developing design artifacts.

LIVELY INTERACTIVE PRODUCTS

Everyday products by convention afford (offer the possibility 
of) motor action to people. By affordances, we follow J. J. Gib-
son’s ecological approach (Gibson, 1977; Kannengiesser & Ge-
rio, 2011). For example, a bed affords the action of lying down. 
A task chair affords the act of sitting upright and concentrat-
ing on the desktop work. On the other hand, some cases can 
involve multiple users. A couch affords to several people the 
act of sitting at a reclined position and enjoying the television. 
The television is intended to simultaneously engage several 
people’s attention towards its media content. A user can press 
buttons, either on the set or on the remote control, to select a 
favorite channel and enjoy with his or her companions. Some-
times, one may ask another to adjust the speaker volume. The 
group then listens to the television’s instant and incremental 
feedback on the audio level, until someone says the level is 
good and the enjoyment continues. It may happen that the au-
dio level later becomes apparently too loud, probably due to 
a commercial break, a particular voice over, or the antenna 
reception, and one may need to adjust the volume again. In 
this scenario, the television demonstrates a certain degree of 
liveliness. It is reactive to user input, but also contingent upon 
other factors during the period of delivery. 

By liveliness, I mean an interactive product that affords contin-
uous motor action and perception of enduring change to the 
user in two states. On occasions, the user may perform con-
tinuous motor input and simultaneously perceive incremental 
change presented by the product without practical time lag, 
that is, a continuous sensorimotor feedback loop between the 
user and the product (Figure 1). On the other, the user may 
just perceive the change continuing indefinitely without giving 
any input. The user is probably engaged in subtle motor ac-
tion (e.g., moving the eyeballs, or coming closer to peep, etc.; 
i.e., perception involves a certain degree of motor action), but 
the action is not an input to the feedback loop. The loop is 
temporarily suspended (Figure 2), and the change becomes 
indefinite and contingent upon other factors. In short, a lively 
interactive product features both reactivity and contingency. 
The overall change demonstrates a kind of ‘enduring interac-
tion’ (Chow, 2012; Chow & Harrell, 2011).

Figure 1 Continuous feedback loops between users and lively interactive ob-
jects feature reactivity.

Figure 2 Indefinite change with temporary suspension of motor input implies 
contingency.

The phenomenon of enduring interaction exists in the use 
of many everyday things. Consider baking coffee with com-
panions using a French press. You pour water into the beaker 
continuously until the rising water level reaches the desired 
marker or someone suggests a stop. You and your friends 
then observe the changing color inside the container or the 
aroma arising from it, until someone expresses that it is time 
to press the filter and enjoy. You and your companions try to 
control and fine-tune the current states toward the desired 
results (e.g., appropriate amount, temperature, and concen-
tration). One is continuously engaged in motor action (e.g., 
pouring water, and then the coffee) and sensory perception 
(e.g., observing the water level, and the coffee color). Other 
examples include the tandem-riding experience. Both front 
and rear riders actively engage in cycling the pedals but only 
the former can steer with the handlebar. Meanwhile, both of 
them are sensing the resultant speed and changing direction. 
Sometimes, one may want to pause cycling and let the bicycle 
run freely. During these relatively inactive moments, the rid-
ers still keep sensing the change in speed (contingent upon 
the slope of the road) and may resume action soon. These 
common examples show that enduring interaction takes 
place in the use of many everyday things. At reactive mo-
ments, we act to input and perceive the output continuously 
and simultaneously. During contingent moments, we just per-
ceive how a situation continues to change indefinitely. If the 
use of an interactive product is reminiscent of an enduring 
interaction in people’s past events or memories, the product 
can invoke shared imagination and affect among them. The 
following section provides the theoretical underpinning of 
this argument.
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THEORETICAL FRAMEWORK

For interactive products to evoke imagination and affect, lively 
attributes including reactivity and contingency are crucial. 
At reactive moments, the product use entails cognitive cou-
pling of sensory perception and motor action, triggering us-
ers’ impulsive desires, automatic appraisals, and immediate 
conceptual blends. During contingent moments, the product 
continues to show changes, suggesting to users imagined nar-
ratives via metaphorical blends and eliciting their emotions via 
extended appraisals of an apparent reality.

Cognitive coupling of sensory perception and mo-
tor action
The coupling of sensory perception and motor action has 
been central to the seminal study of developmental psy-
chology initiated by the philosopher and psychologist Jean 
Piaget. To Piaget, infancy or what he called ‘sensorimotor 
stage’ is foundational to the development of one’s cognition 
via simple acts like sucking and looking (Thelen, 1995, p.73). 
The computer scientist Ben Shneiderman, drawing upon 
Piaget, coined the term ‘direct manipulation’ and influenced 
the design of graphical user interfaces (GUI). The idea speci-
fies physical action (e.g., the drag-and-drop mouse action) 
and visible feedback (e.g., change of appearance when an 
item is selected), bringing human-computer activity back to 
the level of early child development, which is easy to use and 
learn (Shneiderman, 2003 [1983]). Lately, S. A. G. Wensveen, 
J. P. Djajadiningrat, and C. J. Overbeeke have proposed a vig-
orous framework of coupling of action and feedback (Wens-
veen, Djajadiningrat, & Overbeeke, 2004). It introduces six 
aspects of coupling, including time, location, direction, 
dynamics (continuous or discrete motion), modality (sight, 
sound, or touch), and expression (related to users’ states). 
Natural coupling should have no delay in time between ac-
tion and feedback, both of which should take place at the 
same location and along the same direction. Continuity or 
discreteness of motion has to be consistent too. Among vari-
ous aspects, I argue continuity in time and modality is more 
essential than location and direction for natural coupling in 
the use of lively interactive products.

In cognitive science, Esther Thelen has shown that infants start 
to develop various simple motor skills, such as reaching out or 
grasping, through continuous processes of ‘integrated acts’ of 
moving body parts and perceiving changes in environments. 
These changes vary continuously and infinitesimally, and a 
baby incrementally learns the force required to move muscles 
to an appropriate extent in a particular context (Thelen, 1995, 
p.90). Consider using a computer mouse to drag a file icon 
onto a folder icon in a GUI environment. A user keeps sliding 
the mouse while tracking the file icon moving on the display 
until it reaches the folder. This sensorimotor phenomenon is 
comparable to our physical experience of moving a piece of 
paper from the desk into a tray. When continuously moving 
our body parts, we need to simultaneously ‘see’ something 
being ‘moved’ from one location to another. Though the GUI  

environment demands some kind of learning curve at first, 
a user can easily master the skill without noticing details of 
his or her action after some repetitions. This shows that with 
continuous feedback loops our bodies have the power to ‘cog-
nitively naturalize’ a coupling even though the action and feed-
back mismatch in location and direction. This phenomenon is 
further explained in the next section.

Conceptual blends, material anchors, and material-
based imagination
Lively interactive products entail coupling of action and per-
ception, which readily invokes imagination in users. At reac-
tive moments, the sensorimotor feedback loop, augmented 
with the dynamic change presented by the product, is usu-
ally reminiscent of one’s past experiences. For example, PEGA 
D&E’s Pumplight is a balloon-shaped table lamp (http://www.
pegadesign.com/en/portfolio-pumplight.html), which has 
a pump (like those usually found in blood pressure meters) 
in place of the common switch. A user can inflate the bal-
loon using the pump. When the balloon gets bigger, the light 
becomes brighter. The analogy in sensorimotor phenomenon 
readily and immediately provokes an imagined concept of 
‘pumping’ energy into the lamp, that is, a blended image in 
users. During contingent moments, extended change with-
out user input brings a set of related knowledge (in cognitive 
science’s terms, ‘frames’) to the user’s mind, yielding more 
elaborate imagination. For instance, TH Design’s Tio is an in-
triguing eco-friendly light switch that shows changing color 
after the light is on (http://timholley.de/2010/08/10/tio/). 
It gradually turns from green to orange and then red in an 
eight-hour period, aiming to remind users of energy conser-
vation. The changing color, together with emoticon-like facial 
expressions, invokes the ‘tolerance’ frame in users, suggest-
ing an imaginative narrative of someone feeling annoyed with 
the light being on for too long. This is what Kenny K. N. Chow 
and D. Fox Harrell call ‘material-based imagination’ (Chow & 
Harrell, 2009; Chow & Harrell, 2012), grounded in theories 
of conceptual blends and material anchors, both from cogni- 
tive science.

Imagination (i.e., mental imagery) based on material images 
can take place at the automatic, perceptual level. Arguments 
suggesting a close relationship between mental images and 
perception include those of Ludwig Wittgenstein as de-
scribed by Mitchell (1986), Arnheim (1969), Stafford (2007), 
and Johnson (2008). Once viewers perceive a material arti-
fact as associated with some meaning (e.g., a clock face), the 
perceived image becomes a mental image (i.e., one can ‘see’ 
the displayed time even with eyes closed). Edwin Hutchins’s 
concept of material anchors (2005) reciprocally theorizes the 
distribution of meaning (e.g., the time) onto physical struc-
tures (e.g., the clock face with the hands). Material anchors 
are structures or patterns that ‘hold’ crucial information in 
place for mental manipulation. In the case of an analog stop-
watch, the position of the stopwatch’s minute hand and the 
target time marking on its face form a circular sector that, 
when considered relative to a complete circle, informs the 
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user of the time left. Such a material image in the physical 
world can carry information for direct input to cognitive pro-
cesses like conceptual blending.

Building upon the earlier concepts of mental spaces (Fauconni-
er, 1985) and conceptual metaphors (Lakoff & Johnson, 2003), 
Gilles Fauconnier and Mark Turner (2002) argue that concep-
tual blending is a basic mental operation that generates new 
meanings by integrating concepts, and forming emergent net-
works. Blending is pervasive in common sense meaning mak-
ing, as well as in other creative feats like rhetoric, gameplay, 
and even in interface design (Fauconnier, 2001, p.279). Some 
blends can be so commonly exercised in everyday life that they 
become automatic and unnoticed. Fauconnier has cited the 
computer interface phenomenon as an example of this kind of 
immediate blend (pp. 264-65). For instance, a user dragging 
a window on a computer desktop slides the mouse on a real 
horizontal desk. Meanwhile, the user’s eyes track the vertical-
ly-oriented movement of the graphics on the screen. There are 
a set of mappings between the physical space and the screen 
space, including from the mouse to the window, from the 
mouse click to the act of ‘picking-up’ the window, from for-
ward to up, from backward to down, and so on. Most users, 
however, are unaware of the blend. They just feel that they are 
directly manipulating the window. This action-perception cou-
pling seems to violate at least two aspects of Wensveen, et al. 
(2004)’s natural coupling, namely unified location and direc-
tion, but it becomes second nature to many computer users of 
today. This is indeed the power of conceptual blends enabled 
by interactive systems.

Chow and Harrell extend the above ideas to argue that inter-
active dynamic images (offered by lively interactive systems) 
can act as elastic material anchors for imaginative conceptual 
blends (Chow & Harrell, 2013). These images hold distilled dy-
namic information (like Pumplight’s varied balloon size), and 
mobilize continuous sensorimotor feedback loops, provoking 
at reactive moments immediate imaginative blends that bridge 
the gaps in location or direction. During contingent moments, 
the images continue to change without user input (like Tio’s 
changing color and emoticon). The perception of change usu-
ally gives users a concept of time. As the philosopher and psy-
chologist William James puts it, ‘awareness of change is […] 
the condition on which our perception of time’s flow depends’ 
(1890, p.620). Psychologist J. J. Gibson also said that ‘exter-
nal stimuli […] provide a flow of change, and it is this we per-
ceive rather than a flow of time as such’ (Gibson, 1975, p.299). 
Perception of change brings a set of concepts about time, in-
cluding order, duration, beginning, and end. These temporal 
elements, together with the information held by the images, 
constitute the essence of an experience, or a narrative. Dewey 
has distinguished ‘an experience’ from ‘experience’. The for-
mer is singular, ‘having its own beginning and end’ (Dewey, 
1980, pp.35-36). Hence, an experience is comparable to a nar-
rative. A sensorimotor experience of change readily provokes 
higher levels of imaginative blends in the form of narrative, 
which Chow and Harrell call metaphorical blends. Illustrative 
examples will follow in later sections.

Desire, appraisal, and the laws of emotion
Lively interactive products allow users to perform continuous 
motor action as input and to perceive enduring change. To re-
ally engage users in the sensorimotor phenomena, two com-
ponents pertaining to affect are required. They are desire and 
appraisal. 

Motor action and desire

From the phenomenologist point of view, continuous motor 
action or bodily motion embodies one’s intention, desire, and 
so emotion. The continuity in time or motion is the key. Maurice 
Merleau-Ponty believes that through repeated practice our 
body can ‘absorb’ motor knowledge from the environment we 
inhabit and turn it into situated motor habits (Merleau-Ponty, 
1962, pp.146-147). He called this the ‘intentional arc’, which 
is the ‘power of laying out a past in order to move toward a 
future’ (Merleau-Ponty, 1962, pp.135-136). The intentional arc 
exists in both space and time and works beneath the level of 
reflective thought. In other words, bodily motion embodies 
one’s pre-reflective intention toward a desirable future state. 
Some thinkers have further argued that pre-reflective bodily 
motion is closely tied to one’s emotion. To Roberta De Monti-
celli, emotions are ‘vectors of (impulsive) action and of imme-
diate action’ (Monticelli, 2006, p.74). Michelle Maiese points 
out that emotion is based on one’s impulsive, spontaneous, 
and pre-reflective intention to move the body self-expressively 
(Maiese, 2011, pp.62-63). This impulse is our first-order desire 
of ‘wanting or not wanting things to be a certain way’. For in-
stance, one feeling irritated about a radio commercial imme-
diately turns the volume control knob anti-clockwise before 
any reflective thought. This is because the continuous nature 
of the knob fits the intentional arc. After repeated engage-
ment one acquires the habit of turning the knob clockwise (or 
anti-clockwise) toward something desirable (or away from the 
undesirable). When one feels a need or want, the body spon-
taneously performs the corresponding movements that con-
stitute embodiment of the desire. Hence, a lively interactive 
system affording continuous motor input with instant feed-
back tends to encourage users to act out their desires, and 
repeated engagement turns their actions into motor habits to 
express affective preferences. It follows that a radio receiver 
equipped with the variable volume control knob is more invit-
ing to users’ emotional impulses than one with only the toggle 
switch. The discrete nature of the latter hinders the habitua-
tion of affective motor action. 

Perceivable change and appraisal

Lively interactive products feature perceivable enduring 
change. During both reactive and contingent moments, users 
assess the current state against the desired through percep-
tion. In addition to desire, assessment, or appraisal consti-
tutes the core of our affect. To represent the raw feelings that 
exist within us, James A. Russell (2003) proposes what he calls 
‘core affect’, a matrix of two dimensions, namely pleasantness 
and arousal. Pleasantness is ‘an assessment of one’s current 
condition’, whereas arousal is ‘one’s sense of mobilization and 
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energy’. Russell believes that all moods and emotions can be 
reduced to a blend of the two dimensions, and this ‘core affect 
is a continuous assessment of one’s current state’. More im-
portantly, this kind of assessment is often done via perception. 
As De Monticelli writes, ‘feeling is essentially the perception of 
values’ of things, and it can be positive or negative (Monticelli, 
2006, pp.65-66). The alignment of Russell’s and De Monti-
celli’s views suggests that continuous assessment via percep-
tion constitutes our raw feelings. Another technical term for 
assessment is ‘appraisal’. Paul Ekman has described appraisal 
of a current event as one of the characteristics of emotion (Ek-
man, 1992; 1994). He points out that the appraisal mechanism 
can operate automatically at the primary level or sometimes 
take place more reflectively at higher cognitive levels. The two 
mechanisms, namely automatic and extended, suggest ap-
praisals of the enduring changes of interactive products dur-
ing reactive and contingent moments respectively. Hence, at 
reactive moments impulsive desire and automatic appraisal 
join to result in affect. At contingent moments, extended ap-
praisal may take place.. 

The laws of emotion

Lastly, Nico H. Frijda’s two particular laws of emotion (1988), 
among others, also give support to the evocative power of 
lively interactive products. First, the law of change specifies 
that emotions are elicited by ‘actual or expected changes in 
favorable or unfavorable conditions’. It is the change with 
respect to the current state that affects how a person feels. 
The enduring change presented by lively interactive products 
readily provokes users’ emotional responses. Second, the law 
of apparent reality states that emotions are elicited by events 
that seem to be real. Images, pictures, photographs, sounds 
or voices, are taken to be more vivid and serious than words. 
As argued above, lively interactive products featuring dynamic 
images (or other sensory data) with enduring changes trig-
ger imaginative blends, yielding immersive mental imagery. It 
follows from the above two laws that users will appraise the 
changes in the imagined situation as vividly real, and have 
emotions evoked. 

INTERPRETIVE ANALYSES OF SHARING 
LIVELY INTERACTIVE PRODUCTS

Lively interactive products feature dynamic images with both 
reactivity and contingency, which are reminiscent of users’ 
past or inferred experiences. This kind of embodied analogy 
provokes imagination in terms of conceptual blends at mul-
tiple levels and elicits emotion at different moments of in-
teraction. This brings about the inter-subjective experience 
resonating among a group of shared users. 

In summary, the analysis of inter-subjective experience in-
cludes the mappings from users’ sensorimotor experiences to 
their cognitive and affective responses during the two states 
of interaction. The following two tables (Table 1 and 2) put to-
gether related aspects for considering the mappings:

SENSORIMOTOR EXPERI-
ENCES

FOR IMAGINATIVE AND  
AFFECTIVE RESPONSES

- Users’ motor input 

- Product’s sensory feedback 
(including images, sounds, 
etc.)

- Sensorimotor feedback  
loop anchoring an embod-
ied concept

- Immediate blend with past 
or inferred experiences 
outputting a new concept

- Impulsive desire and auto-
matic appraisal leading to 
emotional response

Table 1. Mapping experiences during reactive moments

SENSORIMOTOR EXPERI-
ENCES

FOR IMAGINATIVE AND  
AFFECTIVE RESPONSES

- Product’s overall enduring 
change

- Enduring change invoking a 
semantic frame

- Metaphorical blend output-
ting imagined narrative like 
apparent reality

- Apparent reality and ex-
tended appraisal leading to 
emotional response

Table 2: Mapping experiences during contingent moments

During reactive moments, the sensorimotor feedback loop has 
to be compared to certain common sensorimotor phenom-
enon in the user’s everyday life, anchoring an embodied con-
cept for immediate blending. The output of the blend will be 
an imagination. Meanwhile, the user’s motor action has to be 
associated with an impulsive desire, and the object’s instant 
feedback lets the user perform automatic appraisal, resulting 
in either a positive or negative affect (e.g., satisfaction, dis-
content, etc.). The affect also helps mobilize the sensorimotor 
feedback loop.

During contingent moments, the overall enduring change has 
to be in focus. It suggests a semantic frame with temporal and 
contingent elements, informing components to be mapped 
with those elaborated from the immediate blend and addi-
tionally the changes the user later perceives. These form the 
metaphorical blend, proposing an imaginative narrative or 
scenario. This material-based imagination has vivid images, 
and the user is engrossed in this apparent reality assessing 
the changing state. This extended appraisal results in further 
emotional responses.

To illustrate how the above model assists in understanding 
scenarios for people to share mental imagery and affect, anal-
yses of sharing lively interactive products follow. They include 
a physical board game, a digital and tangible photo album, 
and a smart device for sharing umbrellas. The first one is an 
existing product, which represents the emergence of liveliness 
in today’s design trends. The other two are artifacts designed 
and developed by students in School of Design, The Hong Kong 
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Polytechnic University, demonstrating how the proposed mod-
el can be applied in design processes.

The board game MELTDOWN
GEOlino MELTDOWN (http://meltdown-game.com) is a board 
game for a group of two to four players, aged five or above. 
Players prepare ice cubes with the given tray and then flip them 
onto the given spongy sheet to form the game board. The aim 
of the game is to move the polar bear-like tokens according to 
rolled dice before the ice melts beneath them (see Figure 3). 

Figure 3 GEOlino MELTDOWN requires players to save the polar bears before 
the ice melts.  

When players take turns to roll the dice, move the bears, and 
see them advancing, the game presents a dynamic image of 
pacing bears on the melting ice. To a player, this sensorimotor 
experience is reminiscent of playing common roll-and-move 
games like The Game of Life. The immediate blend is a family 
of bears running towards the larger center ice cube according 
to the dice. The blend allows the players to easily understand 
the gameplay, such as turn taking, moving steps, possible 
paths, and destination (that is also one of the common func-
tions of conceptual blends in our everyday lives). Knowing the 
game goal, each player has an impulse to move a bear every 
time the dice are rolled. Seeing the dice and moving the bear, 

one automatically appraises the result, which may be excit-
ing or disappointing. The impulsive desire and automatic ap-
praisal keep players in the sensorimotor feedback loop. Since 
the game is a cooperative game, all players should yield the 
similar blend, sharing the ups and downs during play.

The most intriguing mechanic of the game is that the ice cubes 
are melting enduringly. Even though it is not the turn for a 
particular player to move, one can still see the cubes going 
away. The meltdown time is contingent upon the room tem-
perature, the ice condition, and other factors. This enduring 
change, together with the move-and-stop bears and the blue 
sponge, easily invokes the frame of global warming effects on 
the Arctic with temporal elements like time limit and order of 
meltdown. The metaphorical blend generates an imaginative 
narrative that resembles those documentary videos we saw on 
television shows in which a polar bear is hopelessly trapped 
in an isolated, small piece of floating ice and cannot get to 
the main iceberg nearby. It echoes the game’s tagline, ‘save 
the polar bears before the ice melts’. The imagined story, aug-
mented with all the dynamic images, is so apparently real that 
it vividly immerses the whole group of players. They play and 
share the resulting feelings such as blessing, disappointment, 
or even regret. One might also wonder if the game outcomes 
shed any light on the real cases in the Arctic. Indeed, the game 
wishes to bring awareness of the topic to its target players.

Photo Turntable: a digital and tangible photo album
The second example is a new design by a graduate student 
(Yang Pu) from School of Design, The Hong Kong Polytechnic 
University. It is a tangible interactive system, providing new 
user experience in storing, organizing, and sharing digital pho-
tos. The concept combines traditional photo albums and vinyl 
music records into a special disc. To browse the photos, users 
just put the disc on the given turntable and spin it. The photos 
associated with the disc can be viewed either via a computer 
screen, or projected on the wall via the built-in projector, which 
facilitates sharing among a group in gathering (see Figure 4).

Figure 4. The Photo Turntable system includes physical product and software, allowing users to organize, view, and share photo collections in a tangible, nostalgic way.
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When a user spins the disc, one can see the photos flipping 
consecutively. This continuous sensorimotor phenomenon is 
reminiscent of the past or inferred (after seeing others doing it) 
experience of turntable scratching or the use of the jog dial on 
professional videotape recorders, spinning clockwise to play for-
ward and anticlockwise to rewind. The immediate blend results 
in a concept of photo record, which allows sequential access 
to photos with a rotary control. One’s finger motion, including 
speed and direction, conveys the impulsive desire of viewing 
photos in succeeding or preceding order. Seeing the photos in 
sequence, one automatically appraises whether the previous or 
next photo is more interesting than the current one, and spins 
the disc anticlockwise or clockwise. The impulsive desire and 
automatic appraisal sustains the sensorimotor feedback loop.

Instead of looking for a target, the user may want to enjoy the 
album generally. If so, one can just press a button to let the 
turntable rev the disc, and then the photos will be shown in 
a slideshow. The show is contingent upon the particular disc 
content and the selected play mode. One can view the show 
with others in a gathering and share the pleasurable moments. 
The spinning disc with printed cover, the turntable, and the 
slideshow join to form an immersive relaxing atmosphere, 
evocative of listening to the gramophone with company in the 
old times. This invokes the corresponding frame. The meta-
phorical blend can be an imaginative narrative of friends com-
ing to appreciate one’s favorite albums. Based on friends’ 
responses, one may appraise whether the current collection 
(of photos) is interesting to the ‘audience’. All in all, viewing 
photos together and taking a glimpse of friends’ exciting re-
sponses embody the happiness.

Umbrella Here: a smart device for sharing umbrellas

Umbrella Here (http://www.umbrellahere.com/) is another 
developing interactive smart device designed by a group of 

students (Tommy Lau, Martin Tsang, Karen Wan, & Patience 
Lee) from School of Design, The Hong Kong Polytechnic Univer-
sity. The small device can sit on the desk indoors and connect 
to the owner’s smartphone, receiving weather reports from 
the Internet and glowing differently with corresponding col-
ors to remind him or her of bringing an umbrella. If attached, 
it makes the umbrella smart. It not only sends you notifica-
tion of being left behind out of home, but more intriguingly, it 
glows at the top of the umbrella if it is put up in the rain. The 
light signals that the user is willing to share the umbrella with 
others. The device aims to mobilize mutual sharing between 
people (Figure 5).

When the user puts up the umbrella and walks in the rain, 
he or she can turn on the attached device light (through the 
smartphone) to invite people. If someone comes in and asks to 
share the umbrella, the user can turn the light off (or keep it on 
if the umbrella still has room!). The operation makes the user 
feel like they are doing a taxi driver’s job. The analogy builds 
upon the sensorimotor experience of turning the light on and 
seeing someone search for a ride. Yet, this ‘umbrella ride’ is for 
sharing rather than hiring. The immediate blend outputs a new 
concept of inviting people to a free umbrella ride. To someone 
running across the street soaking-wet, the device light seems 
to be a lighthouse bringing hope in the heavy rain. To the ‘um-
brella driver’, a ‘passenger’s’ hopeful and thankful face is also 
very delightful.

When the user stays indoors, he or she may not actively en-
gage with the device. It sits on the desk or table and enduringly 
glows in changing colors with the updated weather condition. 
The enduring and contingent (it’s weather!) change does not 
just practically remind the user to bring an umbrella, but also 
emotionally signals that it is time to help others by giving a free 
ride again! It invokes the emergency service frame, which con-
sists of elements like emergency call, person in need, urgency, 
safety, and so on. The device’s glowing light is analogical to an 

Figure 5 Umbrella Here can be attached to an umbrella to invite passers-by who get wet, or it can sit on a desk to show different colors based 
on an updated weather report.
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emergency call, provoking images of someone getting wet in 
the street, waiting restlessly under a shelter, or even sliding 
on a slope. The metaphorical blend of the glowing light with 
the emergency call results in an imaginative narrative with the 
message: ‘bring the umbrella and help others!’

Based on the proposed model summarized in Table 1 and 2, 
suggestions can be given on how to make the sensorimotor ex-
perience of putting up the inviting signal more embodied, and 
how to make the emergency signal more enduring for extend-
ed appraisal. The former includes more thoughts on gestural 
input, for example, shaking the smartphone up to raise the 
signal and shaking down to turn it off. The latter can be map-
ping different shades of color to the updated rain precipitation 
measurement. The user can then perceive the color darken-
ing over a period of time and know the situation outdoors is 
getting worse. One would become increasingly worried about 
people outside.

CONCLUSION AND IMPLICATIONS

Lively interactive products feature dynamic images and en-
during interaction, enabling imaginative conceptual blends 
at multiple levels, and eliciting affective responses at differ-
ent moments. Hence, a group of users may share imagination 
and emotion through the product use. The interpretive analy-
ses shown in this paper resonate with Forlizzi and Battarbee’s 
suggestion for designers and researchers, ‘mapping smaller 
experiences inside bigger ones’ in order to ‘understand re-
lationships between small and large’ (Forlizzi & Battarbee, 
2004). Mapping sensorimotor experiences is important to 
understanding thought and feeling elicited in sharing interac-
tive products. Meanwhile, it is well noted that the above in-
terpretive analyses should be cross-referenced by empirical 
evaluation studies. Possible methods include retrospective 
self-reporting and prospective probing. Future empirical re-
search is required to strengthen the proposition.
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ABSTRACT 

According to Maslow’s hierarchy of needs, self-actualization, which is the motive to realize one's 
full potential, represents a final level of psychological development. Maslow proposed that, in 
order to have the ability to self-actualize, an individual needs to fulfil all lower-order (deficiency) 
needs, such as safety and esteem. Moreover, fulfilling these lower-order needs is a requirement 
but not a guarantee to reach self-actualization because this requires particular skills and mind-
sets. Taking into account that only a small number of adults can reach this level, it seems rel-
evant to explore if and how the ability to self-actualize can be developed and supported from 
childhood. This paper reports an initial exploration of the question of whether it is possible to 
design for stimulating self-actualization in children in the context of education. Some key litera-
ture is discussed and design directions are proposed. 

KEYWORDS: Self-actualization, Children, Design, Learning environments, Education

INTRODUCTION 

‘Human life will never be understood unless its highest 
aspirations are taken into account’.

(Maslow, 1970, p. XX)

Abraham H. Maslow dedicated his life to the study of people 
that he considered to be psychologically healthy, an ambition 
he expressed in his influential book Towards a Psychology of 
Being: ‘Indeed, self-actualizing people, those who have come 
to a high level of maturation, health and self-fulfilment, have 
so much to teach us that sometimes they seem almost like 
a different breed of human beings’ (Maslow, 1970, p.71). He 
proposed that human behaviour could be motivated either 
by deficiency-needs (such as physiological needs and safety 
needs) or growth-needs (or ‘growth values’), and that humans 
self-actualize when motivated by growth values. Growth val-
ues include truth, creativity, beauty, goodness, wholeness, 
aliveness, uniqueness, justice, simplicity, and self-sufficiency, 
and are not imposed by religion or culture, but rather naturally 
developed by healthy human beings: 

In addition to Darwinian survival value, we may now also postu-
late “growth values.” Not only is it good to survive, but it is also 
good (preferred, choices, good for the organism) for the person 
to grow toward full humanness, towards actualization of po-
tentials, toward greater happiness, serenity, peak experiences, 
toward transcendence, toward richer and more accurate cogni-
tion of reality, and so on. No longer need we rest on sheer viability  

and survival as our only ultimate proof that poverty or war or 
domination or cruelty are bad, rather than good. We can con-
sider them bad because they also degrade the quality of life, of 
personality, of consciousness, of wisdom (Maslow, 1970, p.61).

The ability to self-actualize is not apparent. Maslow stressed 
that many people choose the worse rather than the better be-
cause growth is often a painful process and may for this reason 
be shunned; we are profoundly ambivalent about our own best 
possibilities, both fearing and loving them. He also proposed 
that one is not born self-actualized: being a human being — in 
the sense of being born to the human species — must be de-
fined also in terms of becoming a human being: ‘In this sense 
a baby is only potentially a human being, and must grow into 
humanness in the society and the culture, the family’ (Maslow, 
1970, p.XXIV). An important challenge, Maslow mentioned, is 
that growth needs require better outside conditions to make 
them possible than deficiency needs. As an example, he men-
tions that good environmental conditions are necessary to 
keep people from killing each other, even better conditions to 
allow people to love each other, and excellent conditions are 
required to make self-actualizing possible. 

In this paper, we explore some initial ideas of how design 
can deliberately contribute to conditions for the self-actu-
alization of children. What kind of ‘excellent’ conditions can 
be created and how? This exploration connects to the Posi-
tive Design Movement, which explores how design can con-
tribute to human flourishing, as introduced by Desmet and 
Pohlmeyer (2014, p.1): ‘Now that human happiness is widely  
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acknowledged to have an important role in human develop-
ment, it should be given serious attention in the design dis-
cipline as well. It deserves to be examined through scientific 
investigations and some design research. With design being 
perhaps one of the most intimate means for reaching people, 
it is time to explore the possibilities it offers for supporting 
the inherent human aspiration of living a good life’. Pohlmeyer 
(2012) used positive psychology as a resource to positive de-
sign, proposing that design can contribute to user well-being 
in various fashions (see Figure 1). 

Figure 1. Design for happiness (Pohlmeyer, 2012)

Taking into account that children have yet to develop the abil-
ity to self-actualize, their environment, including the social, 
cultural, and material environment, plays a pivotal role in the 
establishment of virtues and the development of cognitive, 
social and emotional skills. In this paper, we first discuss the 
concept of self-actualization, including the required external 
conditions. Next, some literature is reviewed that discusses 
the concept of self-actualization in relation to the develop-
ment (and education) of children. On the basis of this review, 
we propose some opportunities to design for self-actualiza-
tion, including design that supports learning and creativity 
development. 

SELF-ACTUALIZATION 

At the basis of Maslow’s theory is the proposition that humans 
are dominated and their behaviour is organized by unsatis-
fied needs. If a hunter is satisfied, it becomes unimportant in 
the current dynamics of the individual. The most basic conse-
quence of satiation of any need is that this need is submerged 
and a new and higher need emerges. The consequence of this 
is that the human being is a wanting animal and rarely reaches 
a state of complete satisfaction, except for a short time. As 
one desire is satisfied, another pops up to take its place. When 
this is satisfied, still another comes to the foreground, and so 
on. It is a characteristic of human beings throughout their 
whole lives that they practically always desire something. The 
higher the need, the less imperative there is for sheer survival, 
the longer the need can be postponed, and the easier it is for 
the need to disappear permanently. 

Although influential, Maslow’s hierarchy of needs has also 
been subject to criticism. One important critique is that the 
proposition that one need has to be satisfied to facilitate the 
satisfaction of the next one is not supported by empirical evi-
dence. Nonetheless, Maslow’s work is considered an impor-
tant foundation for positive psychology because he was one of 
the first to study healthy people that have demonstrated the 
ability to flourish (Seligman et al., 2005).

Self-actualization can be considered to be the need to real-
ize one’s potential. It refers to the pursuit of becoming what 
the individual really is and is capable of being, as Maslow 
said ‘What a man can be, he must be”. What is interesting to 
mention is that one of the most important and universal char-
acteristics that Maslow found in the subjects he studied and 
considered as self-actualized, is their creativity. It has been 
shown that creativity also correlates to other important qual-
ities for being self-actualized, for example spontaneity, no-
prejudice thinking, and to enjoy the simplest things, among 
others (Goble, 1970).

Apart from self-actualization, some authors proposed that 
there is a significant relationship between creativity and subjec-
tive well-being, and this connection results in self-acceptance, 
personal growth, and a sense of having purpose in life (Taman-
naeifar & Motaghedifard, 2014). These authors have found that 
creative thinking is enhanced by a happy and positive mood, 
contributing to joy and indirectly to reaching self-actualization 
through the stimulation of some important values. 

CHILDREN AND SELF-ACTUALIZATION 

Self-actualized people accept themselves and their life circum-
stances as they are, feel a harmony in their lives and a fulfil-
ment with all they have; are creative individuals, spontaneous, 
with a big concern about social issues, and can enjoy and ap-
preciate the simplest things of life (Maslow, 1943). Intuitively, 
some of these characteristics seem to be present in children. 
Maslow (as reported in Goble, 1970) actually mentioned that 
he believed that creativity is one of the important character-
istics that people tend to loose when growing up. If that is the 
case, it is interesting to ask: what are the circumstances in the 
growing process that causes people to lose their creativity? Or, 
from a designer’s point of view, which design strategies can be 
used to support and maintain creativity in childhood? 

Goble (1970) proposed that the creativity of self-actualized 
people is similar to children’s creativity before they learned to 
fear the ridicule of others, while they are still able to see things 
freshly and without prejudgment. To be creative it is necessary 
to be spontaneous, that means being able to express what 
one is feeling or thinking without any mask. Another impor-
tant characteristic that is found in self-actualized people and 
children is the way they can see other people and the world, 
without any preconceptions, seeing them with uncritical and 
innocent eyes (Goble, 1970).

Burleson (2005) had found that the good development of chil-
dren depends on the opportunities available for them to be 
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exposed to the appropriate stimulation in order to acquire all 
the abilities necessary for positive physical and mental health, 
and to become an independent and happy adult. The estab-
lishment of virtues, habits and skills in childhood are essen-
tial for the brain to create patterns of behaviour that hardly 
change during an entire lifetime, and that define what is go-
ing to happen with the child once he or she becomes an adult 
(Burleson, 2005). 

UNESCO recognize four pillars of education: (UNESCO)

Figure 2. Pillars of education. Own representation.

According to the report: ‘Learning: the treasure within’, in the 
section “Learning to be’ they stated: ‘the aim of development 
is the complete fulfilment of man, in all the richness of his per-
sonality, the complexity of his forms of expression and his vari-
ous commitments — as individual, member of a family and of 
a community, citizen and producer, inventor of techniques and 
creative dreamer’ (International Commission on Education for 
the Twenty-first Century, Delors & Unesco, 1996) 

In this way, education is not solely about acquiring knowledge, 
but is also about learning how to discover and getting to know 
one’s self, others, society and, in general, the world. Ensuring 
that children will have the sufficient resources and opportuni-
ties to understand the world, it is expected that they will be 
able to fit in and become successful people. 

Several authors have stated that through learning and creativ-
ity, it is possible to encourage children to become self-actu-
alized people (Burleson, 2005). They stated that creativity, 
learning and self-actualization constitute a synergistic cycle, 
where each stage contributes to achieve the others. Table 1 
describes the achievements of some of these authors. 

Torrance, 1965 Cultivating early experience and belief in personal creativity is a means for a life-long self-actualization, and 
to have adults with no sense of uselessness about what they do. 

Goble, 1970 Children should be enabled to become more and more what they are, understand what they desire to be-
come, and achieve everything they are capable of becoming. 

Soloway Ownership discovery and experimentation, facilitates self-actualization. 

Faure, 1972 The task of education is to preserve individual originality, creativity and ingenuity while preparing the indi-
vidual for a place in real life. 

Table 1. Self-actualization in children 

(Burleson, 2005)

According to these authors, education and learning envi-
ronments could support and stimulate the establishment of 
important foundations in children to become self-actualized 
adults, through a learning process focused on letting chil-
dren discover, experiment, and fail, and in so doing cultivate 
creativity.

DESIGN OPPORTUNITIES 

Design is a field of study that aims to develop products and/
or services based on most of the case studies of the needs of 
market consumers. However, it could also be used to create 
environments and/or experiences able to support and stimu-
late behaviours and the establishment of virtues and skills. As 
the learning process in children occurs in their family and edu-
cational context, it is important to design these environments 
in a way that supports happiness, and stimulates creativity 
and imagination, in order to let children discover who they 
are, who they want to become, and what their goals, dreams, 
and expectations are. Also, by applying some design theories 
to create products that support the values of children and 
stimulate the acquisition of skills, the production of self-actu-
alized adults is encouraged. Below are exposed some design 
approaches that were consulted to explore those possibilities 
within this field. 

Persuasive Design 
Is defined as all the strategies implemented to try to change, 
increase, or establish a new behaviour or attitude of people 
(Fogg, 2003), through the experience and/or use of products, 
services and environments. Fogg proposed a behavioural 
model. He states that in order to persuade people it is first of 
all necessary that they have the motivation, the ability, and 
the right triggers to show the desired behaviour (Fogg, 2003). 

Persuasive design could be used to design learning environ-
ments that persuade children to be creative, to explore their 
world, to know themselves and others, and to support the de-
velopment of physical, cognitive, emotional, and social skills. 
It is also important that the design of objects inside those en-
vironments encourage children to be curious, to create, and 
to share with other children. For example, installing rooms in-
side kindergartens used to create different things using paints, 
clay, wooden blocks with different shapes, and tools, among 
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other elements. A place where children could represent them-
selves, people around them, and the world as they understand 
it, or just to build whatever they want and imagine. 

The design of an education environment that could fit the 
description of an environment that persuades children to ac-
quire some skills important to promoting self-actualization 
from childhood, are the kindergartens of ‘Buen Comienzo’ (the 
translation in English is ‘good beginning’) (Municipio de Me-
dellín, s.f.). This is a program in the Municipality of Medellín, 
Colombia, which gives children from poor neighbourhoods in-
tegral attention from pregnancy. 

When children are two years old, they work alongside the kin-
dergartens, designed by the Municipality, to achieve the goal 
of the program: to give children a good education, and in an 
environment that promotes the well-being and offers the chil-
dren the same opportunities as those that attend private insti-
tutions. The kindergartens have different types of rooms for: 
sensory stimulation, a theatre, music, playing and learning. 
With these rooms they promote the creativity, autonomy, free-
dom, possibilities of expression, and happiness, among other 
experiences, that are needed to motivate children towards be-
come self-actualized adults. 

Figures 3, 4, and 5 present some of the rooms mentioned 
above (Municipio de Medellín, s.f.). The images show that the 
rooms have a very simple design and are equipped with dif-
ferent objects and elements to give children the opportunity 
to imagine and use those elements to create music, a magic 
world, to interact with other children, to be sociable individu-
als, and many other activities encouraging their creativity.

Positive design 
Another interesting approach of design that could be support-
ive to make children more self-actualized, is the positive de-
sign. It is focused on looking for products that give people a 
great experience and makes them feel happy (Desmet & Pohl-
meyer, 2013). A happy person is also someone that tends to be 
more creative, sociable, and energetic, among other character-
istics and values that are needed to be a self-actualized person. 

Positive design is looking for a way to use the knowledge from 
positive psychology, which studies the reasons, conditions, 
and characteristics needed for people to flourish, be happy, 
and possess good well-being (TU Delft, s.f.). In positive design 
there are more focused design approaches in a specific area, 
for example design for happiness, design for subjective well-
being, design for emotions and design for virtues. Those could 
be applied to design products and/or environments for chil-
dren’s development and learning that results in experiences 
that make them acquire the skills, characteristics, and values 
needed to stimulate self-actualization in childhood. 

These approaches focus more on the possibilities than the 
problems. Positive design strives to create experiences that 
make children feel happy, encourages their curiosity, and in-
spires them to explore their world, their skills and talents; to 
support the establishment of certain virtues; to know their 
possibilities and limitations; to accept themselves as they are; 

Figure 3. Room of multiple physical activities

to encourage creativity, mingled with the other characteris-
tics that constitute the conditions needed to reach the level of 
self-actualization. 

The most important point is that with the use of those design 
guidelines it is not necessary to come up with very compli-
cated products. To promote creativity in children and a desire 
to explore, all that is needed is to develop very simple and flex-
ible ideas (to let children imagine and explore different ways to 
use it and enjoy it). For example, toys to build as Lego, wooden 
blocks, a set of magnets, etc.; encourage children to create 
anything they want and imagine. 

With the use of the tools and methodologies of positive design 
it is possible to develop products that stimulate children to 
have virtues and to become self-actualized adults, because it 
takes the knowledge from positive psychology that has studied 
healthy and flourishing people in order to establish patterns 
of behaviour, skills and virtues that facilitate the possibility 
of reaching a self-actualization lifestyle. Moreover, self-actu-
alization as a term introduced by Maslow, who used positive 
psychology to define it, is totally correlated with the move-
ment of positive design, which makes it easier to justify why 
those approaches could support self-actualization in children. 

It is not possible to think that just with a product or an environ-
ment it is possible to give children the opportunity to acquire 
all the conditions needed to become self-actualized children. 
For that goal it is necessary that children have access to differ-
ent ambiences in all the learning contexts that promote happi-
ness, creativity, social contact, an understanding of the world, 
and the possibility to discover themselves. They also need  dif-
ferent products like toys, musical instruments and education-
al tools, that support the conditions mentioned above. 

To explore the opportunities that design could have to contrib-
ute in the self-actualization process of children, it is important 
to mention some specific values, described by Maslow, that 
are needed to become self-actualized: 

• Truth, rather than dishonesty. 

• Goodness, rather than evil. 
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• Beauty, not ugliness or vulgarity. 

• Unity, wholeness, and transcendence of opposites, not ar-
bitrariness or forced choices. 

• Aliveness, not deadness or the mechanization of life. 

• Uniqueness, not bland uniformity. 

• Perfection and necessity, not sloppiness, inconsistency, or 
accident. 

• Completion, rather than incompleteness. 

• Justice and order, not injustice and lawlessness. 

• Simplicity, not unnecessary complexity. 

• Richness, not environmental impoverishment. 

• Effortlessness, not strain. 

• Playfulness, not grim, humourless, drudgery. 

• Self-sufficiency, not dependency. 

• Meaningfulness, rather than senselessness. 

With the use of the concepts of positive design, and while tak-
ing some of the values mentioned above, design could be used 
as a means to support the values in learning environments 
giving children the opportunity to have positive experiences,  
for example: 

• Designing games and toys to let children experience the 
reward obtained when you are honest, with truth you can 
win. For example, in this point it could be possible to de-
sign objects with action-reaction that when children make 
the right selection, the reaction or feedback from the toy is 
a reward for them. 

• Designing elements to create a theatre, customs, and ob-
jects to build different scenarios. With the participation of 
teachers, children create and represent stories that teach 
them that when people act evilly, they receive a punish-
ment and are unhappy. It could also be very interesting if 
children could participate in building the scenarios and 
creating the customs with guidance, to let them use their 
imagination and make it tangible. 

• Designing educative objects or toys, to learn in a playful 
way different concepts that are most of the time boring for 
children, to demonstrate that everything could be playful 
and is possible to enjoy while you learn.  

• Designing simple play objects to teach children that it is 
not necessary to have very complex (or very technological) 
toys and elements to have fun and to be creative. Simplic-
ity is better than complexity. For example, children can en-
tertain themselves with clay and moulds by creating every-
thing that they imagine.

- Designing objects that represent different things from daily 
living that children must learn to use independently, but 
which are adequate to their dimensions, and therefore 
promote exploration in their use, and to learn in a safe way 
to be self-sufficient in daily activities. 

• Designing play objects that allow children to understand 
that they do not have to fear difference; every person is 
unique. For example, children that do not have contact 
with children with disabilities could feel afraid or curious 
about disability. However, if they have the opportunity 
to experience it through games they could understand 
that every individual has different skills and strengths. 
For example, a game with pirates, in which every play-
er represents a disability (having a wood leg, or an eye 
patch), and employ different strengths in order to com-
plete tasks. 

As the examples mentioned above, positive design, its tools 
and methodologies, could be used to design learning environ-
ments, objects, as well as strategies to support, stimulate, or 
encourage children to acquire values and skills that are need-
ed in becoming self-actualized adults. 

DISCUSSION 

Design is about exploring all the possibilities that exist to 
communicate an intention through the use and experience of 
products and/or environments. All the approaches mentioned 

Figure 4. Room sensory stimulation Figure 5. Music room
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above give designers some guidelines to focus their efforts 
and creativity to develop products and/or environments with 
a goal: to stimulate or motivate children to become self-actu-
alized people. Positive design especially has a lot of potential 
to support human values, lifestyles, and has a big correlation 
with self-actualization. Both come for the positive psychol-
ogy movement, therefore both have the same foundations  
and principles. 

To ensure that children become self-actualized adults, there 
are different skills, characteristics and values they must gain 
during their development and growth. In the literature it is 
possible to find evidence supporting the fact that it is proba-
ble to encourage children to be self-actualized human-beings 
through appropriate stimulus to ensure good development 
in all the areas and education as a mean, and as an envi-
ronment to let them explore, learn, and improve their skills  
and abilities. 

The education environment should encourage kids to be 
creative, know their abilities and talents, give them the op-
portunity to discover what they like and want, to choose, de-
cide, and fail themselves. Facing failure is really important to 
make them adults with a tolerance to failure, ‘Experts are thus 
people who have failed many times’ (Burleson, 2005), making 
them look for more answers and solutions, always searching 
for a growth in knowledge. 

CONCLUSIONS 

Taking into account the different perspectives and fields con-
sulted to write this paper, the most important finding is that 
it is possible to stimulate self-actualization in children apply-
ing different methodologies, strategies, and approaches from 
the design field. Obviously since children’s well-being and de-
velopment also depends on adults around them, it could not 
be totally assured that just the design of environments and/or 
products will motivate and support self-actualization. Design 
is only one of the possible means to achieve this aim. 

Designers need to be aware about the influence they can 
have on someone’s life, to apply correctly all the possibilities 
and tools that exist in this field to obtain products, environ-
ments, services and, especially, experiences that support and 
promote, in this case, the pursuit of self-actualization since  
childhood. 

The findings and connections made in the literature review 
suggest that design is more than just a knowledgeable area 
that creates products based on problems, it is also possible 
to design products or environments that give users positive 
experiences that, which make them happy. In the case of chil-
dren, even to help them to become better adults, and with a 
greater chance of reaching the self-actualization level in their 
lives. According to the results it is necessary to undertake 
further research in the field of design for self-actualization,  
because there is evidence from the psychology and educa-
tion areas that suggest it is possible to reach this goal.
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INTRODUCTION

The convergence between design and crafts-based produc-
tive activities has produced a great number of papers in the 
institutional sphere. In Brazilian entities such as the Serviço 
de Apoio às Micro e PequenasEmpresas – SEBRAE (PRO-
GRAMA SEBRAE DE ARTESANATO, 2004; FREITAS, COSTA e 
MENEZES, 2009), Serviço Nacional de Aprendizagem Rural 
– SENAR (2012), Empresa de AssistênciaTécnica e Extensão 
Rural — EMATER (Miranda, 2009), Programa do Artesanato-
Brasileiro— PAB, among others, as well as in the academic 
sphere, where the number of works is high. For instance, in 
the annals of the Brazilian Congress of Research and Devel-
opment (CongressoBrasileiro de Pesquisa e Desenvolvimen-
toem Design – P&D Design) (biennial national event) held in 
2012, out of 700 presentations given as complete papers, 
round tables, and poster presentations, roughly 100 titles 
dealt with the relation between Design and Crafts.

A lot has been published about and invested in bringing de-
sign and crafts together, especially on occasions when the de-
signer acts as a consultant, facilitating the creation, develop-
ment, and improvement of crafted products, and, sometimes, 
of their respective productive processes. This is a practice 
that has been growing stronger in Brazil, making great works 

and partnerships possible. But thinking the other way around, 
what do craftwork and, more precisely, the craftsman have to 
teach designers? What can designers learn from them?

Designers, just as everyone else, live a ‘consuming life’ where 
happenings flow and nothing is ever completely established 
(Bauman, 2001). However designers have more responsibil-
ity, for they are producers, as well as consumers, and there-
fore can develop new ideas to transform their environment. 
In present times we see an instrumentalization of the design-
er's profession; an alienation from the productive intention, 
subdued by economic interests.Design thus loses its autono-
my, and its creative potential while instead having to come up 
with solutions in an ever more complex world (Mills, 2008).

In this article, based on works of two North American think-
ers, Charles Wright Mills and Richard Sennett, we deal with 
how designers can take on a more active role by revisiting 
concepts extracted from craftsmanship.

THE DESIGNER AND TIME

We live in a time when everything moves so fast that it does 
not become established, a time when things are born already 
doomed to death, be it technical, cultural or symbolic. At first 
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sight one might think that in such a context, in which con-
sumption is higher than ever before, the designer, the profes-
sional that shapes new objects (for consumption) has nev-
er been better. However, we must notice that, behind such 
consumerism and fast emergence of new products, there is a 
professional who has been gradually losing his autonomy — 
a process that starts with the Industrial Revolution (the Arts 
and Crafts Movement being a symbol of resistance).

Today design and, as a consequence, designers became a 
tool for the industry to sell more. The latter are professionals 
specialized in manipulating signs to increase consumption. 
When we look at things from this perspective, the designer 
has been fulfilling his role — but should that be his only func-
tion? These authors we here do not think so. They argue that 
we need a more critical way of thinking about what we pro-
duce, and that there is an ethical question involved in launch-
ing products into the world. Among the problems inherent to 
design, Bernhard Bürdek (2005) corroborates the question, 
mentioning that ‘design should promote and communicate 
services, but also – pursued energetically enough – help to 
prevent products that are senseless’(Burdek, 2005, p.16).

INTELLECTUAL CRAFTSMANSHIP AND THE 
CRAFTSMAN

Charles Wright Mills, an American sociologist of the twenti-
eth century, was interested in craftsmen. He saw in their work 
a new way of thinking sociology, and tried to capture that 
concept for sociological research and development. Mills felt 
sociology should be applied in ways that resulted in some-
thing relevant for societal development, and created a con-
cept called ‘intellectual craftsmanship’, in which he draws a 
parallel between the way of life and production of craftsmen, 
and the way a sociologist should develop his or her thought 
and research. To him, craftsmen have several applicable val-
ues, as if sociologists were also craftsmen, but craftsmen of 
thought, a kind of thought, as he would later define more 
clearly, that does not become separated from action — ‘mak-
ing is thinking’ (Sennet, 2012).

In a conference for designers entitled.‘The man in the mid-
dle: the designer’, Mills gives his interpretation of the North 
American designer and the scenario in which that profession-
al works, and then explains what characterizes craftsman-
ship, drawing a parallel with design. Mills (2008, p.173) starts 
by saying that the designer has become an important part of 
economy, in which ‘his art is a business’, and where a certain 
development brought ‘art, science and learning into subordi-
nate relation with the dominant institutions of the capitalist 
economy’. Because the productive capacity is much higher 
than demand, marketing techniques were developed that, 
combined with goods that wear out quickly, aim at keeping 
consumption always in expansion. In the authors' view, there 
are three types of obsolescence,

(1) technological, as when something wears out or something 
better is produced; (2) artificial, as when something is deliber-

ately designed so that it will wear out; and (3) status obsoles-
cence, as when fashions are created in such ways that consump-
tion brings disgrace or prestige in accordance with last year's or 
this year's model, and alongside the old struggle for existence, 
there is added the panic for status (Mills, 2008, p.177).

All that began in the 1920s, when production sped up con-
siderably and supply became higher than demand, which led 
to the development of strategies for consumption to go on. 
The trend has only gotten worse now that the economy seems 
to be endlessly expanding. Among the three types described 
above, the third is the one where the designer has the great-
est relevance, for ‘his economic task is to sell’ (Mills, 2008, 
p.177); his autonomy and intellectual capacity of critical 
thinking are subdued to the motto ‘God is the Big Sell’ (Mills, 
2008, p.177), and he joins the company of other profession-
als who specialize in sales (advertisers, public relations, mar-
ket researchers), whose goal is ‘less to make better products 
than to make products sell better’ (Mills, 2008, p.177).

There is a huge intellectual waste in looking for projects to 
deceive the costumer and give him the impression of buying a 
sensation, status, and not the product itself. Designers them-
selves fall prey to such manipulation, as the market looks out 
for stars to add value to products, so that, becoming a star, a 
designer becomes a prisoner of his own success, and even if 
he gets tired of his style the demand for it forces him to keep 
it, in order to keep his status. On the other hand the situa-
tion is cruel for the rest of the population of designers, for 
‘One is a smash hit or one is among the failures who are not 
produced; one is a best seller or one is among the hacks and 
failures; one is either absolutely tops or one is just nothing at 
all’ (Mills, 2008, p.179). Then if the designer does not fit into 
this system in order to reach the ideal standards established 
by the market, the latter demotes him. Living thus becomes a 
form of resistance or accomodation. 

To wrap up the production frame in which designers work, the 
author emphasizes the fact that producers (designers, adver-
tisement creators, people who conceive new objects) say ‘we 
only give them what they want’ (Mills, 2008, p.179). That is a 
deception that traps not only costumers, but also the people 
making consumption objects. Society's need is totally shaped 
to this or that product, ‘consumers are trained to "want" that to 
which they are most continually exposed’ (Mills, 2008, p.179). 

There is no relevant evolution in the vast majority of products 
justifying their being thrown away so easily. Thus all the com-
mercial apparatus is mobilized to create a desire for a deter-
minate product which is 'newer', and therefore 'more beauti-
ful' than the previous. The shorter the life cycle of a product 
is, the better it is to keep that movement, which alienates 
and is in a sense cruel to people (most) who cannot keep up 
with the changes and get frustrated because of it. The de-
signer plays a fundamental role in this context, manipulating 
signs, stirring people's desire.

So, for the designer to break away from that cycle and look 
for a less alienating type of production, which contributes 
to the development of culture and the improvement of the 
space in which we live, Mills proposes that he rethinks the 
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way of modifying not only himself, but also the environment 
where he lives, because the designer ‘is a creator and a critic 
of the physical frame of private and public life’ (Mills, 2008, 
p.181). Craftsmanship is the way to do it; not only as an ideal, 
but also as a practice. Explaining what he understands as 
craftsmanship, the author lists five points.

The first and the second are related to freedom in work, for ‘in 
craftsmanship there is no ulterior motive for work other than 
the product being made and the process of its creation’ (Mills, 
2008, p.181). Things are made for personal satisfaction, even 
if it lies in the satisfaction of another, the craftsman does not 
dissociate from the product of his work, he is always thinking 
about it, in its development, in the process and the final piece. 
The aesthetic experience that can be apprehended in the cre-
ation of those objects is transported to users, for ‘in an im-
personal, scheduled, a machined world, they (crafted objects) 
represent the personal and the spontaneous. They are the 
opposite of the stereotyped and the banalized’ (Mills, 2008, 
p.181). The plan and the execution of work do not dissociate, 
and ‘the craftsman is master of the activity and of himself in 
the process’ (Mills, 2008, p.182). There is freedom in the ex-
ecution of work, carried out according to personal preferences 
and experiences, and the craftsman is also free if he wants to 
change something during the process, which is conscious be-
cause the process is mastered as a whole, through conception, 
planning and execution:‘Work is a rational sphere of indepen-
dent action’ (Mills, 2008, p.182). The craftsman changes the 
way he works during the process of execution thinking of the 
meta-image he has in mind, so that he imagines all ways and 
mechanisms to reach the closest result to that image, and as 
the product materializes such process goes on, in the search of 
the best way to come to the desired result. 

The third and fourth points deal with how work contributes to 
self-development, and how the relationship with work is con-
tained in the craftsman's relationship with life. As techniques 
improve, so does thought, and vice versa. When he carries out 
his work, the craftsman is going through meaningful experienc-
es, and when work stops for a moment, he is not interrupting 
the experience, but catching his breath to keep going. Creative 
and productive experience is so ingrained in the craftsman’s 
life context that he does not disconnect himself from his activ-
ity as a craftsman when engaged in other activities. The same 
happens, or should happen, according to Mills, with designers.

In the fifth and last point the author emphasizes the impor-
tance of people who feed those ideas, for ‘Such an indepen-
dent stratum of craftsmen cannot flourish unless there are 
publics who support individuals who may not turn out to be 
first-rate’ (Mills, 2008, p.182).

There is a restriction in the scenario we live, where the model 
makes decisions to be determined by the economic charac-
ter, often limiting the designer's responsibility and critical 
thinking. That question is discussed by Richard Sennett, an-
other North American sociologist, posterior to Mills, in the 
beginning of his book The Craftsman. He quotes a sentence 
from his professor and supervisor Hannah Arendt to sum up 
that initial situation: ‘people who make things usually don't 

understand what they are doing’ (Sennett, 2008, p.1), and, he 
adds, take ‘the work as an end in itself’ (Sennett, 2008, p.6), 
thus raising the discussion of the relation between technique 
and thought in which one questions the responsibility that 
befalls (or not) people who develop and create new things. It 
would then be necessary to think of things before effectively 
building them, and predict the impacts they might have, both 
the benefits and harms. Sennett quotes the inventor of the 
atomic bomb, among others, to illustrate the idea that peo-
ple seek development on its own, without critically thinking 
about the relevance of what they are doing, and leaving po-
litical and economic decisions to guide development. When 
that happens, those interests may not converge into ethical 
attitudes and may end up producing catastrophic results.

Designers have been suffering from apathy and passively wait 
for the industry to set the guidelines for configuring new ob-
jects. A wider critical view of the implications of what is being 
developed, so that by solving a problem we do not create a 
bigger one . Such as Sennett suggests, the philosopher Flusser 
(2008) formulates the question, stating that often, or even all 
the time, we remove obstacles by placing other obstacles in 
the way. That is, when we do not think about what we are do-
ing, we simply allow more obstacles to get in our way. Howev-
er, when we assume the attitude of craftsmen trying to master 
the totality of our acts we can develop relevant things.

Craftsmen’s knowledge was built through the sharing of skills 
among people, as well as by passing them down to the fol-
lowing generations. The formation of craftsmen happened 
through others' knowledge, ‘personal genius had little mean-
ing in this context’ (Sennett, 2008, p.22). Mills' idea, pre-
sented in the beginning, might sound idealistic, but Sennett 
believes that open source software, such as Linux,is an excel-
lent example of the application of elements typical of crafts-
men; for information is totally shared and the search for im-
provement is constant.

A community of craftsmen (...) is focused on achieving quality, 
on doing good work, which is the craftsman's primordial mark 
of identity. In the traditional world of the archaic potter or doc-
tor, standards for good work were set by the community, as skills 
passed down from generation to generation (Sennett, 2008, p.25).

There is impersonality of work, and, on the other hand, no 
predominant intention driving the development, except get-
ting to improve the program at each new version. In design 
there is the idea of open design, where creations are shared, 
not only by other designers, but also by people, potential 
customers who want to give their opinion about the subject. 
However, we do not see the same degree of sharing here as in 
the creation of open source software.

Sennett stresses the importance of repetition for learning, 
and how that was lost with the advent of new technologies. 
There is today a distance between head and hand, the op-
posite of the fundamental characteristic of all craftsmanship. 
CAD tools, which are extremely important for the modern 
world, Such proximity is reduced, for example, by CAD tools, 
but they also limit thought, once they do not allow one to ‘do 
it, (...) redo it, and (...) redo it again’ (Renzo Piano, quoted by 
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Sennett, 2008, p.40). The speed at which a mistake is cor-
rected makes its comprehension impossible, thus preempt-
ing the concept of repetition, as explored by Walter Benjamin 
(1992) in his text ‘One way Street’. As Benjamin writes, there 
is a very big difference between flying over a road and walking 
on it; that is, the view that one has when one must gets close 
to the object by repetition is much richer, and the process 
of repetition allows that. Benjamin mentions the example of 
Chinese copiers: ‘Only the copied text thus commands the 
soul of him who is occupied with it, whereas the mere read-
er never discovers the new aspects of his inner self that are 
opened by the text...’ (Benjamin, 1979, p. 50). Another great 
limitation of CAD tools is the exactness of algorithms, which 
cannot allow for all conceivable possibilities; even if they get 
very good, we will be limited to an interface that responds to 
commands that are not our own.

THE DESIGNER AS A CRAFTSMAN

The concepts introduced by the authors might be seen as 
a union of theory and practice, head and hand. By becom-
ing also the producer of his creations the designer cannot 
only better develop his own ideas, but also apprehend the 
process. And once he is shaping something he imagined, to 
which he can give his enthusiasm and dedication, the design-
er works harder, and gains relevant experience of his trade. 
There is today a distance between the people who think the 
world and the people who make and build this world — a 
distance between art and technique. The designer might play 
a fundamental role in this situation, as a professional who 
can work in that interface, bringing both elements closer. Art 
and technique are sometimes seen as opposites, but, when 
brought together, they can contribute to improve our expe-
rience of the world, insofar as one thinks about objects as 
possibilities, as ways to interact with others, and to stimulate 
increased understanding and cooperation among people.

Both Mills and Sennett emphasize the importance of strength-
ening that relation to create a greater connection with work. 
The pragmatist current of thought to which Sennett belongs 
emphasizes that ‘to work well people need freedom from 
means-ends relationships’ (Sennett, 2008, p.288), and in or-
der to get that we must understand ‘the value of experience 
understood as a craft’ (Sennett, 2008, p.288), where the 
trade of producing material things gives one a better under-
standing of others; once ‘the craft of making things provides 
insight into the techniques of experience that can shape our 
dealings with others’ (Sennett, 2008, p.289).

There are great challenges to be overcome, once the current 
model asserts itself, and the social value given to the craftsman 
(and the designer) is low. There is a conflict between nature 
and culture; the natural productive action of craftsmen op-
poses the current cultural apparatus. An improvement in that 
apparatus is needed so that no conflict between them arises. 
For the designer to work according to crafts precepts, beyond 
his will, a greater interest is needed, a support, as Mills claims.

Today we can be anywhere through the Internet, and the cir-
culation of new ideas is easier. With tools like crowd fund-
ing those ideas become viable without the support of any big 
companies. In such initiatives there are crafts precepts, such 
as reciprocal cooperation, exchange of information, collec-
tive creation, organization in nets and communities; all of 
those listed by Sennett (2008). The main objective is not eco-
nomic. As we can see in Saramago's The Cave, for a craftsman 
his trade is not solely about making a living; even if he wants 
to do something else, he cannot, he cannot work if not with 
that; what he experiences there is so pleasant and motivating 
that he cannot think of anything else. There is pride in what 
he is doing, in the work of his hands (and head). That is what 
designers (and all other producers) are able to feel when they 
experience those concepts.
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INTRODUCTION

In the field of psychology scholars tend to agree that emo-
tions involve various dimensions or modalities (Scherer, 2005; 
Frijda, 1986; Russell, 2003; Roseman and Smith, 2001). Ex-
pression, bodily arousal and subjective experience are exam-
ples of these (Scherer, 2005). In particular, two dimensions 
that have captured scholars’ attention are pleasantness and 
arousal. Pleasantness characterises the hedonic valence of an 
emotion and arousal its bodily symptoms. Thus, emotions are 
pleasant or unpleasant as well as calm or exciting. Based on 
the idea that all affective states arise from these two dimen-
sions, Russell (2003) captured these affective states through 
the concept of core affect, which has also been used to ex-
plain user experience (Desmet and Hekkert, 2007). Pleasure 
and arousal have also led to the development of tools to mea-
sure human emotions, which have been adopted in general af-
fective research (Lang, 1980) as well as in user experience re-
search (Isbister, et al., 2007; Vastenburg et al., 2011; Laurans 

et al., 2012; Desmet, 2002). For example, the self-assessment 
manikin, known as the SAM method, is a tool based on a series 
of human cartoons that are used to measure, among others, 
pleasantness and arousal (Lang, 1980). It is important to con-
sider pleasantness and arousal in emotional design because 
emotions can lead to different behavioural consequences (Fri-
jda, 1986; Laros et al., 2005) and these dimensions are de-
scriptive of the associated behavioural states. Designers, for 
instance, can reflect on whether a product or service should 
be designed to elicit feelings of relaxation or inspiration. Both 
relaxed and inspired people may feel good during human-
product interaction. However, the behavioural reactions in-
volved are different, as relaxed people become inactive and 
withdrawn (state of low arousal), while inspired people be-
come more active (state of high arousal) and are stimulated to 
create something out of their inspiration (Desmet, 2012; Ortiz 
Nicolas, 2014). Research has shown that design decisions can 
be taken to stimulate one of these states. For example, it has 
been documented that arousal can be increased in stores if 
they are designed using warm colours (Kueller and Mikkel-
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lides, 1993) and fast tempo music (Holbrook and Gardner, 
1993). In the field of product design the use of colour and the 
type of interaction can be linked to decisions that enhance a 
low or high arousal experience. Arousal is also relevant be-
cause intense (i.e. high arousal) emotions were perceived by 
a group of designers to be more difficult to design for (Ortíz 
Nicolás, et al., 2013). Pleasantness is also influential for user 
experience because all experiences have some kind of feeling-
tone that may be classified as pleasant, unpleasant, or neu-
tral, a response that is regulated by human emotions (Varela 
et al., 1991). Thus, emotions colour experience (McCarthy and 
Wright, 2004) and the hue depends on the involved pleasant-
ness and arousal.

Pleasure is an element that in recent years has received sig-
nificant attention in research into user experience (e.g. Jor-
dan, 2000). Pleasure is generally considered to be the most 
abstract and superordinate dimension of an emotional expe-
rience (Laros et al., 2005). Research into consumer behav-
iour has shown the benefits of studying pleasure at a subor-
dinate level based on basic (Laros et al., 2005) and complex 
(Richins, 1997) emotions. The results of this research indicate 
that a focus on basic emotions has greater explanatory power 
than an emphasis on the superordinate dimension, i.e. plea-
sure (Laros et al., 2005). Following a similar line of thought, 
scholars in the field of user experience have reported that 
pleasure is an umbrella term and as a result is too general to 
understand or to design for (Desmet, 2012). To overcome this 
limitation the term has been deconstructed. Research has, in 
fact, identified a set of twenty-five positive emotions that are 
relevant for product design and pleasant experiences (Des-
met, 2012). This work has constituted an important step to-
wards a better understanding of pleasure in user experience. 
However, it does not provide a detailed analysis of the emo-
tions in terms of arousal and pleasantness.  

Building on the view that pleasantness and arousal are two 
basic dimensions of emotions that have not been studied in 
depth in previous research, the aim of this study is to investi-
gate the nuances of pleasantness and arousal in twenty-five 
positive emotions experienced in response to durable prod-
ucts. There is a need to develop knowledge relevant to the 
field of product design because emotional experiences in 
human-product interactions are different from those gained 
in human-human interactions (McCarthy and Wright, 2004). 
For example, the joy of solving a task cannot be assumed to 
be the same as the joy of requited love and the frustration 
caused by an unresponsive partner is not the same as the 
frustration caused by an unresponsive computer (McCarthy 
and Wright, 2004). The latter indicates that pleasure and 
arousal vary in human-product interactions.

PRODUCTS AND EMOTIONS

It is well established that products elicit emotional responses 
(Frijda, 1986; Desmet, 2002; Norman 2004). However, some 
emotions are experienced more often than others in human-
product interaction. To identify those emotions, Desmet 

(2002) assembled a list of positive and negative emotions 
on the basis of studies carried out in the field of psychol-
ogy. Using questionnaire research, he determined which of 
these emotions are most frequently triggered by products. 
A challenge of this approach, however, is that it relies on the 
participants’ ability to recall previous experiences. To over-
come this issue, Desmet used collages showing products 
from different categories to stimulate participants’ recall re-
garding emotional experiences. A similar study involving the 
employment of collages and a list of emotions was carried 
out by Ortíz Nicolás and Hernández López (2008) to identify 
product-relevant emotions in a new cultural context. More 
recently, Desmet (2012) reported the use of six collages to 
identify positive emotions evoked by products. In this study, 
however, Desmet indicated that the collages were used to 
give participants an idea of the possibilities that they might 
consider instead of serving merely as a recall tool. In conclu-
sion, all these studies started with pre-defined lists of emo-
tions, which were presented to users through questionnaires, 
and all employed collages to stimulate their recall.

UNDERSTANDING TWO DIMENSIONS OF TWENTY 
FIVE POSITIVE EMOTIONS

This section presents the process followed to carry out this 
study, including the research approach, participants, materi-
als and procedure.

Research approach
As discussed above, previous studies have investigated user 
emotions using questionnaires and collages. Building on 
this work, this research relies on the use of a questionnaire 
to identify the pleasantness and arousal of an emotion set. 
The main difference between this research and previous work 
is that it aims to investigate nuances of pleasantness and 
arousal in twenty-five positive emotions when experienced in 
response to durable products, rather than their relevance to 
product design, which has already been identified in (Des-
met, 2012; Ortíz Nicolás and Hernández López, 2008; Des-
met, 2002). 

Research in the field of psychology has traditionally used bi-
polar dimensions to examine both pleasantness and arousal 
(Russell, 2003; Scherer, 2005). For example, it has employed 
a bipolar descriptor for pleasantness such as pleasant-un-
pleasant (Scherer, 2005). This study, instead, because of its 
focus on positive emotions, has employed a monopolar de-
scriptor for pleasantness such as pleasant-very pleasant. For 
arousal, in contrast, it has relied on a traditional bipolar de-
scriptor such as calm-excited because this dimension does 
not have a negative connotation. 

Respondents
Fifty-nine respondents participated to the study (37 males and 
22 females). The number of respondents was determined by 
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referring to figures used in previous comparable studies (see 
Desmet, 2002; Ortíz Nicolás and Hernández López, 2008) and 
the requirement to compute a statistical analysis. The respon-
dents were of various nationalities, French and British being 
the two commonest. Participants had no relation to the fields 
of product or industrial design. Most were students enrolled 
at Imperial College London. Forty-five were undergraduate 
students, seven were postgraduates and the remaining seven 
were professionals. Participants were aged between 19 and 39 
(mean = 23.73; SD = 5.47). Eleven were native English speakers 
and the others had a good command of the language.

Material
The material used in the study included a questionnaire, a set 
of instructions, and five collages.

A two-part questionnaire was developed. In the first part 
participants answered demographic questions, about age, 
gender, and background. In the second part, participants rat-
ed twenty-five positive emotions in relation to pleasantness 
(from ‘1 = pleasant’ to ‘5 = very pleasant’) and arousal (from 
‘1 = calm’ to ‘9 = excited’). The emotions used in this research 
are: admiration, amusement, anticipation, confidence, cour-
age, desire, dreaminess, enchanted, energetic, euphoria, 
fascination, hope, inspiration, joy, kindness, love, lust, pride, 
relaxed, relief, respect, satisfaction, surprise, sympathy, and 
worship. These emotions were identified by Desmet (2012) 
based on their relevance to human-product interactions. 
Three versions of the questionnaire were generated with the 
emotions appearing in randomised order.

Written instructions were developed to clarify the concepts 
of pleasantness and arousal for participants, which were pre-
sented to them on sheets of A4 paper. The complete instruc-
tions can be found in Ortíz Nicolás (2014). Five collages de-
picting a large variety of daily used products were employed. 
These were borrowed from a previous study (Desmet, 2012). 
The collages were printed out in high quality colour on A3 pa-
per, see Figure 1.

 

Procedure
First, participants were informed that the focus of the study 
was on positive emotions and durable products, which were 
defined for them as manufactured items that are expected 
to have a relatively long useful life, e.g. a bike, a kettle or a 
digital camera. Second, participants received five collages 
intended to stimulate their memory; they were allowed to 
look at them for approximately 30 seconds each. A similar 
time was used in previous studies. Third, participants re-
ceived written instructions on how to fill in the questionnaire, 
in which the concepts of pleasantness and arousal were ex-
plained. Respondents were also informed that they could 
cross out the emotions that they felt were not provoked by 
durable products. Participants took an average of 15 minutes 
to complete the questionnaire. The procedure was carried 
out individually in a quiet room.  

EMOTION
NAME

N
Pleasant Arousal NPE: 

ExclusionMean SD Mean SD

Joy 59 4.56 0.73 6.47 1.58 0

Love 52 4.42 0.82 6.35 1.93 6

Satisfaction 59 4.27 0.98 5.02 2.20 0

Amusement 59 4.19 0.90 6.85 1.46 0

Euphoria 58 4.19 1.08 7.31 1.89 1

Inspiration 59 4.15 0.94 6.29 1.97 0

Energetic 58 3.97 1.23 7.69 1.50 1

Confidence 59 3.97 1.00 4.98 2.00 0

Desire 59 3.86 1.01 7.00 1.58 0

Fascination 58 3.79 0.87 5.69 1.88 1

Relaxation 59 3.66 1.29 2.68 2.10 0

Relief 59 3.73 1.19 3.63 2.02 0

Lust 50 3.58 1.20 7.04 1.97 9

Kindness 53 3.57 1.14 3.87 1.90 6

Pride 59 3.42 1.13 5.02 2.19 0

Enchant-
ment

58 3.31 1.33 4.95 2.40 1

dreaminess 59 3.24 1.28 3.10 2.47 0

Surprise 58 3.19 1.25 6.28 1.99 1

Anticipation 59 3.12 1.27 6.02 2.04 0

Courage 58 2.93 1.30 5.66 2.28 0

Admiration 59 2.90 1.12 4.36 1.94 1

Hope 59 2.78 1.35 4.95 1.92 0

Worship 44 2.76 1.38 4.64 2.53 15

Respect 53 2.64 1.39 3.15 1.89 6

Sympathy 48 2.63 1.38 3.08 2.07 11

Table 1. Pleasantness and arousal of emotions (No: Number of responses; M: 
mean; SD: standard deviation; NPE: Number of participants who excluded 
the emotion )

Figure 1. An example of one of the collages that was used to stimulate par-
ticipants’ recall
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Results
This section first presents the results for pleasantness and 
arousal of emotions and second the emotions that partici-
pants indicated as not being provoked by durable products. 
The pleasantness and arousal of the emotions are displayed 
in Table 1. 

To further explore these differences, emotions were plotted 
on a two-dimensional diagram (Figure 2) with pleasantness 
as the vertical and arousal as the horizontal axis. For ease of 
interpretation, seven ‘positive emotion domains’ are visual-
ised in the graphical plot with three levels of arousal: calm, 
median, and exciting (from 1 to 9) and three levels of pleas-
antness: pleasant, mildly pleasant and very pleasant (from 1 
to 5). These levels combine to create nine positive emotion 
domains, which are each briefly described below.

Domain A: Median arousal - very pleasant emotions
One emotion was found to be more or less exciting and very 
pleasant, namely satisfaction.

Domain B: Exciting – very pleasant emotions
Five emotions were found to be exciting and very pleasant, 
namely joy, love, amusement, inspiration, and euphoria. 

Domain C: calm – mildly pleasant emotions
Four emotions were found to be calm and mildly pleasant, 
namely relief, relaxed, kindness, and dreamy. 

Domain D:  Median arousal – mildly pleasant emotions
Five emotions were found to be median in arousal and mildly 
pleasant, namely confidence, fascination, pride, enchant-
ment and anticipation.

Domain E: Exciting – mildly pleasant emotions
Four emotions were found to be exciting and mildly pleasant, 
namely energetic, desire, lust and surprise. 

Domain F: calm – pleasant emotions
Two emotions were found to be calm and pleasant, namely 
respect and sympathy. 

Domain G: Median arousal – pleasant emotions
Finally, four emotions were found to be median arousal and 
pleasant, namely admiration, courage, hope and worship. 

As can be seen in Figure 2, the additional two domains “excit-
ed - pleasant” and “calm and very pleasant” do not contain 
emotions.

The last aspect to report is that nineteen participants (32% of 
the total) removed at least one emotion, indicating that they 
did not experience certain emotions in relation to durable 
products. The emotions that were most frequently crossed 
out were as follows: worship (25%), sympathy (19%), lust 
(15%), love (12%), kindness (10%) and respect (10%).

DISCUSSION

The aim of this study was to investigate the pleasantness and 
arousal of twenty-five positive emotions. As indicated in the 
introduction, pleasure is the most abstract and superordi-
nate dimension of emotions (Laros et al., 2005); and it is also 
an umbrella term that is too general and difficult to design for 
(Desmet, 2012). The results of this study show that emotions 
elicited in human-product interactions are pleasant, mildly 
pleasant and very pleasant, a finding that calls for further 
research in order to deconstruct the term pleasure (Laros 
et al., 2005; Desmet, 2012). In addition, it was possible to 
identify that with respect to arousal, emotions are exciting, 
median and calm. Figure 2 introduced seven positive emotion 
domains. It is interesting to note that the domains “excited 
and pleasant” and “calm and very pleasant” do not contain 

Figure 2. Pleasantness and arousal of the emotions
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emotions. These domains are at the opposite extremes of the 
three levels of pleasantness or arousal. This indicates that, 
in general, calm positive emotions may not be perceived as 
the most pleasant positive emotions and, likewise, that mod-
erately pleasant emotions may not be perceived as the most 
exciting. It is important to consider, however, that the do-
mains in Figure 2 do not represent fixed classes of emotion 
because they were defined by the authors.

Pleasantness
Differences in pleasure in user experience are to some ex-
tent implied in previous research into user experience, e.g. 
in terms of the sources that stimulate pleasure, i.e. physi-
cal, psychological, ideological and social (Jordan, 2000), 
and specific product attributes that enhance pleasure (Burns 
and Evans 2000; Porter et al., 2008). It is possible that the 
emotions experienced during pleasant experiences will en-
able scholars to develop a detailed account of those differ-
ences. The latter is suggested because it is well-established 
that there are differences in the experience of positive emo-
tions (Scherer, 2005; Frijda, 1986; Russell, 2003; Roseman 
and Smith, 2001). For example, the emotion joy creates the 
urge to play and be playful, encompassing not only physical 
and social play, but also intellectual and artistic play (Fred-
rickson, 1998). The latter behavioural reactions can hardly 
be associated with satisfaction, which is frequently expe-
rienced with products when they work well (Desmet, 2012; 
Ortíz Nicolás et al., 2013). The results of this study indicate 
that satisfaction is a very pleasant emotion. The experience 
of satisfaction, as very pleasant, explains to some extent the 
findings of Burns and Evans (2000), who reported that when 
executed well the basic functionality of a product is a source 
of pleasure. This pleasure, however, may never be able to 
put a smile on the face of the user, as argued by Hassenzahl 
(2010). This is because research on emotions indicates that 
satisfaction cannot stimulate a behavioural reaction such as 
smiling. Putting a smile on the user’s face may be achieved 
by focusing on other factors such as user aspirations, self-
image, values and needs (Jordan, 2000). It may also be 
achieved by focusing on emotions such as joy or amusement, 
which might stimulate a behavioural reaction such as a smile. 
It may, therefore, be concluded that the pleasure gain from a 
product design based on satisfaction is different from a de-
sign based on joy. 

Research in user experience has also suggested different types 
of experiences (e.g. Hassenzahl et al., 2010; Ortiz Nicolas et 
al., 2013a). For example, two types of pleasant experiences 
identified as a result of interacting with great products are 
significant and pragmatic. The latter is based on excellent in-
strumental performance and the former on the significant role 
that the product has in users’ lives (Ortiz Nicolas et al., 2013a). 
Interestingly, the emotions involved in each of these two expe-
riences vary. In the pragmatic experience the most frequently 
felt emotions were satisfaction, relaxation and amusement; 
for the significant experience, by contrast, the most frequent-
ly felt emotions were joy, satisfaction, relaxation, confidence, 

inspiration and pride (Ortiz Nicolas et al., 2013a). These find-
ings are in line with the idea that focusing on emotions has 
greater explanatory power than the superordinate dimension, 
i.e. pleasure (Laros et al., 2006; Desmet, 2012). 

Other aspects that may explain the differences between 
emotions in terms of pleasure are reported next. It has been 
identified that some emotions, such as joy or pride, stimulate 
well-being (Ellsworth and Smith, 1988; Fredrickson, 2003). 
The agency of pleasure may also explain the differences be-
tween the pleasantness of emotions, i.e. those assigned to 
the self may be more pleasant than those triggered by exter-
nal agents. For instance, confidence may be more pleasant 
than respect because when experiencing it the person feels 
that he or she is in control. This indicates that solutions that 
shift from products to people seem to be experienced more 
pleasantly. 

Arousal 
A fundamental difference between emotions resides in the 
way in which they are felt, i.e. exciting, median arousal, and 
calm (Russell, 2003; Scherer, 2005; Varela et al., 1991). For 
instance, exciting emotions are clearly distinctive because 
high arousal makes people notice them. The results of this 
study show that the set of twenty-five positive emotions in-
cludes fewer calm emotions than exciting and median arous-
al. This may be explained by taking into account the findings 
of research on emotions, which have suggested that there are 
more negative basic emotions than positive ones (see a com-
parison of views in Ortony and Turner, 1990) and that basic 
emotions tend to be exciting, e.g. anger, fear, anxiety, joy, and 
happiness. The latter finding may indicate that human beings 
have developed a richer language to describe exciting states 
in comparison to calm states. It would be interesting to study 
calm experiences provoked by products in detail, in order to 
identify if there is a similar richness of experienced emotions 
as in exciting experiences. It is also expected that exciting ex-
periences caused by interaction with products should elicit 
specific emotions, i.e. high in arousal. 

Design implications
Previous research into arousal has identified specific attri-
butes that designers should implement in the design of prod-
ucts if arousal is to be stimulated, i.e. warm colours (Kueller 
and Mikkellides, 1993). The results of this study offer design-
ers the option of focusing on emotions that are high or low 
in arousal when they are attempting to design an exciting or 
calm experience. This broadens design opportunities, be-
cause emotions are elicited by at least the following aspects: 
product, interaction, the meaning of the product, activity, 
the self, and others (Desmet, 2012). Designers could, for in-
stance, focus on particular activities that enhance relaxation 
instead of just focusing on specific colours. 

Research in the field of consumer behaviour has also shown 
that designers should consider the manipulation of arousal 
in stores based on consumer motivations. When consumers 
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are motivated by recreation, high arousal has a positive ef-
fect on pleasantness. However, when consumers have a task-
oriented motivation, high arousal decreases pleasantness 
(Kaltcheva et al., 2006). As was identified in this study the 
most pleasant emotions involve median and high arousal. 
This may not always be desirable, as previous research has 
identified. For instance, an excited experience is not ap-
propriate for all product categories, e.g., to provide an ob-
vious example, calm experiences may fit better in hospitals 
and exciting ones in amusement parks. Designers could use 
the results of this study to reflect on the level of arousal and 
pleasantness that the project at hand deserves. Based on this 
reflection designers could select the most appropriate emo-
tions, which may directly impact on decisions concerning the 
configuration of the product. In conclusion, a fundamental 
issue that this study stimulates is the importance of seeking 
out and defining the appropriate emotional tone required of 
the design. Designers can consider occasions when moder-
ately pleasant feelings are more appropriate than very pleas-
ant feelings. The issues that will define which experience to 
design for, and how to determine a fitting target experience, 
remain to be investigated.

The results of this study build on a predefined set of twenty-
five positive emotions (Desmet, 2012). Other characteristics 
of the set have also been investigated and can be found in 
Ortíz Nicolás et al., (2013) and Yoon et al., (2013). The overall 
aim of investigating positive emotions is to develop a robust 
source of knowledge that designers can rely upon. This study 
adds to that source of knowledge. 

Limitations and future research
Even though this study used collages to diminish the biases 
of recalling emotions it is acknowledged that responding to a 
collage is not the same as interacting with actual products. 
Future research could reduce recall bias by using a set of 
products that users can actually see and interact with. Pre-
vious work has suggested that defining a product sample to 
study emotions is an alternative way to reduce recall bias 
(e.g. Hassenzahl, 2004; Ortíz Nicolás, and Hernández López, 
2008; Ortíz Nicolás, 2014). It is important to report that 
studying pleasantness and arousal is not sufficient to capture 
further differences among the emotions studied (see also Ek-
man, 1999).  A line of research suggested by this study is to 
explore whether a calm experience is less pleasant than an 
exciting one, as the findings of this study suggest. Finally, fur-
ther research is required in order to understand the reasons 
why some participants in this research reported worship, 
sympathy, lust, love, kindness and respect as emotions that 
were not experienced in their interactions with products.

CONCLUSIONS

This study has presented empirical research that investigated 
a set of twenty-five positive emotions according to two dimen-
sions i.e. pleasantness and arousal. For these positive emo-

tions, three basic levels of pleasantness were identified, name-
ly pleasant, mildly pleasant and very pleasant, as well as three 
basic levels of arousal, namely exciting, median and calm. 

This research builds upon previous work, which identified a 
set of twenty-five positive emotions that represent the rep-
ertoire of positive emotions that people may experience in 
human-product interaction. The contribution of this partic-
ular study concerns the investigation of two dimensions of 
emotions. At this stage, the knowledge developed through 
the study may be used by designers to inform the selection of 
some emotions over others, when aiming to control the level 
of pleasantness and arousal of an experience in the specific 
context of a design brief. It may also be used to choose emo-
tions when developing tools to measure emotions elicited 
by products and to organise emotions based on arousal and 
pleasantness.

The methodological approach used in this study was useful to 
examine the pleasantness and arousal of twenty-five positive 
emotions. Based on the results we conclude that a pleasant-
very pleasant and an exciting-calm scale capture basic dif-
ferences between emotions. To gain deeper knowledge of the 
subtleties and nuances of the emotions, qualitative research 
methods may be an alternative. Investigating other qualities 
and dimensions of emotions, such as behavioural reactions 
and agency, is important to create more detailed profiles. 
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INTRODUCTION

In today’s world, emotional design plays an increasingly im-
portant role in creating desire for consumer goods and pref-
erences for commercial messages, and has become a key-
driver of consumer value and business value. Rather than 
goods that are purchased on a consumer market, this study 
has a somewhat different approach; it focuses on the emo-
tions of people who are exposed to health-care products. The 
idea is that all of us can, and probably will, end up in a hos-
pital and be exposed to a variety of products that we have 
not chosen. 

Emotions are subjective and individuals differ in their emo-
tional reaction to a given product (Desmet, 2008). It is the 
personal significance of a product, rather than the product 
itself, that causes the emotion. Different individuals who ap-
praise the same product in different ways experience differ-
ent emotions (Desmet, 2010). Personality theorists divide 
people along such traits as openness, conscientiousness, 
extraversion, agreeableness, and neuroticism. To designers, 

this means that no single design will satisfy everyone (Nor-
man, 2004). According to Lewis (2001), it is necessary to take 
a closer look at individual differences in order to better un-
derstand the development of emotions. The aim of this study 
is to explore if and how personality traits influence emotional 
reactions to health-care products. 

The present study address the questions of whether and how 
personality traits can contribute to our understanding of 
emotions, and it discusses how such insights might be rel-
evant for designers. Our theoretical model is based on an ap-
praisal process of fast thinking, basic emotions and personal-
ity. Our ambition is to give some psychological contributions 
to design research, based not only on personality theories, 
but also on Ekman´s 1982 framework of basic emotions and 
Kahneman´s (2011) best seller “Thinking fast and slow.” The 
empirical study and the data analysis are guided by this theo-
retical framework. The result will be discussed in terms of 
methodological limitations and related to multidisciplinary 
research (e.g. neuroscience, psychology, design and market-
ing) on personality traits and emotions. 

ABSTRACT

This study explores how the personality traits of potential patients influence their emotional 
reactions  to the visual design aesthetics of health-care products. Sixty-six students completed 
a personality test and reported their emotional reactions to thirteen photos of health-care 
products. The key-findings were (1) a high degree of extraversion influences pleasant affect, 
(2) a high degree of neuroticism influences unpleasant affect, especially fear, (3) a low degree 
of conscientiousness influences pleasant affect in terms of positive surprise, (4) a high degree 
of openness influences happiness, (5) a high degree of extraversion influences fear, while a 
low degree of extraversion influences sadness (6) a low degree of extraversion, a low degree 
of neuroticism and/or a high degree of conscientiousness influence the absence of emotional 
reaction The study explains why identical products evoke different emotions in different indi-
viduals, which is an important step in understanding how different design aesthetics satisfy dif-
ferent individuals based on their personalities. 

KEYWORDS: visceral design, aesthetics, basic emotions, appraisal, personality. 
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AN APPRAISAL PROCESS OF THINKING FAST, 
BASIC EMOTIONS AND PERSONALITY 

Thinking fast 
The human brain seems to consist of three different levels, 
especially relevant for processing information. Firstly, the 
visceral level, which is automatic and fast. Secondly, the 
behavioral level, which controls everyday behavior. Thirdly, 
the reflective level, which is contemplative and thoughtful 
(Norman, 2004). Chupchik (1999) has a similar perspective 
and distinguishes between three levels of emotional mean-
ings related to products: sensory/aesthetic, cognitive/behav-
ioral and personal/symbolic. The first level represents sen-
sory qualities that have an immediate effect on experience, 
the second represents meaning related to performance and 
ease of use, and the third represents personal meaning be-
yond product functions and appearance (Chupchik, 1999). 
Some researchers refer to emotions at the visceral level as 
“aesthetic” emotions because they are elicited by sensations 
that are pleasing or displeasing to our senses (Desmet, 2008; 
Lazarus, 1991). Aesthetic emotions are intrinsic feelings of 
pleasure or displeasure related to affect disposition, rather 
than higher-level cognitive processes. Overbeeke and Hek-
kert (1999) stated that many products or product categories 
have reached such a level of technical performance that they 
have become difficult to discriminate on a functional basis: 

“Thus, when two coffee makers basically make the same pot of 
coffee, we take the one that gives us a pleasant, desirable, or 
inspired feeling” (Overbekke & Hekkert, 1999, p. 5).

Whereas Norman (2004) argues that appraisal is only in-
volved at the reflective level, Desmet (2008) argues that 
appraisal can be involved at all three levels of processing. 
Desmet (2010) distinguishes between three appraisals that, 
according to him, are universal emotional forces that hide 
behind all human emotions: (1) a pleasantness appraisal 
(the extent to which an object provides me pleasantness or 
pain), (2) a usefulness appraisal (the extent to which a prod-
uct supports me in reaching my goals), (3) a rightfulness ap-
praisal (the extent to which an object meets or exceeds my 
standards or expectations). According to Desmet (2010), 
appealing products correspond to those three basic human 
forces. In the present study, we will only focus on aesthetic 
emotions, which we define as pleasantness appraisal on the 
visceral level. 

Kahneman (2011) distinguishes between two systems of pro-
cessing information: one fast system (i.e. System 1 or the ex-
perience self) and one slow system (i.e. System 2 or the re-
membering/reflecting self). The fast system is impulsive and 
intuitive; the slow system is reasoning and reflective. The fast 
system is involved in immediate reactions , based on associa-
tions and recognitions. The slow system is involved in pro-
cesses that demand more cognitive resources, such as moni-
toring the appropriateness of a behavior in a social situation 
or comparing two objects for overall value. The fast system 

is the one that answers the question: “Does it hurt now?” The 
slow system is the one that answers the question: “How was 
it, on the whole? The present study will only focus on the fast 
system, the experience self. This system is involved in imme-
diate emotional reactions to visual stimuli. 

Basic emotions 
Norman´s (2004) three levels of processing information, 
discussed above, reflect the evolution of the brain, starting 
with primitive one-celled organisms, primarily driven by the 
visceral level and slowly evolving to more complex animals, 
to vertebrates, mammals and finally, apes and humans. Dur-
ing evolution, basic emotions have played an important role 
in determining which species survive (Darwin, 1872; Ekman & 
Firesen, 2003). According to Ekman and Friesen (2003), the 
six basic emotions are: anger, fear, disgust, sadness, surprise 
and happiness. Basic emotions are universally recognized 
and universally expressed through facial expressions. When 
people from different cultures viewed photographs showing 
facial expressions of basic emotions, they had little difficulty 
identifying the emotion that each expression conveyed (Ek-
man, 1982). Such emotions are pure and not amenable to 
deconstructions. Basic emotions are relevant for this study, 
because they appear on the visceral level (Norman, 2004) 
and belong to such automatic activities that are attributed to 
the “thinking fast” system (Kahneman, 2011). Such emotions 
help us make quick decisions about what is good or bad, safe 
or dangerous, and send appropriate signals to other parts of 
our brain and body. This is the start of affective processing 
(Norman, 2004). 

Personality  

Despite the evidence that basic emotions seem to be univer-
sal (Ekman & Friesen, 2003), people may differ in their emo-
tional reactions toward a specific object. Losing a loved one 
might be expressed in a number of ways: by openly crying and 
wailing (e.g. sadness), by anger and irritation (e.g. anger), by 
singing and dancing (e.g. happiness) or by silence and iso-
lation (e.g. absence of emotion) (Atkinson et al., 2000). We 
have good reason to believe that emotional reactions of basic 
emotions also differ when responding to stimuli that in gen-
eral might elicit less dramatic reactions, such as health-care 
products. Previous research (i.e. Desmet, 2008; Hong & Lee, 
2010; Lau-Gesk & Myers-Levy, 2009) has shown that the ap-
praisal process is related to several psychological factors, 
such as personal goals, moods, imagination, empathy, cogni-
tive capacity and motivation. All such factors are highly sub-
jective and might therefore differ between individuals. 

Distinctions among individuals receive considerable support 
from an increasingly extensive amount of psychological lit-
erature on personality (Larsen & Buss, 2005). Personality is 
an individual’s particular combination of feelings (i.e. emo-
tions), thoughts (i.e. cognitions) and behavior (Larsen & 
Buss, 2005; Lewis, 2001). The framework that has received 
the most attention and support from personality researchers 
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is the five-factor model, which was originally coined by Fiske 
(1949). During the 50s, 60s and 70s, several independent re-
search teams took slightly different routes, yet all arrived at 
the same conclusions – most human personality traits can be 
boiled down into five broad dimensions of personality traits, 
regardless of language and culture (Larsen & Buss, 2005). 
The five-factor model has been empirically tested in every 
decade since 1949, suggesting that the structure is also rep-
licable over time. In scientific spheres, the five-factor model 
is nowadays the most widely accepted and used model of 
personality (Holmberg & Weibull, 2010). According to Larsen 
and Buss (2005), key markers of the five-factor model are as 
follows: 

•	 Openness	 (versus	 reticence).	 Open	 people	 are	 open	 to	
innovation, different cultures, new information and the 
emotions of other people. Reticent people are more con-
servative and reserved to innovations, cultures, informa-
tion and social emotions. 

•	 Conscientiousness	 (versus	 spontaneity).	 Conscientious	
people are forward thinking and plan their lives. Sponta-
neous people are more impulsive and act on the spur of 
the moment. 

•	 Extraversion	(versus	introversion).	Extravert	people	have	
a great impact on their social environment and tend to 
be happy. Introvert people are more quite and tend to be 
more like wallflowers. 

•	 Agreeableness	 (versus	 antagonistic).	 Agreeable	 people	
negotiate to resolve conflicts and strive for agreement. 
Antagonistic people are aggressive, assert their power to 
resolve social conflicts and seem to get themselves into a 
lot of social conflicts. 

•	 Neuroticism	 (versus	 emotional	 stability).	 Neurotic	 peo-
ple have a variability of moods over time, are anxious, 
stressed and disconnected from life and other people. 
Emotionally stable people are more composed, relaxed 
and tend to be like boats that remain on course through 
choppy waters. 

Theorizing 
In this study, we view the appraisal process for emotional re-
actions as a fast and immediate reactions rather than a slow 
process of cognitive elaborations. According to Lau-Gesk and 
Meyers-Levy (2009), such a perspective is more appropriate 
for emotions that demand less cognitive resources (e.g. ba-
sic, univalenced and non-self-conscious emotions) than for 
emotions that demand more cognitive resources (e.g. com-
plex, mixed and self-conscious emotions). When individuals 
do not have the ability (or motivation) to engage in the ap-
praisal process, they can be said to have a neutral appraisal 
(Ruckler et al., in press). In our basic model, we use photos 
of health-care products as stimuli, personality traits as in-
dependent variables, and basic emotions and neutral as de-
pendent variables (Figure 1). As set out in the methodology, 
we will control the stimuli in order to investigate the effect of 
personality traits on emotions.  

 Figure 1. Model of product emotion (Inspired by Desmet & Hekkert, 2001).

METHOD 

Experimental design 
This study was based on an experiment conducted with stu-
dent samples. The controlled stimuli in this experiment were 
13 photos of health-care products designed by the Swedish 
design agency Veryday. All products were designed for mul-
tinational companies (e.g. AztraZeneca, Irras, Maquet, Pfizer 
and Roche) and are experienced by patients around the world 
on a daily basis (Appendix). The specific products were se-
lected together with designers at Veryday to represent the 
huge variety of emotional design in the life-science business. 
The inclusion criteria of products were the following: (i) The 
products should be intended for all adults (not especially de-
signed for specific genders or ages), (ii) the product should 
still exist in hospital contexts and be the latest version, (iii) 
the product should be used when interacting with patients 
who are conscious (not under anesthesia).

Participants
Sixty-six undergraduate students participated in the study. 
In order to capture heterogeneous personalities, data were 
collected from two different student samples. . The first sam-
ple consisted of 3rd year marketing students at the School of 
Business, Economics and Law at the University of Gothenburg 
(n=39). Data from this sample were collected on the 20th of 
January 2014. The second sample consisted of 1st and 2nd 
year design students at the University College of Art, Crafts 
and Design in Stockholm (n=27) and data from this sample 
were collected on the 23rd of January 2014.  Fifty-two per-
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cent of the participants were women (n=34) and forty-eight 
percent were men (n=32). The mean age was twenty-five 
years (M=24.8). The average number of days that the partici-
pants spent in hospital during their lifetimes was six (M=6.1). 
All participants were able to communicate in Swedish and 94 
percent (n=62) were Swedish citizens.  

Procedure 
The study consisted of two parts: Firstly, participants filled 
in their background information and completed a personality 
test individually (approximately 10 minutes). Secondly, par-
ticipants observed 13 photos of health-care products togeth-
er on a large screen (Figure 2) and reported their emotions 
individually (approximately 10 minutes). For each photo, 
participants were told to report the emotion that best cor-
responded to their feeling. Participants were told to report 
the emotion as they experienced it and to use their gut-feel-
ing. They were also told to report their emotions even if they 
could not identify the object or its usability. After each photo, 
a white screen was shown for 10 seconds, in order to neutral-
ize the spill-over between photos. As will be discussed below, 
the emotions were reported through a combined verbal and 
visual self-report scale. The respondents were told to primar-
ily focus on the visual self-report measure. 

Instrument  
The questionnaire covered areas such as background data (e.g. 
age, gender, citizenship, number of days in hospital), person-
ality traits and emotional reactions to each product respec-

PERSONALITY TRAIT ITEMS IN HP5

Openness (reverse scale)   •	 I	think	emotions	many	times	are	exaggerated
•	 I	often	have	difficulties	to	understand	other´s	feelings
•	 Normally,	I	avoid	getting	involved	in	others	problem
•	 I	do	not	analyze	my	feelings

Conscientiousness (reverse scale) •	 I	usually	act	on	the	spur	of	the	moment	
•	 I	often	throw	myself	too	hastily	into	things
•	 I	usually	talk	before	I	think
•	 I	am	an	impulsive	person

Extraversion •	 I	often	feel	exhilarated	
•	 I	usually	enjoy	life
•	 I	am	usually	in	a	good	mood	when	I	socialize
•	 I	am	keen	on	trying	out	new	things

Agreeableness (reverse scale) •	 I	often	make	sarcastic	commentaries	
•	 I	usually	behave	vengefully	if	I	am	treated	badly
•	 I	 usually	 come	 up	 with	 piercing	 and	 malicious	 an-

swers
•	 Someone	who	offends	me,	can	count	on	trouble

Neuroticism •	 I	often	feel	uncomfortable	and	ill	at	ease	
•	 I	often	feel	pressure	when	I	have	to	speed	up
•	 I	often	have	muscles	so	tense	that	I	get	tired
•	 Unexpected	noise	makes	me	jump	

Table 1. Link between personality traits and items 
Source: Gustavsson et al, 2003

tively. The personality traits were measured through the HP5 
inventory, a short version of the five-factor model especially 
adjusted for well-being and health-care studies (Gustavsson, 
Jönsson, Linder & Weinryb, 2003). Table 1 illustrates the link 
between personality traits and the specific items in HP5i. The 
scale used for each item was a four-level scale; completely 
agree (coded as 1), partly agree (coded as 2), partly disagree 
(coded as 3), completely disagree (coded as 4). 

The emotional reaction to each photo was measured through 
a combined verbal and visual self-report measure. The visual 
self-report measure is based on photographs of universal fa-
cial expressions of basic emotions (Ekman & Friesen, 2003) 

Figure 2. Participants at University College of Arts, Crafts and Design.
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and constructed together with designers at Veryday in Swe-
den (Figure 3).  

Data analysis 
Several logistic regression analyses were performed with a 
certain basic emotion, neutral or affect as dependent vari-
ables and the five personality traits as independent vari-
ables. The affect variables were constructed through the ba-
sic emotions, which means that the sum of positive surprise 
and happiness were used to construct a pleasant affect and 
that the sum of sadness, fear, disgust and anger were used to 
construct an unpleasant affect. A total of 766 pictures were 
analyzed in each logistic regression, based on reactions from 
66 persons. 

Findings  

The key-findings are (1) a high degree of extraversion influ-
ences the experience of a more pleasant affect; (2) a high 
degree of neuroticism influences the experience of a more 
unpleasant affect, especially fear; (3) a low degree of con-
scientiousness influences the experience of a pleasant affect 
in terms of positive surprise; (4) a high degree of openness 

influences the experience of happiness; (5) a high degree of 
extraversion influences the experience of fear, while a low 
degree of extraversion influences the experience of sadness; 
(6) a low degree of extraversion, a low degree of neuroticism 
and/or a low degree of conscientiousness influence the ab-
sence of emotional experience, neutral (Table 2). 

DISCUSSION 

Methodological considerations 
The present study has a number of methodological limitations 
that might be related to each other. Firstly, the study was 
conducted in an unnatural context: a classroom where stu-
dents were told to emotionally respond to photos of health-
care products. Real life experiences most often involve mul-
tiple and interrelated emotions that evolve and interact with 
each other, with the event at hand, and with our reactions to 
these events (Fokkinga & Desmet, 2012). Secondly, the study 
only focused on basic and univalenced emotions (compared 
to complex and mixed emotions). In the present study, our 
focus was on aesthetic emotions with appraisals in terms of 
intrinsic pleasantness, rather than more complex emotions 
(e.g. instrumental and social emotions) with usefulness and 

Sadness Anger Fear Disgust Positive 
surprise

Happiness Neutral Pleasant 
affect

Unpleas-
ant affect

Openness (r)  0.02  0.09  0.25 -0.19  0.25 -0.79* -0.06 -0.16  0.16

Conscientiousness (r)  0.01  0.50  0.14  0.24  0.63** -0.19 -0.41**  0.33*  0.19

Extraversion -0.93*  0.19  0.80**  0.27  0.58  0.35 -0.62**  0.58*  0.29

Agreeableness (r)  -0.15  0.00 -0.24  0.26 -0.22  0.00  0.18 -0.09 -0.14

Neuroticism -0.37  0.36  0.38*  0.38  0.00  0.19 -0.34*  0.10  0.29*

Intercept  1.22 -6.82* -5.48** -5.14** -5.53** -2.28  3.46** -3.91** -2.79**

Nagelkerke R²  0.03  0.02  0.03  0.02  0.04  0.03  0.04  0.03  0.01

Table 2. The relationship between personality traits and emotional reactions. (Binominal logistic regression. Log odds)                       
Note. p<0.01: **; p<0.05:*. r = reversal. n = 766. Pleasant affect = positive surprise + happiness. Unpleasant affect = sadness + anger + fear + disgust. 

Figure 3. Verbal and visual emotions used in the self-report measure.
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rightfulness appraisals (Desmet, 2003; 2010). However, there 
are most likely more emotions that could have been charac-
terized as aesthetic emotions than the six basic emotions of 
Ekman (1982) used here. With the use of PrEmo for instance, 
participants are able to express blends of 14 distinct emotion-
al reactions through a non-verbal measure (Desmet, Over-
beeke & Tax, 2001). Thirdly, the study only focused on mea-
suring emotions in the moment (compared to reflections and 
memories). This implies that our findings relate to the experi-
ence self rather than the remembering self (Kahneman, 2011), 
and should be applied to appearance in visceral design rather 
than self-conscious emotions (e.g. proud, guilt) in reflective 
design (Norman, 2004; Lau-Gesk & Meyers-Levy, 2009).

DISCUSSION OF THE FINDINGS 

Personality traits, positive emotions and pleasant 
affect  
We found that three traits are associated with positive emo-
tions and/or pleasant affect: (1) a high degree of extraver-
sion, (2) a high degree of openness and (3) a low degree of 
conscientiousness (i.e. more impulsive). Our first finding cor-
responds to previous research, which has found that a high 
degree of extraversion is associated to subjective well-being 
and pleasant affect (Diener & Lucas, 1999; Larsen & Buss, 
2005). Our second finding also corresponds to previous re-
search. A higher degree of openness is often slightly positive-
ly correlated with a pleasant affect (i.e. happiness), although 
the relationship between openness and a pleasant affect is 
much weaker than the relationship between extraversion and 
a pleasant affect (Diener & Lucas, 1999; Larsen & Buss, 2005). 
In the present study, we have found that openness influences 
happiness rather than positive surprise. It might be that in-
dividuals with a high degree of openness are more open to 
sudden impulses, which makes them less surprised. Our third 
finding is more unexpected. To the best of our knowledge, 
the relationship between positive surprise and impulsivity, 
in the moment, has not previously been explored. What we 
know from advertising research is that individuals in need of 
a high degree of control are difficult to persuade through sim-
ple emotional appeals, compared to individuals that require 
a lower degree of control (Morales, Wu & Fitzsimons, 2012). 
This might support our finding that impulsive individuals re-
spond more emotionally than other individuals, but not par-
ticularly why they respond with a pleasant affect. Ramathan 
and Williams (2007) have found that prudent individuals (i.e. 
conscientious) focus more on problems while impulsive indi-
viduals focus more on hedonic pleasure. The combination of 
these two studies (Morales, Wu & Fitzsimons, 2012; Raman-
than & Williams, 2007) gives some support to our finding: 
that impulsive people respond more frequently with pleasant 
affect compared to people in general. However, we have not 
found any support from previous research for why individu-
als respond with positive surprise rather than happiness. It 
might be because surprise refers to a sudden and unexpect-

ed increase of arousal (Apter, 2007). According to Desmet 
(2008), positive surprise (i.e. astonishment) has a higher 
arousal than happiness (i.e. joyfulness). Impulsivity has been 
associated with thrill and novelty seeking; for instance, in ex-
perimenting with drugs (Castellanos-Ryan & Conrod, 2012) 
and in compulsive buying (Sun, Wu & Youn, 2004). The higher 
level of arousal might therefore explain why positive surprise, 
rather than happiness, is related to lack of impulse control. 
The pleasant affect might appear in the moment, as we mea-
sure here, but does not need to cause more pleasant affect in 
total, when long-term effects are included. 

Personality traits, negative emotions and unpleasant 
affect 
We have found that negative emotions and/or unpleasant 
affect are related to neuroticism and extraversion. The first 
finding, the relation between a high degree of neuroticism 
and a negative reaction to visual stimuli is well known and 
well documented (Diener & Lucas, 1999; Larsen & Buss, 2005; 
Canli et al., 2001; Fox, Ridgewell & Ashwin, 2009). Fox (2012), 
explains the relationship between neuroticism and fear 
through neurobiological mechanisms, so-called serotonin 
transporter genes; “People with a short form of serotonin 
transporter gene have an emergency brain that reacts much 
more vigorously to danger” (Fox, 2012, p. 111). The second 
finding is more interesting and might be provocative for some 
personality theorists. This finding questions one of the most 
fundamental principles in the five-factor model of personal-
ity: that extraversion relates to the pleasant affect, but not 
to the unpleasant affect (Costa & McCrae, 1980). If we limit 
our scope to only measuring the unpleasant affect, our find-
ing corresponds to previous research (Table 2). However, sev-
eral researchers (i.e. Desmet, 2008; Russel, 1980) argue that 
the unpleasant affect is too broad a concept and thus pro-
pose more distinct emotions, based on an individual’s level 
of arousal. Fear, for instance, has a much higher arousal than 
sadness. The present study shows that extraversion is related 
to distinct emotions of the unpleasant affect; a high degree of 
extraversion influences fear, while a low degree of introver-
sion influences sadness. This finding has high construct valid-
ity because it is in line with the theoretical ideas behind the 
trait under consideration: extraversion. Extroverts are more 
vigorous and active than introverts and therefore experience 
the unpleasant affect with a high degree of arousal (i.e. fear), 
while introverts are more quiet and calm than extroverts and 
therefore experience the unpleasant affect with a low degree 
of arousal (i.e. sadness). 

Personality traits and the absence of emotions and 
affects 
We found that a low degree of neuroticism, a low degree of 
extraversion and a high degree of conscientiousness influence 
the absence of emotional reaction (i.e. neutral).   In contrast 
to many previous studies (i.e. Costa & McCrae, 1980; Canli et 
al., 2001) on positive and negative reactions to stimuli, this 
study allowed a “neutral” response alternative. However, our 
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findings are not very spectacular. According to previous re-
search, a high degree of extraversion and a high degree of 
neuroticism are the personality traits that have been most 
closely related to emotion and affect (Diener & Lucas, 1999). 
If those traits are low (as for introverts and/or emotionally 
stable people), the probability for a neutral response should 
increase, which corresponds to our findings (Table 2). The re-
lationship between a high degree of conscientiousness and 
a neutral response is less explored. This finding corresponds 
to our previous discussion regarding conscientious people; 
individuals that desire self-control are more difficult to per-
suade through simple emotional appeals (Morales, Wu & 
Fritzimons, 2012). To the best of our knowledge, no previous 
study has found that individuals with a low degree of neu-
roticism, a low degree of extraversion and/or a high degree 
of conscientiousness are particularly emotional in their reac-
tions to stimuli in psychometric self-rating scales or in neu-
robiological measures, such as fMRI (Costa & McCrae, 1980; 
Canli et al., 2001; Fox, Ridgewell & Ashwin, 2009). With re-
gards to the theoretical ideas behind openness, as well as the 
measurement items, we found it surprising that people with a 
low degree of openness did not respond more neutrally. One 
explanation might be that the health-care products used in 
this study are not very emotional. According to Moore, Harris 
and Chen (1995), people with a high degree of affect intensity 
respond more strongly only when it comes to affective ads, 
not neutral ads. A related explanation might be that photos 
of health-care products in a classroom seldom evoke mixed 
emotions (although it is hard to know as we did not allow 
multiple responses). Previous research (Hong & Lee, 2010) 
has found that people with a high degree of openness (i.e. a 
high degree of abstract thinking) are literally more open for 
processing and responding positively to appeals with mixed 
emotions (Hong & Lee, 2010; Fokkinga & Desmet, 2012). An 
alternative explanation might be that people with a high de-
gree of openness respond with positive emotions when they 
experience mixed emotions, while people with a low degree 
of openness do not explore mixed emotions to the same de-
gree, and therefore more easily respond with a univalenced 
emotion, either pleasant or unpleasant. 

Implication for designers 
Norman (2004) stated that personality traits are important 
for designers to consider because they will influence whether 
a person will be satisfied by a certain product or not: 

“Personality theories divide people along such dimensions as 
extraversion, agreeableness, conscientiousness, emotional sta-
bility, and openness. To designers, this means that no single de-
sign will satisfy everyone”. (Norman, 2004, p. 39). 

It is worth noting that Norman uses the terminology “satisfy”, 
an instrumental emotion related to goal compliance, and a re-
flective and overall judgment of the design object, rather than 
an aesthetic emotion in the moment of experiencing. However, 
elsewhere Norman (2004) discusses personality traits in rela-
tion to aesthetic emotions. According to him, such emotions 
help people to make fast decisions regarding what is good or 

bad, safe or dangerous, and send appropriate signals to oth-
er parts of our brain and body, and thereby start the whole 
system of affective processing. An injection in the eye of the 
patient [Appendix, Picture 7] might be a very emotional ex-
perience. If designers know that health-care products evoke 
more fear in some patients than others, they can make sure 
that they recruit appropriate candidates for the user studies. If 
designers are able to reduce fear appeals among patients with 
a high degree of neuroticism by addressing product design, 
they are probably also able to reduce it for all other patients, 
which is in line with arguments related to Design for all/Inclu-
sive design/Universal design. Truly understanding the needs of 
all users, guaranteeing input from all types of individuals (even 
those that are not so explicit), set the foundation for a greater 
match between user needs and product success. 

It is worth remembering that researchers first started to be 
interested in emotions because emotions were perceived to 
have survival values for species (Darwin, 1872). In certain 
kinds of contexts, small stimuli might have a huge impact and 
greater meaning. An experience of fear in a hospital might 
imply the end is near. 

In recent years, modern heath care systems have become 
more personalized, preventive and proactive. This is in line 
with the results of this study, which show that on an emo-
tional level, users react differently to health-care stimuli 
depending on their personality. However, the challenge is to 
design a health care system that can actually respond dif-
ferently to different patient personalities. The possibility to 
adjust health-care products to individual needs and desires 
might be restricted for a number of reasons (e.g. financial, 
market structure, competitors, business and political priori-
ties, etc.). In practice, it is more realistic to provide individu-
ally adjusted services within the realm of digital health-care, 
rather than products. We suggest more research in this field, 
to find out how personality is related to the needs and desires 
in interactive and digital health care service systems.
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APPENDIX – PHOTOS OF HEALTH CARE PRODUCTS 
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INTRODUCTION

A user’s interpretation of a product is a multifaceted expe-
rience that can address aesthetic experiences as well as 
meaningful and affective ones (Desmet & Hekkert, 2007). 
Thus, while an aesthetic experience seeks the delight of the 
product through different sensory modalities and focuses on 
the perception of the object, a meaningful experience seeks 
partnering with various abstract qualities and focuses on 
the cognition of the product. Finally, affective experience re-
fers to emotions caused by the aesthetic and/or meaningful 
dimensions of a product on the user. Despite the clear per-
ceptual orientation of the aesthetics, it is known that there 
are two components that identify i) the regularity and ii) the 
novelty of the stimulus (Gombrich, 1984). Variations of this 
double condition determines what is known as aesthetic bal-
ance (Coates, 2003), which has been studied under different 
names in Marketing (Creusen & Snelders, 2002; Creusen & 
Schoormans, 2005), Architecture (Nasar, 1984, 1999), Design 
(Desmet & Hekkert, 2007; Coates, 2003; Locher, Overbeeke 
& Wensveen, 2010), Semantic Theory (Krippendorff & But-
ter, 1984; Steffen, 2007, 2009) Visual Arts (Arnheim, 1966; 
Gombrich , 1984; Hekkert, 2006), Psychology (Russell, 2003; 
Norman, 2004a; Locher et al, 2007) and Human-Computer 
Interaction (Tractinsky, Katz & Ikar, 2000; Hassenzahl, 2003; 
Lindgaard et al, 2006) among others. Given this approach, this 
article seeks to find the influence of the aesthetic balance of 
a prototypical web page on three different emotions accord-

ing to Desmet's classification of product emotions (2003): 
Beauty (aesthetic emotion), Satisfaction (instrumental emo-
tion) and Enjoyment (interest emotion). For this purpose, this 
article presents a theoretical foundation about aesthetic bal-
ance as a two dimensional theoretical construct that captures 
the regularity -Classical Aesthetics- and novelty -Expressive 
Aesthetic- of a product (Gombrich, 1984, Lavie & Tractinsky, 
2004). To test the Balance Aesthetic, first a group of experts 
analyzed the learning platform of the University of Nariño 
looking at prototypical forms of regularity and novelty follow-
ing Reber, Shwarz & Winkielman (2004). Second, the validity 
and reliability of the scales used to measure the classical and 
expressive dimensions were determined. Subsequently, each 
of these dimensions was correlated with beauty to compare 
individual variance that was explained using a nested model 
procedure (Edwards, 2001; Burton-Jones & Straub, 2006).  
Following Coates (2003) and Tractinsky et al. (2006), equilib-
rium between these two dimensions and beauty is expected. 
Finally, the impact of excluding each of the dimensions in the 
explained variance of beauty, satisfaction and enjoyment has 
been determined. With this procedure, we expected to find 
the different impacts of aesthetic balance on the chosen emo-
tions. Thus, a greater impact on the exclusion of classical aes-
thetics on satisfaction (Lindgaard & Dudek, 2003), as well as 
a greater impact on the exclusion of expressive aesthetics on 
the enjoyment (Sanchez-Franco & Roldan, 2005) is expected. 

AESTHETIC BALANCE IN THREE DIFFERENT EMOTIONS
Carlos Cordoba-Cely
Department of Design, University of Nariño, Av. Torobajo 47-150, Pasto, Colombia.
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ABSTRACT

Aesthetic balance is an active process of perception to identify i) the regularity and ii) the 
novelty of a stimulus. This article finds the aesthetic balance of a prototypical web page and 
establishes the influence of the regularity and the novelty of the product on three affective ex-
periences: beauty, satisfaction and enjoyment. The results show that aesthetic balance equally 
affects the beauty, while the dimension of regularity leads to satisfaction, and the dimension of 
novelty leads to enjoyment. The implications of these results are discussed. 
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THEORETICAL BACKGROUND

As part of the aesthetic experience, beauty is an active pro-
cess of perception between the formal characteristics of the 
stimulus and the sensory modalities of the person that seeks 
to find the balance between i) regularity and ii) novelty un-
derlying an object (Arnheim, 1966, Gombrich, 1984; Coates, 
2003). The interaction of these attributes provides different 
affective responses to the product that can range from viscer-
al emotions to deeper affective evaluations (Desmet, 2003; 
Hekkert, 2006; Desmet & Hekkert, 2007; Norman 2004a, 
2004b). This double condition is a part of the discussion be-
tween Objective Aesthetic and Subjective Aesthetics. That is, 
whether beauty is a property of the object or a person’s judg-
ment. The importance of this issue lies in the fact that the 
appeal could be addressed as a perceptual stimulus (e.g. Ge-
stalt psychology), or as a subjective judgment (e.g. product 
Semiotics). If it is done using the first approach, the aesthetic 
experience is reduced to an innate mechanism that recogniz-
es simple patterns of survival and formal identification (e.g. 
Karvonen, 2000, Norman, 1988). In contrast, if undertaken 
using the second approach, it is assumed that an aesthetic 
experience is first of all meaningful, where the cognitive ex-
ercise and symbolic judgments of the observer come first 
(e.g. Pickford, 1972; Hassenzahl, 2003; Hassenzahl, 2004b). 
As pointed out by Lavie & Tractinsky (2004), current theories 
have assumed an intermediate position in which beauty is ap-
proached from the characteristics of the stimulus and the in-
dividual’s expectations. Meanwhile, Gombrich (1984) believes 
that the importance of this discussion focuses on an interme-
diate point where the underlying regularity of the stimulus is 
investigated, as well as the discovery of deviations that raise 
our affect for novelty. 

It is important to note that in this study, the author assumes 
that judgments of aesthetic experiences are different from the 
judgments of meaningful experiences (Crilly, Moultrie & Clark-
son, 2004; Desmet & Hekkert, 2007), because the former are 
related to the formal components of a product, whereas the 
latter are related to its functional interpretations and sym-
bolic associations (Hassenzahl, 2008). From this perspective, 
it is necessary to distinguish between the three levels of men-
tal processing to measure the aesthetic: Visceral, Cognitive 
and Reflective (Norman, 2004a). When approached as a set 
of attributes that evaluate the formal characteristics of the 
product, it is considered a measure of visceral aesthetic (e.g. 
Lavie & Tractinsky, 2004); however, if approached as a set of 
attributes that evaluate the functional and symbolic associa-
tions (e.g. Hassenzahl, 2003) it is considered a measure with 
cognitive or reflective emphasis (Tractinsky, 2004). Following 
Norman (2004b), the approach taken in this paper holds that 
the aesthetic balance is associated with the visceral level of 
processing. However, the beauty, satisfaction and enjoyment 
as general and abstract emotional responses are associated 
with the level of reflective processing (Hassenzahl, 2004b; 
Desmet & Hekkert, 2007) as shown in Figure 1.

Aesthetic Balance
The measurement of beauty from aesthetic balance has been 
used by various authors such as Nasar (1984; 1999) with the 
attributes of order and diversity in the city, Steffen (2007; 
2009) with the concepts of order and complexity in product 
language of clothing, Coates (2003) with the factors of infor-
mation and concinnity, and Lavie & Tractinsky (2004) with 
the dimensions of classical and expressive aesthetics, among 
others. In all the previous examples, it is implicitly assumed 
that beauty is a higher order theoretical construction consist-
ing of this double condition. It is evident that any variation 
in this duality will involve changes in perception and judg-
ment of the product. This is illustrated by Arnheim (1966) 
when he claims that the complexity without order produces 
confusion and order without complexity produces boredom. 
Similarly, Gombrich (1984) states that aesthetic pleasure lays 
somewhere between boredom and confusion and Reber et al. 
(2004) agree when talking about perceptual fluency. Coates 
(2003) is more specific and assumes that the aesthetic ingre-
dients of a product resemble a balance between factors of 
Information and Concinnity. The information factor is based 
on Shannon & Weaver (1949)´s model of information codifica-
tion between the object and the person as a communication 
system. Thus, the difference of contrast and novelty between 
the mental model and the expected object is measured in the 
product. The increase of contrast and novelty, expands the 
information that is reflected as increased cognitive arousal. 
On the other hand, the concinnity factor measures the nor-
mality of the product attributes and the similarity between 
the mental model and the hoped object. The increase of con-
cinnity increases compatibility, which is reflected in less in-
formation and cognitive interest. Only if there is a  balance 
between novelty and concinnity is there an adequate amount 
of information and therefore a positive visual attractiveness 
is obtained (i.e. positive valence). In contrast, if there is only 
cognitive arousal, the appeal will be confusing and if concin-
nity also exists, the appeal will be neutral or boring. It can be 
said then that the aesthetic balance consists in the variations 
between dimensions that measure the perception of regulari-
ty and the novelty of the product.  Following Lavie and Tractin-
sky (2004), it is believed that this approach to measuring this 
double condition improves users´ analysis and understanding 
to judge the beauty and other emotions of a stimulus. Thus, it 
is suggested that satisfaction is an affective reaction given by 
the stimulus of perceived regularity while enjoyment is an af-
fective reaction given by the stimulus of perceived novelty. In 
the case of beauty, the affective reaction is a value judgment 
resulting from the balance between regularity and novelty.

METHOD

Considering the theoretical background, it can be said that 
the structure of aesthetic balance is modeled as an aggregate 
construct with two composite dimensions that jointly capture 
the regularity and novelty of the product. The scale to mea-
sure each of these dimensions is based on Lavie & Tractinsky 
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(2004)´s Classical and Expressive Aesthetics. This scale was 
chosen for several reasons: (1) it is a scale designed to mea-
sure the user´s experience beyond the experts´ experience. 
This is important because the validation was carried out with 
a group of engineering students who did not have a compre-
hensive knowledge of the aesthetic issue. (2) It is a scale com-
prised of two dimensions: one designed to measure the regu-
larity of the product and the other, designed to measure the 
novelty of the product. This scale also shows good reliability 
of data obtained through a process of four studies. (3) It is a 
scale that has been replicated in other studies, especially in 
the measurement of different websites (see Sutcliffe & De An-
geli, 2005; De Angeli, Sutcliffe & Hartmann, 2006; Hartmann, 
Sutcliffe, & De Angeli, 2008). 

Thus, from the original scale, the following terms of the clas-
sical dimension were extracted: Symmetric, Clear, and Pleas-
ant. The following terms of the expressive dimension were 
also extracted: Original, Sophisticated, and Fascinating. Fi-
nally, the terms Ordered and Complexity were added (Arn-
heim, 1966; Steffen, 2007, 2009) for each of the dimensions 
proposed.

Design
Prior to the study, a group of experts in web design - con-
sisting of five doctoral students in Multimedia Engineering 
from the Polytechnic University of Catalonia - found in the 
virtual campus of University of Nariño (http://uvirtual.udenar.
edu.co/) easily identifiable prototypical forms of symmetry, 
figure-ground contrast, visual clarity and information (Reber 
et al., 2004). Figure 2 shows the screenshot of the platform 

CONTRUCT ITEMS

Classic 

Aesthetic

CA1. The virtual campus is ordered

CA2. The virtual campus is symmetric

CA3. The virtual campus is clear 

CA4. The virtual campus is pleasant

Expressive 

Aesthetic

EA5. The virtual campus is complexity

EA6. The virtual campus is original 

EA7. The virtual campus is sophisticated

EA8. The virtual campus is fascinating

Beauty B9. The virtual campus is beauty

Satisfaction S10. The interaction with the virtual campus 
has been satisfactory 

S11. The interaction with the virtual campus 
has been a positive experience

Enjoyment E12. I enjoyed using the virtual campus

E13. The interaction with the virtual campus 
has been a pleasant experience

E14. Experience with the virtual campus has 
been enjoyable

Table 1: Measurement Scales

where it is possible to see the web page fulfilling the criterion 
of prototypical stimulus. To Reber et al. (2004) all prototypi-
cal stimuli allow better perceptual fluency and greater aes-
thetic experience.

The study involved one hundred and thirty-three engineer-
ing students from the University of Nariño (44 female and 89 
male whose age average was 19), in an online survey based on 
their impressions of the virtual campus of the university. Stu-
dents assessed the new website design using a 5-point scale 
ranging from (1) ''Strongly disagree'' to (5) ''Strongly agree''. 
In addition to assessing product regularity and novelty, stu-
dents were asked to rate the Beauty of the website (aesthetic 
emotion), Satisfaction (instrumental emotion) and Enjoyment 
(interest emotion) obtained when using this educational 
platform following Desmet's (2003) classification of product 
emotions. Thus, beauty is seen as a more general and abstract 
emotional response (Hassenzahl, 2004b) resulting from the 
aesthetic balance of the product. The items regarding Satis-
faction were taken from Hong, Thong & Tam (2006), and the 
ones concerning Enjoyment were taken from Sanchez-Franco 
& Roldan (2005). The final questionnaire contained 14 items, 
as shown in Table 1.

RESULTS

Table 2 shows the results obtained with the factorial loadings 
and the reliability of the scale. The Composite Reliability (CR) 
and Average Variance Extracted (AVE) were obtained using 
the PLS-Graph software, and the factor loadings and Cron-
bach's alpha using SPSS software. The term Pleasant (CA4) 
was excluded because it was loaded on Expressive Aesthet-
ics (0.502) and the term Complexity was excluded  (EA5) to 
improve the Cronbach's alpha coefficient (0.550 if item is not 
deleted) on the Expressive Aesthetics. Following Nunnally 
(1978), a value of 0.7 will be a reliable "modest" in early stages 
of research and a stricter value 0.8 will be more appropri-
ate for basic research. Thus, the two dimensions showed ad-
equate reliability to overcome the suggested minimum value.

In terms of validation, Table 3 shows the discriminant valid-
ity of the dimensions by means of the square root of AVE that 
should be above 0.50 in the diagonal of the table, thus, es-
tablishing that over 50% of the variance of construct is due to 
its indicators (Fornell & Larcker, 1981). Besides beauty, the re-
sults obtained with satisfaction and enjoyment were included 
for later discussion.

Testing Nested Models
Following Edwards (2001) and Burton-Jones & Straub (2006), 
each of the aesthetic dimensions was first tested separately by 
examining the values of the variance explained (R²) on beauty 
with the software PLS-Graph and using bootstrapping tech-
nique with 500 re-sampling and centroid. Next, the two di-
mensions were tested together but as separate components, 
and finally the two composite dimensions were tested as an 
aggregate construct called Aesthetic Balance. As expected, it 
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CLASSIC 
AESTHETIC

EXPRESSIVE 
AESTHETIC

SATISFACTION ENJOYMENT BEAUTY

Classic Aesthetic 0.803*

Expressive Aesthetic 0.501 0.741*

Satisfaction 0.601 0.470 0.901*

Enjoyment 0.530 0.474 0.574 0.878*

Beauty 0.437 0.459 0.524 0.486 1.000

*The values in bold on the diagonal are the square root of each construct’s AVE. 
Off-diagonal elements are correlations between constructs.

Table 3: Discriminant validity for aesthetic dimensions

MODEL PATH COEFFICIENTS /WEIGHT T-STATISTICS R²

[AB_1] BCA= 0.452 TCA= 4.801*** R²=0.204

BEA= 0.471 TEA= 7.322*** R²=0.222

[AB_2] BCA= 0.291 TCA= 2.319*
R²=0.286

BEA= 0.328 TEA= 2.954**

[AB_3] WCA= 0.257

R²=0.314BAB= 0.560 TAB= 10.028***

WEA= 0.242

CA= Classical Aesthetic; EA= Expressive Aesthetic; AB= Aesthetic Balance; B: the path coefficient between an antecedent and 
beauty.; W= The weight of the subconstruct on the higher order usage construct in PLS. t-value significant at *p<0.5, **p<0.01, 
***p<0.001.

Table 4: Structural Models Tested

was found that there is a higher amount of R² when aesthetic 
balance is used as an aggregate theoretical construct, namely 
as a theoretical definition resulting from the combination of 
its dimensions. Table 4 shows the results obtained.

The higher-order model was constructed using factor scores 
for each sub-construct.

As models of Table 4 are nested, it is possible to compare the 
degree to which each of the dimensions of aesthetic balance 
explains the beauty of the website as well as the satisfaction 
and enjoyment. To measure the relative impact of the dimen-
sions on these three constructs, the change in the value of R² 
when any one of the dimensions is removed was compared. 
The effect size (f ²) was calculated by the formula (R²full - 
R²excluded) ÷ (1 - R²full) (Mathieson, et al, 2001). For his part, 

Cohen (1988) suggests an f ² of 0.02 as small, 0.15 as medium 
and 0.35 as large (see Chin, 1998). Multiplying f ² by (n - k - 1) 
where n is the sample size and k is the number of indepen-
dent variables, it is possible to obtain a pseudo F test to the 
statistical significance of f ² (Mathieson et. al 2001). Table 5 
shows the results obtained. As expected, the greater impact 
to exclude the regularity—classical aesthetic—was on the 
satisfaction, whereas the greater impact to exclude novelty—
expressive aesthetic—was on the enjoyment. 

Figure 3 shows the f ² for the three measured emotions. As 
expected, the change in aesthetic balance is more balanced in 
terms of beauty than in the other emotions. Below, the impli-
cations of the results are discussed.

DISCUSSION

The aesthetic balance is primarily associated with the visceral 
level of processing a stimulus as shown by other studies (Ber-
lyne, 1971; Tractinsky, et al 2006; Lindgaard et al, 2006). How-
ever, the affective reaction based on the fluency variations of 
aesthetic balance produce (Reber et al., 2006), influences the 
emotional responses associated with the level of reflective 
processing. The findings in this study show that the aesthetic 
balance can be a good predictor of three different emotions: 
Beauty (aesthetic emotion) Satisfaction (instrumental emo-
tion) and Enjoyment (interest emotion). Each relationship is 
discussed next.

ITEM
CLASSIC 

AESTHETIC
EXPRESSIVE 
AESTHETIC

COMPOSITE 
RELIABILITY

CA1 0.647*** 0.292 0.845

CA2 0.631*** 0.208

CA3 0.750*** 0.150

EA6 0.353 0.576*** 0.784

EA7 0.179 0.760***

EA8 0.199 0.570***

*** All item-to-construct loadings are significant (p < 0.001).

Table 2: Measurement Scales for aesthetic dimensions
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Aesthetic Balance and Beauty
Following the relations of Figure 1, beauty is understood as 
a high-level evaluative construct measured by the balance 
between the perception of regularity—classical aesthetics—
and perception of novelty—aesthetic-expressive—both po-
tential determinants of low level (Hassenzahl, 2004a) known 
as aesthetic balance (Coates, 2003). This double condition 
allows us to use the aesthetic balance as an aggregate con-
struct, which is only a composite of its dimensions that when 
combined produce a better explained variance of the stud-
ied theoretical issue (Law, Wong & Mobley, 1998). Among the 
benefits of taking the aesthetic balance as an aggregate con-
struct are (1) it can provide holistic representations of a com-
plex phenomenon as aesthetic experience, (2) many of the 
important results in research about aesthetic are factorially 
complex and can only be explained through predictors com-
posite, and (3) it is possible to evaluate specific dimensions 
of aesthetic balance by the process of nested models (for 
more information about constructs see Law et al, 1998; Ed-
wards & Bagozzi, 2000; Edwards, 2001; Petter, Straub & Rai, 
2007). Thus, Table 4 allows us to conclude that the balance 
aesthetic as an aggregate construct better explains beauty 
with its combined dimensions (R²= 0.314) than with its dimen-
sions separately (R²= 0.286). Similarly, it can be seen that in 
the first two models in Table 4, the influence of the expressive 
dimension on the variance of beauty is superior to the clas-
sical dimension - in the first model BCA= 0.45 vs. BEA= 0.47, 
and the second model BCA= 0.29 vs. BEA= 0.32-. Given that 
the evaluated website is clearly task-oriented, one would ex-
pect to see greater influence of the classical dimension on the 
expressive dimension (see Davis, Bagozzi & Warshaw, 1992; 
Hassenzahl, 2003, Sanchez-Franco & Roldan, 2005; Hassen-
zahl & Monk, 2010). However, this only happens in the third 
model when the influence of the dimensions as part of an ag-
gregate construct is studied (WCA= 0.25 vs. WEA= 0.24). This 
adjustment, besides the explained variance, suggests better 
outcomes for aesthetic balance as an aggregate construct to 
measure beauty.

On the other hand, the similarity of the data found between 
the classical dimension (r= 0.43, f ² = 0.13) and the expressive 
dimension (r= 0.45, f ² = 0.16), confirms the approach of Coates 
(2003) on the equilibrium of aesthetic balance and beauty as 
an affective experience. It is possible to say then that beauty is 
an evaluative judgment that measures the balance between the 
novelty and regularity of a product. Additionally, this equilib-
rium changes over time and with the target user´s profile. For 

example, the degree of novelty always decreases over time un-
til the appearance of the product becomes familiar to the user. 
The same applies to user expectations, because the novelty 
depends on the comparative difference between the expected 
experience and the gained experience (Coates, 2003). When 
analyzing the results of the aesthetic balance of a product this 
should always be considered. In the case of the evaluated web-
site in this study, the highest correlation and impact of the ex-
pressive dimension is explained by the recent design of the web 
interface and the user's profile with little experience of work-
ing in Learning Management Systems (LMS). Unlike the expres-
sive dimension, the classical dimension is objective and there-
fore more predictable. Concepts such as symmetry, order and 
contrast never change over time and perhaps for this reason 
they tend to be judged with higher interpersonal homogeneity 
(Gombrich, 1984; Coates, 2003; Hassenzahl, 2008). Thus, the 
classical dimension measures the compatibility between the 
hoped regularity and the obtained regularity. For example, the 
website under study is task-oriented and therefore we expect a 
degree of regularity that does not distract or confuse users with 
irrelevant or noisy information. 

Aesthetic Balance, Satisfaction and Enjoyment
The results in Table 3 and Table 5 show the variations of aes-
thetic balance and their respective influence on satisfaction 
and enjoyment, which are consistent with the results of other 
investigations. In the case of the classical dimension, it was 
found that their influence on the satisfaction variable has the 
highest correlation (r= 0.60) and impact (f ²= 0.39). Accord-
ing to Lindgaard & Dudek (2003), satisfaction is a complex 
construct with several affective components linked to the ex-
pected use. For this reason, it is an emotion that is geared 
towards goal achievement (Desmet, 2003) that has been used 
to confirm the user's expectations (Oliver, 1993). Thus, we ex-
pected to find a higher influence of the classical dimension on 
satisfaction than on other affective experiences. In the case of 
the expressive dimension, findings showed that their influence 
on enjoyment has the highest correlation (r= 0.47) and impact 
(f ² = 0.18). Enjoyment has been used as a construct of the 
user´s intrinsic motivation (Davis et al, 1992), and this means 
that it seeks to measure the pleasure of a person to engage in 
any activity while browsing or trying to understand something 
new (Vallerand & Rattele, 2002). These types of activities 
that do not require apparent reinforcement (Sanchez-Franco 
& Roldan, 2005) but raise interest in the novelty of product 
are geared towards measuring the hedonic characteristics of 

EMOTIONS
R²

FULL

CLASSIC AESTHETIC EXPRESSIVE AESTHETIC

R² 
EXCLUDED

f ²
EFFECT 

SIZE
R²

EXCLUDED
f ²

EFFECT
SIZE

Beauty 0.31 0.22 0.13* small 0.20 0.16* medium

Satisfaction 0.44 0.22 0.39* large 0.36 0.13* small

Enjoyment 0.39 0.24 0.24* large 0.28 0.18* medium

*significant at pseudo F test (see Mathieson, et al, 2001).
Table 5: Exclusion Impact of Dimensions of 
Aesthetic Balance
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a system (Desmet, 2003; Heijden, 2004). Thus, the influence 
of the expressive dimension on enjoyment is consistent with 
the results found. 

Aesthetic Balance and Design
Finally, it is important to note that this study focuses on the 
design as a communication process whereby the product is 
the linkage between the designer's intentions and the user´s 
interpretations (Crilly, Matravers & Clarkson, 2008; Crilly, 
Maier & Clarkson, 2008). The results obtained here are cen-
tered on the user´s interpretations and they are analyzed as 
an experience of access to information in relation to products 
based on their emotional dimensions, as proposed in Table 6.

This narrative experience of the product (Dunne & Raby, 2001; 
Djajadiningrat et al, 2004) can be used to measure the bal-
ance of the aesthetic appearance of the product. However, it 
could also serve as input for other studies to determine the 
degree of aesthetic innovation from the expressive dimension 
(Steffen, 2007) or the aesthetics of the interaction from the 
classical dimension and its relation to usability (Overbeeke & 
Wensveen, 2003).

It is important to highlight that this approach to double aes-
thetic conditions, does not affect the possibilities of consid-
ering beauty from only one dimension. We believe that tak-
ing a unique conceptualization about this topic is impossible; 
however, we also believe that there are appropriate measures 
and dimensions that can be used separately or together to 
support a study of the aesthetic experience. 

LIMITATIONS

One of the major limitations in these types of studies is to 
measure beauty based on cultural differences (Desmet & 
Hekkert, 2007). We believe that this aspect is compensated 
with the validity, reliability and different replications of the 
selected scale in other studies. Although Cronbach's alpha in 

the expressive dimension was poor (0.572), the result of the 
composite reliability (0.784) is considered as a superior mea-
sure because the loads are fixed in the unit (Barclay, Higgins 
& Thompson, 1995). It is emphasized that the term pleasant 
is loaded to the expressive dimension and not to the classical 
dimension as expected. For Coates (2003) and Russell & Car-
roll (1999), this term is close to the valence dimension where 
the classical aesthetic is measured. However, to Hassenzahl 
(2004a) this term has an evaluative component that could 
explain the load to the expressive dimension. Another pos-
sible explanation is that the Spanish adaptation to the term 
has changed its semantic load. However, the translation was 
made taking into account the adaptation of Gurbindo & Ortega 
(1989) on Russell's scale. The same applies to the term com-
plexity that people associate with the meaning of "confusing" 
instead of the interrelated parts of a system (Norman, 2010). 
For this reason, in the evaluation of the website, these terms 
were not taken into account. Even so, discriminatory validity 
and test nested models show that the scale is valid to mea-
sure the beauty of the product. 

CONCLUSIONS

The results obtained indicate that the aesthetic balance can 
be used as a higher order theoretical aggregate construct with 
two dimensions that measure the regularity—classical aes-
thetics—and novelty—expressive aesthetic—of the product. 
Similarly, the study shows that the aesthetic balance can be a 
good predictor of beauty and other affective experiences such 
as satisfaction and enjoyment. Regularity influences the affec-
tive experiences oriented to the evaluation of tasks such as 
satisfaction, while novelty influences the affective experienc-
es oriented to the user´s intrinsic motivation such as enjoy-
ment. Likewise, regularity and novelty influence beauty when 
it is treated as an evaluative judgment. Thus, beauty seeks the 
balance between the novelty and the regularity that a person 
perceives in a product. Finally, the double fold condition of 
aesthetic balance allows the use of its dimensions as inputs 

SATISFACTION BEAUTY ENJOYMENT

Definition Positive reflective response to 
the existence of more regularity 
in the aesthetic balance 

Positive reflective response to 
the existence of equality be-
tween regularity and innovation 
in the aesthetic balance

Positive reflective response to 
the existence of more novelty in 
the aesthetic balance 

Feature Oriented to device and extrinsic 
motivations

Oriented aesthetic experience 
(user + artifact)

Oriented to user and intrinsic 
motivations

Example Learning Management System 
(moodle)

Social Network

(Facebook) Microbloggings 

(Templates Tumblr)

Graph [Graph_Satisfaction] [Graph_Beauty] [Graph_Enjoyment]

CA= Classical Aesthetic; EA= Expressive Aesthetic; AB= Aesthetic Balance.

Table 6: Aesthetic Balance and emotional dimensions
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in various research approaches about aesthetics such as Aes-
thetic Innovation or Aesthetics of Interaction. 
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INTRODUCTION

Currently, there is a growing interest in the connection be-
tween neuroscience and disciplines that revolve around the 
economy and consumption. This link began about a decade 
ago, when the term "neuroeconomics" was coined (Zak, 
2004). The basic aim of this new field was to better under-
stand the decision making process in an economic context, 
involving cognitive psychology and neuroscience. Following 
this new approach, other new disciplines have emerged such 
as "neuromarketing" or "consumer neuroscience", whereby 
the main goal is the transfer of insights from neurology to 
research in consumer behavior by applying neuroscientific 
methods to marketing problems (Touhami et al., 2011).

Packaging and labeling are important tools to capture con-
sumers’ attention. Now, a growing body of empirical research 
has started to focus on the influence of the sensory charac-
teristics of the packaging and covers (Ares, Deliza & Giménez, 
2010; Moskowitz et al., 2009). The last few years have seen 
an explosion of innovation in terms of evaluation, design and 

shapes of products and packaging. This activity is assisted 
by other disciplines, which take sensorial elements to bring 
us information about the preferences of future consumers. In 
this context, neuromarketing is also related with neuroaes-
thetics that is aimed at revealing the processes of how we 
judge the aesthetics and perception of objects (Chatterjee, 
(2011)

In many markets, packaging gives an important added value; 
here, aesthetics plays an important role in product differen-
tiation and regardless of the consumption domain, it seems 
to be a positive factor to trigger some specific responses in 
consumers such as an immediate desire to buy (Reimann et 
al., 2010).  Based on the work of Osgood, Suci & Tannenbaum 
(1957), the semantic scale (SC) has become an important in-
strument in the aesthetic evaluation of products, packaging 
or labels. Nowadays, SC techniques can be complemented 
by eye tracking technologies to get a better understanding 
of the relationship between aesthetic features and product 
perception by the consumer. Eye movement provides an ob-
jective indicator of where a person’s overt attention (and usu-

ABSTRACT

The use of 3D virtual representations is a common approach in the modern process of new 
product development. This work presents a preliminary study with 14 participants about com-
paring a real and a virtual representation of a product in order to  then conduct a perception 
evaluation analysis. The evaluation is carried out by applying a semantic scale based on four 
axes: novelty, resolution, style and emotion. Also eye-tracking technology is used to analyze 
what design features attract participants’ gaze. Preliminary results show that both virtual and 
real objects get similar evaluation from participants using semantic scales. However, eye-track-
ing results indicate that there are some small differences between gaze patterns.

KEYWORDS: eye-tracking, semantic scales, perception.
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ally also their covert attention) is focused (Hoffman & Subra-
maniam, 1995; Spencer & Driver, 2004). This method serves 
to filter visual information and potentially help to organize 
it. As a consequence, several parameters of oculomotor be-
havior (e.g., saccadic eye movements) are now frequently 
used; in particular, the locus of an observer’s visual fixations 
is perhaps the single most commonly used parameter when 
it comes to assessing where a consumer’s attention might 
be focused. Fixations are defined as gaze patterns in which 
the eyes are relatively immobile, and during which the visual 
system is assumed to be gathering information (Pertzob et 
al., 2009). Eye tracking measures can provide an objective 
and continuous measure of the user’s reactions through eye 
movement and gaze (Djamasbi et al., 2010).

Semantic scales and eye tracking techniques provide some-
what different information with regard to the consumer´s 
evaluation of a product. Combining these two techniques, we 
can obtain complementary information about the user per-
ception of the product.

Using virtual prototypes in the product development process 
is a common approach to shorten development time, in-
crease product quality and improve flexibility and adaptation 
to market changes. The application of semantic scales and 
eye tracking techniques using virtual models must be validat-
ed to assure that the same feedback can be obtained using 
stimuli coming from real objects or virtual prototypes. This 
work is aimed at evaluating the application of both semantic 
scales and eye tracking for the evaluation of a virtual and real 
design of a bottle. 

MATERIALS AND METHODS

Participants and apparatus
This study was conducted with 14 Spanish voluntary partici-
pants (8 female, 6 male) with ages ranging from 22 to 53 years 
(M = 40 years: SD = 13.65) who did not receive any compensa-
tion for it. All participants reported normal corrected vision, 
and no color-blindness. 

An unobtrusive eye tracker that was capable of recording the 
position of the eyes at a sampling rate of 300 Hz (Tobii TX300, 
www.tobii.com) was used to assess the participants’ visual 

fixations. This device has a 23” flat HD screen and a sensor bar 
in the lower part of it. This setup allows participants to make 
large head movements, and to move freely and naturally in 
front of the screen. Tobii Studio 3.2.1 software was used to 
calibrate the eye tracker, to present the stimuli, to record the 
data, and to extract descriptive statistics.

Stimuli
For this study, two sets of stimuli were used. The first set was 
made up of studio-quality images where a single bottle is pre-
sented on a white background. The second set represented 
the same image content and background, but using a com-
puter render created with UNITY software instead of real ob-
ject photography. All the images (648x1080 resolution) were 
set to equal mean luminance and size. Front and back views 
of the bottle were used in the study as seen in Figure 1. Addi-
tionally other bottle perspectives were prepared (0°, 15°, 35° 
and 60°).

A semantic scale (SC) combined with eye-tracking measure 
was used to compare the perception between a real bottle 
against a virtual one. Semantic Differential is a technique 
that was proposed by Osgood, Suci & Tannenbaum (1957), to 
measure people's reactions to stimulus words (or concepts) 
by means of ratings based on bipolar scales defined with 
contrasting adjectives at each end (e.g. “good-bad”, ”tall-
short”). In the context of the present work the Creative Prod-
uct Analysis Model (CPAM) scale (Besemer, 2010) was used 
with an additional semantic axis. The original axes: novelty, 
resolution and style are complemented by an emotional axis. 
The four semantic axes are described by three pairs of bipolar 
words (see table 1).

Figure 1. Some stimuli shown to participants.

Table 1. Semantic Axes (in blue color the original Spanish terms presented to participants)
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Figure 2. Scheme of the participant in the study.

Procedure
Participants had to carry out two tasks that we named A and 
B. Task A corresponds to the real bottle and task B employs 
virtual bottles. The tasks were randomly presented to the 
participants; after finishing A or B, the participant took a 
break from the other activity for 10-15 minutes, before begin-
ning the remaining task.

The study was conducted in a quiet room under standard il-
lumination conditions. Each participant was seated between 
60-70 cm from the eye-tracker system (see figure 2). After 
calibration the general instructions for the task were present-
ed on the screen for 22 seconds.

Task content (presented in figure 3) is organized into four clus-
ters. The first cluster begins with a screen with the text “5 sec-
onds to begin”. Then, two images showing a front and a back 
view of the bottle are presented consecutively. Each image 
was shown for 3.5 seconds. Next, a semantic scale is present-
ed on the screen with three questions (three pairs of bipo-
lar words). Participants had 15 seconds to read and verbalize 

the answer to the choice number for each question (which is 
codified in a value from 1 to 7). Finally a one second long white 
screen break is presented before starting the next cluster. The 
other clusters used other bottle orientations. The clusters and 
questions are randomly selected for each subject.

 Figure 3. Task description.

Figure 4. Average scores for semantic axes.
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RESULTS AND DATA ANALYSIS

Mean values for each semantic scale are plotted in figure 4, 
while mean values and standard deviation data are provided 
in Table 2.  Due to a lack of normality in sample data, a Wil-
coxon signed-rank test was used to compare each attribute 
in the four semantic axes. There was no significant difference 
(α= .05) in the scores for each semantic axis comparing vir-
tual and real representations, except for the pair “usual – un-
usual” in the novelty axis (Z = -2.052, p = .040). 

 

DISCUSSION AND CONCLUSIONS

This is a preliminary study with a reduced sample size in or-
der to obtain experience to conduct a future study with a 
bigger sample size. Results show that the user responses are 

very similar in both virtual and real stimuli.  Eye-tracking data 
is usually interpreted using specific graphics representation 
such as heat maps and gaze plots. Absolute duration heat 
maps are presented in figure 5. They display the accumulated 
fixation duration on different locations in the image that is 
typically related to the amount of attention paid by the ob-
server on specific locations.  

Eye tracking results show some different gaze patterns when 
using images from computer renderings or real photos. The 
main differences in figure 5 correspond to the upper label in 
the front view image. The virtual bottle shows a move visible 
text label, which is reflected in the heat map capturing more 
attention from the observer. In this case, the computer image 
perhaps excessively simplifies the representation (it does not 
simulate transparency perfectly) and gives more emphasis to 
the text label than in the real image.

Future work will try to confirm these preliminary results by in-
cluding a bigger sample. Additionally, a new experiment will 
be designed to analyze the impact of render quality in user 
perception with respect to the real object using both seman-
tic scales and eye tracking technology.
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INTRODUCTION

All material things evoke emotions—strong or subtle, positive 
or negative, conscious or unconscious—that directly affect 
the way people feel, think and behave (Damásio, 2000). Emo-
tions are a necessary part of people's lives, because people 
don't react to the physical qualities of things, but rather what 
those things mean to them (Krippendorff, 2000). The feelings 
associated with the pleasurable use of products include safe-
ty, pride, excitement and satisfaction (Jordan, 2000), attrac-
tion, fascination and inspiration (Desmet, 2009) and people 
express affection for certain products to the point of "loving 
them" (Russian and Hekkert, 2007). Recent developments in 
the design discipline focus on the importance of designing for 
wellbeing and happiness (Desmet, 2012; Desmet and Pohl-
meyer, 2013; Dorrestijn and Verbeek, 2013). 

In general, the authors refer to the emotion involved in using 
individual products, despite the fact that studies on collec-
tive use products may (and should) be enriched with answers 
that translate affective and therefore emotional reactions. 
The design of urban elements, for example, which are prod-
ucts of collective public use, does not differ from other design 
products (Creus, 1996): all kinds of products affect the emo-
tions of their users, because there are no emotionally neutral 
products (Desmet and Hekkert, 2007). For example, frus-
trating interactions with products can reveal adverse effects, 
such as insecurity, fear and even anger (Norman, 2004).

Collective and public use products are aimed at meeting the, 
often indispensible needs (e.g. street furniture) needs of a 
larger number of users, compared to individual products or 
even private collective usage. Based on this principle, the 
aim of this study is to identify how the emotion associated 
with collective public use products is being addressed in the 
field of Design and Emotion. For this, the study presents a 
literature review including articles published in international 
journals from 2007 to 2013, which corresponds to about half 
of the life cycle of Design and Emotion. The product use ap-
proach was decisive for the motivation of this research study, 
based on the following questions: what kinds of products 
have a greater emphasis on works that are being carried out 
in the field of Design and Emotion?  What are these products?

PRODUCTS OF USE 

In areas such as management and marketing, for example, 
product distinction in specific categories usually has a cen-
tral idea of classification, identifying public or consumer 
characteristics, in order to be certain of the strategies to use 
in market performance. In design, different industrial prod-
uct categories correspond to distinct requests in the project 
that require one to keep in mind the following questions (Lö-
bach , 2001, p. 41): (i) How is the product used? (ii) What is 
the meaning or value of the product for the user? (iii)  How 
many different people use the product? And (iv) Is the prod-
uct used collectively or privately? 

DESIGN AND EMOTION INTO COLLECTIVE PUBLIC USE 
PRODUCTS?

Gabriela Zubaran Pizzato, Dr., Lia Buarque de Macedo Guimarães, PhD
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ABSTRACT

This study presents a pilot literature review, including articles published in international Design 
and Ergonomics journals from 2007 to 2013. Its main goal is to identify the presence of collec-
tive use products in the current scope of Design and Emotion. The classification and analysis 
of those articles is based on two approaches: (i) classification of the use of products regarding: 
collective product / individual and consumption product/ unspecified use product (ii) emotion 
types: positive emotions / negative / positive and negative / unspecified emotion. The results 
confirm the hypothesis about the significant lack of studies focusing on emotion and directed 
at collective public use products.
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The products have direct and indirect relations with users, 
and the intensity of these relationships (Figure 1) should be 
considered in the product developing process. The further a 
user is from owning or using a product, the greater his in-
difference to it (Löbach, 2001). For this reason, public-use 
products have a higher predisposition to predation, requiring 
a greater demand for maintenance that usually comes from 
the public coffers.

A systematic literature review was conducted in the follow-
ing steps (MAGAREY, 2001): 1) problem definition, 2) search 
for articles, 3) selection and critical evaluation of articles, 4) 
data collection, 5) data analysis.

1. Problem definition: The definition of the problem, which 
constitutes the first step of the process, is the research 
into the relationship between collective public use prod-
ucts and the scope of the publications that have been 
conducted by the field of Design and Emotion, published 
in the design and ergonomics journals.

2. Articles search: The search period of publications com-
prises the last seven years (2007 to 2013), correspond-
ing to the second half of the Design and Emotion study 
field. The selection of the analysis period is based on their 
representativeness (approximately 50 of the lifetime of 
the research area) and the major upgrade of articles. As 
a search strategy, a search for articles was undertaken 
using the keywords most used in the Design and Emo-
tion literature: “design and emotion”, “emotional design”, 
“emotion in design” and “affective design”. The rationale 
for the selection of articles published in journals—rather 
than those published in Congress and Symposia publica-
tions in the form of books, theses and dissertations—is 
due to the careful evaluation that the texts are often sub-
jected to before being accepted. 

3. Article selection and critical evaluation: In the se-
quence, in the first stage, the evaluation was conducted 
using titles and subsequently summaries (abstract), re-

lating articles mapped with the guiding research objec-
tive. In certain situations, due to doubts about the sum-
mary, it was necessary to read certain articles in full, in 
order not to leave out important items for review. The 
articles chosen were those whose content matched the 
extraction criteria, and had variables associated with the 
relationship between emotions felt towards the products. 
A total of 91 articles were identified and 17 were rejected 
for not referring specifically to products (e.g. activities 
in the medical field, education, consumer shopping atti-
tudes). Most of the articles emphasized on  the relation-
ship between emotion and brands. 

4. Data collection: The 74 articles mapped resulting from 
the previous step, constitute the sample for this study 
and were organized in a spreadsheet, by year of publica-
tion.

5. Data analysis: Reading the articles gave rise to the prepa-
ration of approaches to data evaluation that were mapped 
and classified: (i) products categorized by use: consump-
tion and individual use/ public or collective use/ unspeci-
fied use and others; and (ii) types of emotions covered: 
positive/ negative/ positive and negative/ unspecified 
emotions. In terms of the use approach, consumer prod-
ucts and individual use have been grouped and distin-
guished from  products of collective and public use. The 
classification "unspecified and other" relates to studies 
that address products in general (not to mention the user 
group for which the products are intended), as well as the 
products that are not part of other product groups (e.g. 
handicrafts, private indoor environments).

RESULTS

The 74 works sampled were found in 13 international and na-
tional journals related to different areas of knowledge (Table 1).

                         

                

Figure 1. Intensity of relations between user and product usage
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-Kujala, S.; Nurkka, P. (2012). Int. Journal of Design
-Ozkaramanli, D.; Desmet, P. (2012). Int. Journal of 
Design
-Helander, M. et al. (2012). Theorical Issues in Ergo-
nomics Science
- Tonetto, L.; Costa, F. (2011). Strategic Design Re-
search Journal
-Fenko, A. et al. (2010). Applied Ergonomics
-Wellings, T. et al. (2010). Applied Ergonomics
-Karana, E.; Hekkert, P.; Kandachar, P. (2009). Ma-
terial Design
-Hekkert, P.; Desmet, P. (2009). Int. Journal of De-
sign
-Chitturi, R. (2009).Int. Journal of Design
-Demir, E. et al. (2009). Int. Journal of Design
-Jenkins, S. et al. (2009). Int. Journal of Design

-Broek, E. et al. 
(2009) Applied Er-
gonomics
-Karlsson, M. 
(2007). CoDesign

- Stones, C. (2013). Int. Jour-
nal of Design
-Reddy, S. et al.  (2012). Work
-van der Linden, J.; Brend-
lerb, C.(2012) Work
-Ho, A.; Siu, K. (2012). The 
Design Journal
-Szalma, J. (2009).
Theoretical Issues in Ergono-
mics Science
-Karana, E.; Hekkert, P.; Kan-
dachar, P. (2008).  Material 
& Design
-Pennington, N. et al.
(2007).  CoDesign
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               PRODUCTS

EMOTIONS CONSUMPTION AND INDIVIDUAL USE COLLECTIVE OTHER AND UNSPECIFIED

POSITIVE &
NEGATIVE

-Sauer, J., Sonderegger, A. (2009). Applied Ergono-
mics
-Seva, R.; Helander, M. (2009).
Int.  Journal of Industrial Ergonomics
-Rompay, T. et al. (2009). Int. Journal of Design
-Blijlevens, J. et al (2009). Int. Journal of Design
-Spence, C.; Zampini, M. (2007) CoDesign
- Porter, C.; Porter, J.; Chhibber, S. (2007). Meeting 
Diversity in Ergonomics
-Desmet, P.; Hekkert, P. (2007). Int. Journal of De-
sign

UNSPECI-
FIED

- Kim, S.; Cho, K. (2013). Int. Journal of Design
- Campenhout, L. et al. (2013). Int. Journal of De-
sign
- Lockton, D. et al. (2013). Int. Journal of Design
- Blijlevens, J. et al. (2013). Int. Journal of Design
- Forslund, K. et al. (2013). Int. Journal of Design
-Na, Y. (2009). Human Factors and Ergonomics in 
Manufacturing
-Chamorro-Koc, M. et al. (2008). Design Studies

- Wastiels, L. et al. (2013). 
Int. Journal of Design
-Camposa, L. et al. (2012). 
Work
-Karana, E.; Hekkert, P.; Kan-
dachar, P. (2010). Materials 
and Design

    Table 1. Publications with kinds of emotions and products

Classifications of articles according to the category of 
use
Among the total publications, 74 (68.9%) discuss individual 
/consumption products, mainly cars, cell phones and elec-
tronics  (Table 2), 32 (43.3%) focusing on positive and nega-
tive emotions.

Unlike the individual /consumption products, collective prod-
ucts are the minority in the revised publications; 9 assign-
ments (12.2%) approached collective public use products 
(Figure 2): 2 relating to web sites; 3, to street furniture, 1 pub-

2007 2008 2009 2010 2011 2012 2013 Total %

Publications 8 5 15 4 2 21 19 74 100

Positive 3 3 3 1 10 8 28 37,8

Negative 1 2 1 4 5,4

positive/ negative

5 1 11 2 1 8 4 32 43,3

Unspecified 1 1 1 1 6 10 13,5

consumption/individual 6 3 13 3 2 12 12 51 68,9

Collective 1 1 1 4 2 9 12,2

Others 1 1 1 1 5 5 14 18,9

Table 2. Emotions, products and publications focused on reviewed articles by year of publication

lic installation and, the other 4, relating to environments, or 
public spaces (elevator, toll roads, waiting room and library). 
Among the urban furniture, a bus shelter and gym equipment 
(Pizzato et al. 2012a and 2012b); a speedometer (Dorrestijn 
and Verbeek, 2013); an example of persuasive technology for 
wellbeing (a behavior-influencing design for wellbeing); and 
a Jazz shower (Desmet and Pohlmeyer, 2013): a public instal-
lation that plays jazz, where to really hear the music, the user 
has to stand directly underneath a showerhead-like speaker, 
which is designed to enhance the experience so that the user 
feels immersed in the music.  
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WEB SITES INTERIOR SPACES JAZZ SHOWER 

SPEEDOMETER BUS SHELTER GYMNASTIC EQUIPMENT

As the systematic literature review indicates, there are few 
works about public-use products, aimed at serving collective 
care for such products. This lack could be explained by the 
great difficulty in identifying the needs of a variety of users 
and the development of a product where relations with users 
tend not to be as intense as those involved when a product is 
for exclusive use, as pointed out by Löbach (2001). 

CONCLUSION

Since its emergence approximately fourteen years ago, the 
field of Design and Emotion has instigated research in several 
areas of knowledge, from different nationalities, relating the 
use of, or the experience with products to emotion. In order 
to assess the type of emotion related to different products 
under consideration, and primarily aiming at the treatment 
of products of collective public use, this article presents a 
review and an analysis of publications in international Design 
and Ergonomics jornals in the 2007 to 2013 period.

In order to systematize the grouping of articles, they were 
classified according to usage: a group for products of individ-
ual or consumption use, another for collective use and others 
or unspecified. The  emotion types were classified as follows: 
“positive” emotions, “negative”, “positive and negative”, and 
“unspecified” emotion. The mapping of the articles published 
reinforces the interdisciplinary field and confirms the promi-

Figure 2. Cited collective public products

nence of the Delft University of Science and Technology (fore-
runner of Design and Emotion), in publications in the field.

The research hypothesis that collective public use products 
do not usually take part in the search scope of Design and 
Emotion was confirmed. The result shows that the focus of the 
publications in Design and Ergonomics areas of knowledge is 
on the individual consumer products. In general, there is a 
clear inclination for a simultaneous approach of positive and 
negative emotions. In addition, the author shows little inter-
est in the approach to negative emotions, which often inter-
fere with the product user to the point of the user abolishing 
use and/ or developing a fear of using the product.

Hopefully, with the mapping and classification of the articles, 
this study can be considered a contribution to the develop-
ment of Design and Emotion research, mainly by the sugges-
tion of the defiant demand of work aimed at meeting the nu-
merous human and collective needs that exist in our society, 
which in terms of sustainability, should contribute to a world 
of responsible consumption. 
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EMPATHY EXPRESSION AND DEVELOPMENT 
IN INDUSTRIAL DESIGN EDUCATION
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ABSTRACT

Empathy has been recognized as a fundamental ability to generate social cohesion, to facilitate 
conflict resolution, to foster collaboration, and to inhibit aggression. In the Design field, this abil-
ity is considered essential for designers to acquire a deep understanding of the users in order 
to develop products, services, and experiences that meet their needs. As a consequence, this 
research proposal aims to understand how empathy is expressed and developed by students 
in the context of an industrial design studio, through the understanding of its methodological, 
pedagogical and curricular conditions. The lack of literature exploring this phenomenon calls 
for a theory-building methodology such as grounded theory. In order to triangulate what stu-
dents say, do, and make, this study proposes the use of semi-structured interviews applied to 
students and faculty members, participant observation of the design studio, and collection of 
students’ portfolios (i.e. artifacts created by the students in the studio). The analysis of these 
data will provide evidence of students’ expressions of empathy for the user, as well as evidence 
of the factors that might foster the development of this ability in an industrial design studio.

KEYWORDS: empathy, empathy decline, human-centered design, design studio, design 
education, grounded theory, qualitative research

INTRODUCTION AND PROBLEM DEFINITION

Empathy, the capacity to feel, recognize and understand 
other people’s emotional and mental states, is considered 
one of the most important abilities for interacting in the so-
cial world. It provides the individual with the capacity of tak-
ing another’s perspective in order to better and more deeply 
understand his/her thoughts, feelings, and circumstances, 
and to act accordingly. This ability has been directly associ-
ated with prosocial behavior—to act in a way that is benefi-
cial to other people and society as a whole—and inversely 
correlated with aggression and narcissism. It is considered a 
trait of emotional intelligence, a precursor of healthy human 
relations, and a catalyst for civic engagement. In the Design 
field, empathy is considered an essential ability for acquiring 
a deep understanding of the users and, in turn, to develop 
products, services, and experiences that meet their needs. 
Through empathy, designers can move beyond their egocen-
tric worldview and gain sensitivity towards the users, to relate 
to their experiences, and to demonstrate respect for them 
by recognizing and understanding their cognitive, emotion-
al, physical, social, and cultural conditions. Thus, empathy 
can be considered an instrument to respectfully identify and 
satisfy people’s needs through design, to solve interpersonal 

differences through mutual understanding, and, in sum, to 
improve the quality and fluidity of human relations (Baron-
Cohen & Wheelwright, 2004; Gerdes et al., 2011; Howe, 2013; 
Partnership for 21st Century Skills, 2003; Kouprie & Visser, 
2009; Dandavate et al., 1996; Carroll et al., 2010; IDEO, 2011; 
Wiggins & McTighe, 2005; Liem & Sanders, 2013).

However, there is empirical evidence that points out a de-
cline in empathy since the year 2000 among American col-
lege students. Konrath and colleagues (2011) conducted an 
analysis on 72 samples of students (N=13,737) who completed 
the Interpersonal Reactivity Index-IRI (a test frequently used 
to measure empathy) between 1979 and 2009, and found a 
significant decrease in Empathic Concern and Perspective Tak-
ing—two of the four components of the IRI—since 2000. In 
terms of percentiles, this decline means that, whereas the av-
erage student in 1979 could be located at the 50th percentile 
of the distribution of EC or PT, the average student in 2009 
could be located at the 26th percentile of EC and the 33rd per-
centile of PT, which “represents a 48% decrease in EC and a 
34% decrease in PT” (Konrath et al., 2011, p. 186).

Even though this decline in empathy cannot be generalized 
to the entire American population (since the studied sam-
ples correspond exclusively to college students), given the  
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importance of this ability, this situation calls for attention and 
intervention. In the Design field, this represents the opportu-
nity to examine at what extent empathy is effectively being fos-
tered through design education, and to explore how empathy 
emerges throughout the design process in order to identify the 
factors that foster or hinder its expression and development.

RESEARCH qUESTION

This paper synthesizes the researcher’s dissertation proposal 
to study the described phenomenon in the context of an un-
dergraduate Industrial Design studio, which aims to answer 
the following research questions:

1.  Under what conditions do students’ expressions of empa-
thy for users emerge and develop?

1.1. What attributes of the project definition can be associ-
ated with students’ expressions of empathy?

1.2. What design methods can be associated with students’ 
expressions of empathy?

1.3. What pedagogical aspects can be associated with stu-
dents’ expressions of empathy

2.  What aspects of the students’ performance evidence their 
empathy for users?

2.1. What attributes of design solutions provide evidence of 
students’ empathy for users?

2.2. Besides these attributes, how do students express 
their empathy for users? 

WHAT IS EMPATHY?

The term empathy can be defined as the “ability to recognize 
other people's personality, emotional condition, beliefs and 
desires in order to make sense of, predict and anticipate their 
behaviour” (Howe, 2013, p. 9), and as the “ability to identify 
what someone else is thinking or feeling and to respond to 
their thoughts and feelings with an appropriate emotion” (Bar-
on-Cohen, 2011, p. 16). 

These definitions comprise two components: an affective and a 
cognitive response. The former refers to the unconscious rec-
ognition of another person’s emotional states and the physical 
and emotional involuntary reactions triggered by those. The 
latter refers to the conscious process that allows the subject 
to understand and predict another person’s feelings, thoughts, 
and behaviors through a cognitive process of taking another 
person’s perspective (Goldstein & Michaels, 1985; Howe, 2013; 
Gerdes et al., 2011; Baron-Cohen & Wheelwright, 2004).

Additionally, decision-making is also considered a compo-
nent of empathy, associated with the cognitive response. In 
this context, it can be defined as a subject’s coherent reaction 
towards another person, after feeling and understanding his/
her thoughts, feelings and circumstances. This means that an  

inappropriate response triggered by another person’s emo-
tional state does not count as empathy (Baron-Cohen, 2011).

EMPATHY IN THE DESIGN FIELD

In accordance to the above definition, in the Design field, em-
pathy is said to be present when the designer approaches the 
user and is able to gain an understanding of his/her thoughts, 
feelings and circumstances. This attention paid to the user 
is consistent with the tenets of different approaches to de-
sign, such as User Centered Design, Human Centered Design, 
or Empathic Design, which aim to develop new design solu-
tions (i.e. products, services, experiences, systems) through 
a process that allows designers to acquire a cognitive and an 
affective understanding of the user, by gathering, analyzing, 
and interpreting information from his/her life. This allows the 
designer to gain insights into the user’s life, and can reveal the 
user’s need and desires in order to incorporate them into the 
design solution (Liem & Sanders, 2011; Steen, 2012; Postma et 
al., 2012; Suri, 2003; ISO, 2010; IDEO, 2011). 

Empathy can also be found in the Design Thinking model pro-
posed by the D.School (2010), where this ability is put as the 
first step of a human-centered design process, and where it 
is considered a fundamental characteristic of the designer’s 
mindset. This model invites the designer to get to know the 
users, understand what they think, feel, need, and want, and 
to focus the design activity on them (D.School, 2010; Carroll et 
al., 2010; Plattner et al., 2012; Melles, et al. 2012). 

TEACHING EMPATHY IN THE DESIGN STUDIO

Assuming that empathy is being incorporated as part of the 
skills that designers acquire throughout their higher education 
(a question that is addressed by the research study herein pro-
posed), this would probably occur in the design studio, which 
plays a central role in introducing the students to the design 
culture and in conserving and transmitting the values of the 
design profession (Crawford, 2013; Salama, 1995).

The design studio is considered the “backbone” of most design 
programs around the world (Salama, 1995) and is character-
ized by the development of design projects with a constant in-
teraction between the students and the instructor. For Brown 
& Adler (2008), this system is an example of a social learn-
ing environment, where students learn from the guidance of 
an established practitioner—who comments on and critiques 
their work—and from the feedback they receive from their fel-
low classmates (Anthony, 1991).

According to Goldman and colleagues (2012), this learning 
environment has the potential to foster empathy in students 
when the implemented design process is human-centered, 
since “they begin to move beyond egocentric views of the 
world and no longer design based on their own needs, desires, 
experiences or preferences (…) [but they] actively seek solu-
tions to problems that meet the needs of others” (Goldman et 
al., 2012, p. 16).
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THEORETICAL PERSPECTIVE

The purpose of this study to understand the expression and 
development of empathy in the specific context of design edu-
cation, and the nature of the research questions herein pre-
sented, suggest the adoption of a naturalistic paradigm. This 
paradigm conceives multiple socially-built realities, values the 
interaction between the researcher and the phenomenon as a 
source of insights, acknowledges the researcher’s values and 
theoretical positions, and praises the role of interpretation in 
the process of inquiry (Groat & Wang, 2002). 

METHODOLOGY

The scarcity of literature that explores empathy in the con-
text of design education suggests the use of a theory-building 
methodology to answer the proposed research questions. 
Consequently, this study will implement Grounded Theory, 
which is defined as a “systematic inductive, comparative, and 
interactive approach to inquiry” (Charmaz & Henwood, 2010, 
p. 241) that aims to build “middle-range theories”—applica-
ble to real-world situations—based on empirical observations 
(Oktay, 2012). 

This research strategy is characterized by using an approach 
to the studied phenomenon that is free of preconceptions, 
and an iterative process that comprises three main actions: 
Data Collection, Coding, and “Memoing”. These actions allow 
a progressive construction of theoretical ideas that evolve into 
a more structured theory (Groat & Wang, 2002).

Additionally, Grounded Theory is characterized by the study 
of phenomena in their natural contexts, the use of interpre-
tation and finding of meaning to analyze data, the focus on 
the respondent’s viewpoints, the use of multiple techniques 
to answer the research question, the holistic view of the 
context of study, the prolonged and intense contact with 
the studied phenomenon, and the role of the researcher 
as a “measurement device” (Groat & Wang, 2002; Denzin &  
Lincoln, 1998).

STUDY SITE AND PARTICIPANTS

This study will be performed in the undergraduate program 
of Industrial Design at the College of Design at North Carolina 
State University, and specifically in the fourth year studio that 
applies human-centered design methods. This scenario pro-
vides a semester-long human-centered design experience to 
up to 18 college students majoring in Industrial Design, and 
who are taught by a faculty member who guides their learning 
process through a series of projects, desk critiques, general 
critiques, and presentations. This setting was selected ac-
cording to the following considerations: 

• Design studios have the potential to foster empathy be-
cause they transmit the values of the design profession. 

• A human-centered approach also has the potential to fos-
ter empathy since it invites the student to take the user’s 
perspective.

• Design studios are long enough to allow a prolonged en-
gagement and a persistent observation of the site, which 
favors the study’s trustworthiness (Guba, 1981). 

• The participants (college students and their instructor) 
are mature and mentally developed enough to adequate-
ly respond to interviews that explore their behaviors in 
the studio. 

• As a PhD student at the College of Design at North Caro-
lina State University, the researcher has open access to this 
context. 

DATA COLLECTION, ANALYSES, 
AND INTERPRETATION

Following the proposed methodology (Grounded Theory), 
this study proposes data collection through semistructured 
interviews applied to the students and the professor, par-
ticipant observation of the studio sessions, and revision of 
student portfolios (collection of the artifacts produced in the 
studio). These techniques provide a detailed view of what 
students and the instructors say, do, and make, in coherence 
with Elizabeth Sander’s model to access people’s experienc-
es (Sanders, 2002).

In Grounded Theory, the process of data analysis (coding and 
memoing) starts early, occurs concurrently with the process of 
data collection, and is iterative. This process will start with the 
transcription of non-textual data (e.g. audio recordings), the 
coding of these transcriptions and field notes, and the produc-
tion of analytical memos that allow the researcher to under-
take an initial interpretation. Once theoretical saturation has 
been reached (when the data provides no further information) 
the emergent concepts will be classified in categories and 
more theoretical memos will be written with a more general 
and complete interpretation. These last two steps will provide 
the structure and content for the emergent theory aimed at 
answering the research questions. 

EXPECTED RESULTS

The study herein proposed aims to add to the body of knowl-
edge regarding design education and design research. By 
answering the proposed questions through the selected 
methodology, this study proposes to define some pedagogi-
cal, curricular, and methodological conditions required in an 
industrial design studio to foster the expression and develop-
ment of empathy in the students. This study sets out to identify 
some of the attributes of a design solution that can be asso-
ciated with the students’ expression of empathy. Ultimately, 
the aim of this study is to provide design educators with em-
pirically based knowledge to assess and adjust their practices  
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in order to continue fostering this fundamental and apparently 
declining ability.
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ABSTRACT

Appraisal Theory, developed in the Psychological Sciences, states that emotion is a result of 
people's appraisals regarding the effect of a situation over their well-being. The theory has 
been discussed in the current literature in its relation to design, specifically the design and 
emotion field. Through a literature review of the Theory and the methods of studying lighting 
and emotion, a methodological framework is discussed to understand the user’s’ appraisals 
of lighted environment. Thus, the aim of this paper is to present and discuss a framework to 
understand the effect of lighting in retail stores on consumer’s appraisals and, consequently, 
their emotions, to be used in research and lighting design projects. Retail environment lighting 
projects that focus on evoking or preventing certain kinds of emotional experiences might be 
understood and developed in this research tradition in order to understand if the intended ex-
perience was achieved or not.

KEYWORDS: design and emotion; emotional design; appraisal theory; lighting design; research 
methods. communication, graphic design.

INTRODUCTION

Space and architecture fill the experiential voids in the users’ 
lives and provide a collective/shared experience for them. 
The Standardized Mass Produced Economy, and consequent-
ly the Built Space have come a long way since the Industrial 
Revolution. As Klingmann (2007) states, the key focus of ar-
chitecture has shifted from ‘one size fits all’ to ‘customiza-
tion-for-all’ economy in today’s market. 

In a world where brands are ubiquitous, and users have an 
ever-evolving awareness of the brands, it is imperative for 
the companies to have a strong spatial presence, one that 
is clearly distinguishable from the established visual iden-
tity. The experience that is created through a stronger visual 
space, where the primary function is to connect with the user, 
distinguishes one brand from the other and makes it unique 
from visual identity. The corporate or retail space, an experi-
ential environment, is the most comprehensive expression of 
brand culture (Bowen, 1998). 

The brands are constantly reinventing the new marketplace 
or the shrine-like quality that retail spaces are being associ-
ated with; this shrine-like quality of brands having a direct 
connection with its users and their emotions. Many factors 

including spatial expression, sculptural quality, sounds, mer-
chandize etc. serve as stimuli that affect the emotions and ul-
timately the behavior of the users. As Baker et al (1992) point 
out, according to various studies in the field of retail envi-
ronment, various parameters including ambient conditions, 
social variables, and design factors have been studied. 

Other studies have included the addition of human variable to 
the retail environment by Turley (2000). Thus, in this paper, 
the authors discuss the use of a methodological frameworks 
to develop research and lighting design projects to evoke or 
prevent intended emotions, based on Psychological litera-
ture, specifically Appraisal Theory.

STUDY OF LIGHTING IN RETAIL ENVIRONMENT

The retail environment is a high-stimulus environment and 
one such dominant variable that is closely related to the am-
bient conditions is the lighting of the space. ‘Literature indi-
cates that lighting can influence emotions, mood and cogni-
tion as well as atmosphere and spatial impressions, although 
at times the collected findings are inconclusive’ (Custers, 
2010, pp.331-343).
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The lighting industry typically designs to achieve a desired 
effect for an interior space (Davis, 2011). Several studies are 
available to assess different parameters of lighting, and sev-
eral other parameters are available to assess the effect of 
lighting on human emotion. However, as Davis suggests, the 
depth and wealth of our research and knowledge of the im-
pact of lighting on visual task performance only underscores 
the dearth of information on the other aspects of human re-
sponse to lighting. 

The lighting literature available that is helpful in understand-
ing portions of the effect of lighting on human emotional 
response, and subsequently on environmental cognition, is 
incomplete without the discussion of studies by John Flynn 
(1973). Flynn recorded changes to subjective human impres-
sions when the lighting stimuli altered in various architectural 
settings. Flynn linked lighting changes to various impressions 
such as spaciousness, visual clarity, privacy, pleasantness, 
relaxation and complexity. These subjective impressions were 
closely related to modes in Flynn’s experiment. Flynn sug-
gested that the continuum of changes between extremes of 
these attributes – bright/dim; uniform/non-uniform; central/ 
perimeter; and warm/cool – helped the designers in creat-
ing the desired lighting environment. For example, a designer 
could use non-uniform luminance to create related subjective 
impressions of pleasantness, sociability, interest etc. Such is 
the example of separating people visually in a crowded space 
by using lighting when it is hard to do so physically—a tech-
nique often used in cocktail lounges, fine restaurants, and 
reception rooms. Flynn’s study is considered seminal to this 
day and uses a semantic differential scale to understand the 
brightness, contrast, and color aspects of lighting, as well as 
the related subjective impressions of pleasantness, public 
character, spaciousness, and relaxed nature.

Other studies investigating the effect of spatial and lighting 
conditions on human psychology have been smaller scale stud-
ies directly related to a certain architectural market sector. 
Fostervold’s (2008) study of proportion of direct and indirect 
lighting on the cognitive performance of office workers tackles 
the topic of glare and discusses its relation to stress levels 
at work. The variables assessed were subjective symptoms, 
subjective well being, and cognitive performance, which en-
abled data to be gathered on the effect of four ceiling-mount-
ed lighting schemes, which provide different combinations of 
well-being and cognitive performance related to direct and in-
direct lighting in ordinary office environments. Boyce’s (2003) 
study of office environments discussed in detail the effects of 
luminance distribution, non-task surface luminance, and con-
trol over lighting on various behavioral outcomes. In Boyce’s 
study lighting professionals prepared questionnaires and ob-
served users under the lighted environment.

Custers et al’s (2010) study of lighting in retail environments 
studies fashion retail shops, and using descriptive appraisal 
mechanisms concludes that lighting has a potential contribu-
tion to perceived ambiance but is only one of numerous ele-
ments that may play a role. Three categories of variables – shop 
interiors, lighting attributes, and perceived atmosphere were 
assessed and quantified independently by different raters. 

Other approaches to studying subjective impressions of a 
space have included the paired comparisons and semantic 
differential scaling as employed by Houser (2003) and his 
team to assess subjective responses to linear fluorescent 
direct/indirect lighting systems. In a commentary about the 
said method, Newsham (2003) from the Institute for Re-
search in Construction, Canada, expresses his concern about 
the several underlying concepts that emerge from semantic 
differential analysis.  

Veitch and Newsham’s (2008) study of task performance and 
the effect of lighting on physiology studies the parameters 
of brightness, visual attraction, and complexity at a larger 
scale. The study uses the theory of Linked Mechanisms by Da-
vid Wyon to tie the different parameters of lighting together. 
Basically, the approach that employs regression analysis de-
velops a set of links between the lighting features and the 
routes to worker performance, health, and organizational 
productivity. Wyon  (1996) describes linked mechanisms as 
elements in built environments that have an effect on behav-
ioral outcomes. For instance, luminance distribution, non-
task surface luminance, control over lighting, and other simi-
lar variables are ‘linked’ to the users’ behavioral outcomes. 
Regression analysis that examines whether the influence of 
one variable (X ) on another (Y) is partly or wholly explained 
by the influence of X on a third variable (M), and the influence 
of M on Y is the statistical method used in this study.

In the field of subjective impressions in retail lighting, a recent 
study by Schielke (2010) investigates the effect of lighting in 
corporate communication. For this study, computer visual-
izations of retail outlets with different lighting variations were 
evaluated in terms of light, spatial setting, and brand impres-
sion using the semantic differential technique, a method of 
quantifying a stimulus and subjective reactions on a scale.

In the above-mentioned literature, synthesized in Table 1, the 
study of lighting has been isolated to a market typology i.e. 
office, retail, commercial, and it has been limited within the 
parameters that have been studied.

As the reader can see in Table 1, distinct lighting attributes 
are evaluated in different lighting studies. As most lighting 
practitioners and researchers would agree, ignoring any one 
of the facets of lighting design would not constitute an ac-
curate study of the subject. John Flynn’s approach to light-
ing design is still the benchmark of understanding subjective 
impressions as it tackles the issues of brightness, contrast, 
and color – the three closely related qualities of light. An-
other quality of light that may easily change from sparkle to 
glare depending on observer’s subjective impression, thereby 
causing a physiological and psychological reaction, should be 
studied. However, the understanding of subjective impres-
sions is another study that cannot be undertaken in isolation 
without studying the inherent affect, emotions, and the ap-
praisals of these emotions. For this reason the study must 
consider brightness, contrast, color and directionality (glare) 
in the development of a framework in order to understand the 
relations between light and emotion. 

 http://de2014.uniandes.edu.co  |   October, 2014. ISBN 978-958-774-070-7.  pp. 263-270
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When referring to emotions, we usually mean all the affec-
tive phenomena that help us to understand and deal with 
life, connecting us to or pushing us away from people, things, 
events and actions (Frijda, 1986). Some examples are love, 
hate, desire, disgust, and fear. 

In the following section we focus on Appraisal Theory, one of 
the most widely adopted theories of emotion, and also the 
basis for the discussed framework.

APPLYING APPRAISAL THEORY TO DESIGNING 
WITH LIGHT

In the cognitive tradition of emotion research, appraisals 
are understood as the cause of emotions. Appraisal Theory 
states that appraisals are evaluations from people regarding 
the effect of an event or situation (including retail spaces) 
over their well-being, as potentially beneficial or harmful (Ar-
nold, 1960). In the appraisal tradition, it is understood that 
the way someone processes the information regarding an 
event causes and determines the emotion, rather than the 
event itself (Lazarus, 1991).

In terms of lighting, a wash of diffuse light in a retail space cre-
ates a more uniform light, and thus has the potential to make 
you feel comfortable and assist you in making your selection 
of merchandise. An expected emotional response could be 
your evaluation about the space making you feel softened 
and relaxed. On the other hand, a high-contrast environ-
ment with pockets of bright and dark areas, and display areas 
marked with sparkle and focal glow in a huge space crowded 
with stimuli (clothes, e.g.), could make you feel confused and 
cause difficulty in concentrating and focusing on what you are 
looking for, causing irritation or disappointment. Both exam-
ples are based on the authors’ professional experience. Thus, 
these responses are likely to change if for various consumer 
types who experience similar situations. For example, con-
sumers that enjoy the drama that lighting creates may feel 
bored and disinterested in a uniform environment.

These examples go against the mainstream idea in light-
ing studies that the events and places themselves are more 
meaningful than what people capture from and see in them. 
Every market segment, or consumption group, with their cul-
tural and psychological characteristics, tend to understand 
the environment in a different way. 

If a professional wishes to develop a lighting project that 
causes a specific and intended effect at the emotional level, 
they must pay attention to how the target responds to a vari-
ety of stimuli and to what generally causes, to these specific 
kinds of people, the intended experience. Appraisals mediate 
products and emotions, and ultimately reasons why different 
people experience different emotions when appraising the 
same product (Scherer, 1984; Hekkert and Desmet, 2007).

Appraisal Theory has been explored in its relation to design 
(Demir, Desmet and Hekkert, 2009). “Emotional Design” is a 
design field concerned with either evoking or preventing cer-
tain emotions. Lighting projects focusing on causing or avoid-
ing certain kinds of emotional experiences might be under-
stood and developed in this research tradition. 

In psychology, this research tradition based on the analysis 
of appraisals has at least two clear different approaches, 
defined as thematic and componential, named in Smith and 
Lazarus (1990) as “molar” and “molecular”. 

The thematic approach treats appraisals as summary state-
ments reflecting the general meaning of a situation to a per-
son. It is defined as an appraisal theme. Lazarus (1991) states 
that each discrete emotion, e.g. sadness or joy, is connected 
to a different overall meaning, e.g. irrevocable loss or prog-
ress towards realization of a goal, respectively.

The componential approach does not understand appraisals 
as unidirectional. It describes them as a result from distinct 
questions, each one focusing on a different aspect of the situ-
ation (Roseman, 2001; Scherer, 2001). The people’s response 
to each one of these questions composes the appraisal com-
ponents. They are described and discussed in their relation to 
lighting issues, as follows.

Study
Space attributes Lighting attributes

Related Space
Visual Attraction 

of Space
Brightness Contrast Color

Directionality 
(Glare/ Sparkle)

Flynn General X X X

Boyce Office X

Custers Retail X X X

Houser Office X X

Veitch/Newsham Office X X

Schielke Retail X X

Proposed Framework General X X X X

Table 1: Synthesis of lighting attributes studied in the current literature and the proposed framework.  Source: The Authors
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Motive Consistency
How does the space and the lighting of an environment re-
late to the consumer’s motives to visit a particular store? This 
would be the main question related to motive consistency, 
and it is related not just to the functional characteristics of 
a retail space, but also to its effect over the person’s needs, 
concerns, or goals, regarding self-expression or social sym-
bolism. Positive answers tend to be connected to positive 
emotions. For instance, when a consumer first arrives at a 
luxury retail store and sees focal glow created by focused 
lights on a mannequin wearing a cocktail dress, the consum-
er in our example is looking for self-gratification and luxury. 
In this process, the consumer might feel joy and satisfaction 
while admiring the dress and ultimately purchasing it. We 
can say that the appraisal is the consumer’s thought that the 
product is exclusive and luxurious, and it relates to the con-
sistency of the purchase motive (self-gratification). The emo-
tional effects are joy and satisfaction.

Research on this target might be used in design briefs. In order 
to create joy and satisfaction to jewelry consumers looking for 
self-gratification and luxurious experiences, the lighting de-
signer may use different lighting techniques such as the one 
described above on the most exquisite and exclusive pieces.1 

Intrinsic Pleasantness
To what extent is the lighted environment pleasant to the 
consumer? Intrinsic pleasantness is about the sensorial di-
mension and its adaptation to the situation. Pleasantness is 
usually connected to emotions like desire (positive), whilst 
unpleasantness is often related to emotions like disgust (neg-
ative). As an example, a playful color-changing LED display 
behind the showcase window for a teddy bear may make a 
child interested even more in a toy, causing fascination or 
admiration (emotional response), due to the thought that it 
is funnier and more dynamic than the others (appraisal). On 
the other hand, an excessively bright light above a restaurant 
table can be the cause of irritation and alarm (emotional re-
sponse), due to disability glare and subsequently may create 
the thought in the customer’s mind that the space is poorly 
planned (appraisal).

Considering the first example, a design brief can identify col-
orful and intermittent lights as the keys to designing a display 
that causes emotions like fascination or admiration among 
kids. These would be the parameters that a lighting design-
er would use to manipulate lighting to  achieve an intended 
emotional response in a retail environment.

Expectation Confirmation
To what extent does the space and the lighting of the envi-
ronment meet the consumer’s expectation? The appraisal is a 
confirmation or a violation of a person’s expectations, which 
ranges from unexplored aspects of the space to the conse-

quence of an action by the person when in the place. For ex-
ample, an excessively illuminated pub in diffused fluorescent 
lamps may create an environment similar to an office—an 
effect that may lead people to think they are not allowed to 
relax when drinking alcoholic beverages (appraisal). The re-
sulting emotions can be contempt towards the place, as well 
as alarm regarding their own behavior, and ultimately result 
in an environment that is not conducive to social interaction.

In order to avoid people being alarmed and too conscious 
about their own behavior, and also the contempt regarding 
a pub that does not provide the relaxing atmosphere they 
want, a lighting design brief should emphasize diffuse and 
low lighting.

Standards Conformance
How does the space and the lighting of the environment re-
late to standards the consumer is used to? The response can 
be a confirmation or a violation.  Every different condition will 
be processed and understood differently by distinct types of 
consumers. For instance, when a consumer goes to a low-end 
store to buy a new pair of shoes, if the lighting of the display 
is high-contrast, rich, and creates an ambience of luxury, the 
consumer may mistake the store to be high-end and the said 
product to be out of his buying power (appraisal), thus re-
sulting in emotions such as embarrassment and contempt. 

The reader might be thinking at the moment that this ex-
ample could be related to other appraisal components, like 
intrinsic pleasantness, and of course it is. We are highlight-
ing it as an example of standards conformance both to show 
that the same element can be related to more than one ap-
praisal component, and that the standards that people are 
used to dealing with also tend to interfere in their evaluation. 
In the mentioned example, the resulting emotion shows that 
overcoming expectations is not always desirable and this fact 
should be considered in design briefs.

Certainty Component 
How certain is the user about the timeless quality of the stim-
uli for the future? Uncertainty is usually connected to fear and 
hope, and certainty to happiness and sadness.

The immaterial characteristic of light makes this appraisal 
component indicative of a peripheral interest in lighting stud-
ies and design briefs. Since the lighting stimulation is usu-
ally limited in time to consumers, from the studied appraisal 
components, this is the one that has shown the weekly po-
tential to help understanding user’s appraisals and emotions 
to lighted environments. It is important to highlight, at this 
point, that this is expected and easily understood, since the 
appraisal components discussed here are based on experi-
ence with products (Demir, Desmet and Hekkert, 2009).

Agency
Who or what is a responsible agency for a given situation, 
according to the user’s opinion? It can be the person, or a 

1. It is important to highlight that all examples are fictional and 
refer to the authors’ experiences and retail design projects.
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parameter of the space such as lighting, or it could also be 
the situation. This is the usual question employed to repre-
sent the agency component. In lighting studies, it is natural 
to think that the most common answer will make reference 
to the environment/situation. The agency component of ap-
praisals therefore, would be the lighting itself. For example, 
an office lighted with a task lamp over the table and no pe-
ripheral lighting may give people a headache when they look 
up from their visual display terminals. The designer, on the 
other hand, when reading results from a study with this kind 
of result, should be critical enough to understand that it is 
a design problem, not a user problem. In the previous ex-
ample, the addition of peripheral lighting will not only solve 
the problem of strained eyes, but will also create the subjec-
tive impression of a larger room. The resulting emotion from 
the given situation tends to be different, facing the two men-
tioned conditions. It could be anger (not a self-directed emo-
tion), realizing that the space was poorly planned, or frus-
tration (self-directed emotion), by thinking that the resulting 
lack of concentration it is their fault..

Although on a psychological level it might be interesting to 
understand these changes, at a design level it may sound un-
interesting. All user problems are design issues and project 
challenges. That is the reason why we consider “agency” an-
other appraisal component of interest in lighting studies.

Coping Potential
Can one understand and mitigate the harmful effect of light-
ing in the particular space, if that is the case? It is about the 
user’s (perceived) ability to deal with the undesired adverse 
aspects of a situation. The intent of the lighting of the space 
should be to give a perceived control on the environment to 
the users. A lack in coping abilities can result in emotions 
like anger or dissatisfaction, whilst a trust in their own abil-
ity can lead people to feel confident and satisfied. We would 
like to ratify that every point-of-view is a world of its own, 
and that every kind of consumer/person will tend to appraise 
life situations in distinct ways, leading to different emotional 
responses to the same events:

If the same situation causes different emotional responses it 
follows that this situation was appraised differently. Thus, the 
necessity hypothesis does not allow for factors other than ap-
praisals to determine different emotional reactions toward the 
same situation (Siemer, Mauss and Gross, 2007, p.593).

This dynamic relation between reality, appraisals and emo-
tion makes us think that the relation between people and 
design is multidimensional. Although both approaches – the-
matic and componential – can be useful in emotion research, 
the thematic approach might be too general to be applied 
to lighting studies, since themes such as “the progress to-
wards the realization of a goal”, will make it difficult to de-
scribe lighting design briefs, due to the lack of specificity. 
Since the componential approach is multifaceted, although 
less holistic than describing human experience, we believe it 
is more adequate to elaborate both lighting design briefs and 
research on the topic.

RESEARCH ON APPRAISALS: METHODOLOGICAL 
FRAMEWORK

After having discussed the literature behind lighting in retail 
environments and appraisal theory, this paper now discuss-
es a general framework to be applied to lighting studies, or, 
more specifically, what is defined here as appraisals to light 
studies. In a two-part approach, this paper first discusses the 
kind of theoretical approach that is more suitable to these 
studies – thematic or componential. And then in the second 
part, a methodological approach focusing on research meth-
ods is discussed.

The “appraisals to light” approach: Theoretical basis
The discussion made on Appraisal Theory suggests that the 
componential approach might be more suitable to lighting 
studies, since it provides more useful information on how to 
develop lighting design projects focused on user’s emotions. 
The approach understands appraisals as multidirectional, 
describing them as a result from distinct questions (Rose-
man, 2001; Scherer, 2001); hence the reason why it seems 
more suitable to lighting studies. Two fictional examples, fo-
cusing on the same appraisal component and on the same 
retail space, are given to make the point clearer. Applying 
the same situation to a fashion retail store, one with a light-
ing design that aims at creating a subjective impression of a 
luxury store, the following two situations help us understand 
the approach better. 

• Situation A: A male shopper in the said retail environment 
is looking for a new suit. His motives are related to self-
gratification and social expression, and the environment 
is appraised as luxurious, exclusive and worth visiting. 
The emotional outcome is arousal and pleasantness.

• Situation B: Another male shopper in the same retail envi-
ronment is in the store for a new suit as well. However, his 
motive is more utilitarian, and his idea of luxury is more 
connected to the quality of the product rather than the 
experience itself. The environment is appraised as selfish 
and futile. The emotional outcomes are arousal and un-
pleasantness.

None of these men have the ‘right’ perception about the 
lighting, and they can represent distinct consumer groups. It 
is not for the end user to have the ‘right’ perception about 
the lighting or the subjective impression that it creates. The 
retailer should set the target and know which are the right 
lighting attributes to reinforce the perception of luxury for 
that particular target group. Emotion psychology brings the 
idea that different kinds of people can have completely dif-
ferent perceptions and emotions when facing the same sce-
narios (Arnold, 1960; Lazarus, 1991; Scherer, 1984). This is the 
case in the above examples.

Following the componential approach, as mentioned above 
(please, note that the example given is only about one of the 
seven appraisal components), during an interview in a re-
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search project the researcher needs to understand the con-
sumer’s motives when attending the store and how particular 
lighting characteristics relate to them. The information from 
the research seems to have a greater potential to be applied 
in lighting design projects, since it gives more specific con-
tent to the designer, making it easier to work on the project.

On the other hand, by following the simpler path, the the-
matic approach, the researcher would, in the data collection, 
investigate how consumers feel in that environment. The an-
swers could be vague, for example, “it looks nice”; “it is luxu-
rious, I like it”; “it is welcoming”. The question is: Would this 
information be useful? Probably not. This is the reason why 
the componential approach seems to offer more than the the-
matic approach to lighting design projects.

The “appraisals to light” approach: Methodological 
approach
From a design perspective, lighting projects should start by 
defining the brand attributes to be reinforced among people 
in retail stores. “Architecture is supposed to shape 'corpo-
rate identity', which is also expressed in company logos, 
websites and merchandise. Nothing is excluded from this 
policy. As suggested by Koojiman & Sierksma (2007),  each 
brand must have its own easily identifiable architecture with 
distinctive colours, materials and profile”. As the authors ex-
plore the relation between brand and retail architecture in 
their paper, they discuss how they instill the brand further 
into the consumer through the space and other supporting 
literature, in discussions by Pine and Gilmore (1999) and 
Koolhaas (1977).

As Brandston (2008) comments, “light, like music, fills, re-
veals and creates space.” In order to tie the impressions, a 
brand wishes to create in the user’s mind using the space, the 
space needs to be defined according to the brand and as a 
parameter, and lighting should define the space.

The designer should then define the subjective impressions 
that they wish to be created among the shoppers through the 
lighting. Assuming that as the most common practice, the 
appraisals to light approach follows the same path, and the 
second stage would be to investigate, among the target audi-
ence, which kind of lighting condition is more likely to evoke 
or prevent the intended emotions; one that is most beneficial 
for the brand and is true to the brand’s identity.

To understand how an emotional phenomenon can be evoked, 
qualitative/exploratory research seems to be the best choice, 
since it focuses on understanding certain stimuli in depth, 
rather than mapping them objectively (Malhotra & Peterson, 
2001). Thus, semi-structured interviews and focus groups, in 
which photos and videos of retail stores are used, might be 
the best choices to understand how a specific target group 
reacts to each kind of lighting scenario, and will increase un-
derstanding of how to recreate those reactions in real life. 
Participatory observation in real market situations can also 
be useful, even though this method is more demanding and 
less environmentally controlled by the researcher as it is hard 

to identify the participants’ ethnicity and gender quantita-
tively and this may affect the study.

In this process (for in-depth interviews or focus groups), an 
appraisal interview guide would help the researcher to con-
duct the data collection. The questions would be based on 
images of distinct lighting scenarios chosen to understand 
how to trigger the intended emotions. The questions would 
be focused on each one of the investigated lighting scenarios 
(pictures and videos during interviews), and would be elabo-
rated to cover the appraisal components. Questions about 
motive consistency for a brand that intends to evoke the 
emotion ‘inspiration’, could be:

1. What are your motivations when you are looking for prod-
ucts of this specific brand?

2. Look at a picture of a lighted space. How does this envi-
ronment help (or not) you find what you are looking for in 
the store?

3. How does this lighting relate (negatively or positively) to 
what you want?

4. What comes to your mind when you look at the picture?

5. How do you feel about it?

If the answers to questions 1-5 are not connected to the in-
tended emotion – inspiration in this case – the interviewer 
should ask: Does it look inspiring to you? Why? How should it 
be to look inspiring? Which one(s) of the other pictures/vid-
eos that you have seen would you say is the most inspiring?

By analyzing the content of answers for the seven appraisal 
components, the researcher/ lighting designer would have a 
broad range of information to design to evoke the emotion 
inspiration, leading to the third and last stage: experimenta-
tion.

Experiments on design usually manipulate certain variables 
(independent variables), in order to check their effect over 
other ones (dependent variables) in a quantitative way, by 
using structured questionnaires (Christensen, 1989). Com-
mon independent variables, in lighting studies, will be bright-
ness, contrast, color and directionality (glare or sparkle). The 
dependent variable(s) will be the intended brand’s emotional 
associations (in the mentioned example, inspiration).

From the second stage, the researcher/lighting designer can 
build lighting scenarios (either using digital image, 3D, or real 
retail stores), and develop experiments to test which of these 
conceptual scenarios is more adequate to evoke the brand’s 
intended emotions.

In order to evaluate the dependent variables (consumer re-
sponse), measurement scales must be used that expose the 
causality relation between dependent and independent vari-
ables. Some of the most common in this context will be five- 
to nine-point agreement scales (towards affirmative and neg-
ative sentences elaborated about the evaluated scenarios), 
and semantic differential scales (which consist in positioning 
a characteristic/word, e.g. ‘love’, at the left side of the paper, 
and, at the right side, its antonym, e.g. ‘hate’, and the respon-
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dents are then encouraged to position their opinion between 
the words). 2

From the second stage, the researcher/lighting designer can 
build lighting scenarios (either using digital image, 3D, or real 
retail stores), and develop experiments to test which of these 
conceptual scenarios is most adequate to evoke the brand’s 
intended emotions.

CONCLUSION

The main goal of the study is to introduce and discuss a meth-
odology for appraisal of lighting in a retail environment. A 
literature review of existing studies on the subjective analy-
sis of lighting revealed the need for a holistic framework for 
studying the appraisal of lighting, one that captures the four 
key dimensions of lighting – brightness, color, contrast, and 
directionality. Space and its effect on branding is a discussion 
that is incomplete without the understanding of the subjec-
tive impressions it has on the users of the space. The analysis 
of literature revealed the need for a focus area of study of 
subjective impression covering various parameters of light-
ing applicable to various architectural spatial settings.

Appraisal Theory allows emotional design applied to lighting 
to evoke or restrict a certain emotion. The lighting design of 
a space and its parameters—brightness, color, contrast, and 
directionality—may be studied according to various apprais-
al components. This project’s next steps will be to develop 
empirical studies based on this framework: defining brand 
attributes and intended emotions to be evoked in retail spac-
es (step 1), investigating how to trigger them in qualitative re-
search (step 2), and experimenting with designed insights to 
evaluate the real potential of the designed lighting projects 
to evoke particular emotions (step 3).

It is crucial to highlight that the third step – experimentation 
– is a ‘must do’ stage in lighting studies, since it is the only 
procedure that will verify if user reactions are what we intend 
them to be. Other than that, it is common in the psychologi-
cal literature that people find it difficult to report the actual 
causes of emotions, and the qualitative research proposes 
this type of investigation.
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INTRODUCTION

Designing products to satisfy consumers requires informa-
tion gathered through the human senses. Human senses can 
be seen as part of a structure, which determines the physical 
and psycho-emotional interaction the user has with an ob-
ject. The senses involve a complete set of innate and learned 
psychological responses that can be graded, and which allow 
living beings to connect with the surrounding environment 
and interpret stimuli in order to react to and survive in their 
natural environment. 

The senses allow the user to live, experiment and, as a re-
sult, evaluate their experience with both the environment 
and products. “Sensory systems allow people to perceive a 
product and assess what kind of product it is. They provide 
feedback on people’s actions. Furthermore, they tell a per-
son whether a sensation (visual, auditory, tactual, olfactory, 
or gustatory) is pleasurable or should be avoided” (Schiffer-
stein, Hekkert, 2008, p. 3). Therefore, the sensorial systems 
are the structures and processes that determine customer’s 
preferences.

Sensorial science started to be developed when the impor-
tance of understanding sensorial phenomena was recog-

nized. It links scientific and technological disciplines that are 
concerned with sensorial perceptions and their relation to 
products like food, viticulture, cosmetics, car production and 
other industrial objects such as household and office prod-
ucts (Daban, 2002). This permits the development of a new 
generation of industrial products.

Some works focused on the analysis of the product experi-
ence (Schifferstein & Hekkert, 2008) and the human emo-
tional aspect in the product design (Norman 2004); (Jordan 
2002) consider directly and indirectly the presence and rel-
evance of the human senses. They are explained based on the 
reception and processing of the information levels provided 
by the object to the user through the senses and at the same 
time with the sensorial election code elements, considered 
determinant in the present work.

Another study in the field of product design, called Kansei 
Engineering (also known as Emotion Engineering) was pro-
posed by Nagamichi (1988), who mentioned the importance 
of taking into account the desirable features of the product 
perceived by the end users through their senses. A few ex-
amples of how this methodology may be used in product de-
velopment can be found in: (Schüte, et al., 2008, Kyungmee, 
Changrim  2007, Lee, et al., 2008) .

ABSTRACT

Designing products that satisfy consumers requires information gathered through the human 
senses. This paper presents a “multisensory guideline for design”, a new tool proposed for 
emotional product design. These guidelines were based on the identification and study of hu-
man sensorial preference groups, and how they relate to the aesthetic qualities of products.  

In order to integrate this tool in the design process, we have identified different human sensori-
al groups and ten aspects or attributes associated with the characteristics and peculiarities that 
can be used to design a product. The association of ten sensorial attributes with the sensorial 
groups made possible the integration of the “multisensory guidelines for design”.

The guidelines were tested using one product (computer mouse), focusing on one sense and a 
human sensorial group, and the evaluation was carried out by presenting three different models 
and control samples to 55 different users.
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Some companies and designers have already developed re-
search that conceives of and explores several methods to 
introduce product desirable features perceived by users 
through their senses. This research seeks to identify the af-
fective preferences and the emotional perceptions of the 
user. The research conceives of methodologies based on the 
attainment of adjectival descriptions, of expert and non-ex-
pert subjects (or customers) of the tested products. 

For instance, Renault carried out experiments that include the 
tactile sensations behind the steering wheel (Crochemore & 
Nesa, 2004) and the car brake systems (Dairou et al., 2010), 
Crochemore and Nesa (2004), used “Cartography of the pref-
erences” and (Dairou et al., 2003) “flash profile” (derived of 
the Free Choice Profiling from the field of sensorial evaluation 
of food) as a preliminary study to research the feasibility of 
the car brake systems description. On the other hand, Peu-
geot basically studies seats and dashboards (Egoroff, 2005) 
using the “hierarchical sorting task”. Cosmetics (Coronel et 
al., 2003) and phones (Lorbo et al., 2003) have also been re-
evaluated by similar methodologies. 

Regarding the marketing process, sensorial marketing 
(Rieuner, 2002) was presented on sales points as part of the 
experiential marketing trend. It evokes emotions via stimula-
tion of the five senses by attributes that are complimentary 
to the product (fragrances, music, images).

Even though the sensorial approach, as a theme, has been 
partially developed, there are specific areas that can be ex-
plored. 

In this article we propose a tool named multisensory guide-
lines for design (Bedolla, 2002) for product design based on 
users’ preferences, derived from their senses. These guide-
lines are based on the human sensorial group identification 
and study, based on research related to physiology and hu-
man perception psychology and how the group relates to the 
product's aesthetic qualities meaning the different sensorial 
features of the product.

These guidelines allow the designer to:
• Meet the specific emotional and functional requirements 

of different and defined user groups.
• Know the specific sensorial attributes to apply to the 

products, satisfying the particular emotional and func-
tional requirements of different groups of users recog-
nized in the guidelines.

• Have a tool to complement the existing methods of con-
temporary design.

GUIDELINES FOR MULTISENSORY DESIGN: THE 
PRELIMINARY STUDIES

Human senses can be seen to be the structures that deter-
mine the physical and psycho-emotional interaction a user 
has with an object. Initially, the information reaches the 
sense organs (eyes, nose, ears and skin). The information is 
then delivered to the central nervous system and, eventually, 

to the brain cortex. In the latter region, the individual makes 
her first pleasurable judgment based on the quality of the in-
teraction (the use of different sensorial modalities) and its in-
tensity (the impetus of the perception) (Guirao, 1980; Berme-
jo, 1981). This then continues through the limbic system and 
is channeled through other innate preferences as well as the 
memory. These determine the affective/cognitive evaluation 
the user makes as a result of the interaction with the object.

Therefore emotion is the dynamic syncopation of different 
cognitive and biological appreciations. Sensorial perception 
can be understood as the first filter in the emotional chain, 
which will eventually be transformed into more complex feel-
ings and desires (Ortony et al., 1996).

The Human Sensorial Groups 
Based on the principle that senses allow the user to live, ex-
periment and, as a result, evaluate the products, we studied 
the human sensorial perceptual process. By analyzing the 
perceptual process we identified the existence of determining 
factors which establish the sensorial capacities, and the indi-
vidual differences in terms of preference for sensory informa-
tion and the level of stimulation in the different human groups.

According to research related to physiology and human per-
ception psychology, the different capacities, requirements, 
preferences and psycho-emotional demands of human 
groups will depend on a series of dimensions that comprise 
the person entirely (Bermejo, 1981; Buck & Buck, 1984; Plut-
chik, 1985; Rusell, Woudzia, 1986; Fernández, 1999). The first 
group of these dimensions belongs to the human’s internal 
boundary (related to the human’s organic component), and 
the second group belongs to the person’s external boundary 
(related to the environment where a person lives) (Munari, 
1995; Quarante 1992). The dimensions of the internal bound-
ary comprise the person’s personality tendency, gender, and 
age. The dimensions of the external boundary comprise the 
person’s culture, society, family, the raising environment, and 
the daily environment. 

Based on these studies the human sensorial groups were 
classified as follows:

•  Four age groups:  the elderly, adults, adolescents and 
children (Craig, 1992: Goebel, 1981; Tyler, 1975). The age 
of the person determines the stage of development of the 
sensorial system (nervous system and peripheral sense 
organs), as well as physiological and psycho emotional 
demands. The physical and emotional sensory require-
ments are common to all the age groups determined by 
elements of their physiological nature and emotional be-
ing. However, the degree of their physiological nature and 
emotional being which determines the capacities and 
sensorial requirements according to the age of the indi-
vidual will be diverse.

•  Two personality groups: introverted and extroverted. 
These are determined by innate temperament and seem to 
depend on the nervous system. Introversion and extrover-
sion require different kinds of sensorial stimulation. The 
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level demanded will depend on the degree of introversion 
or extroversion of the users. Even if all people have some 
elements of both personality groups, the individual tends 
to have more of one of them and to react according to 
these characteristics in certain situations, more than with 
other personality tendencies (Sheldon, 1970; Kretschmer, 
1970; Eysenck, 2006).

•  Two gender groups: women and men. Gender responds 
to physiological processes such as hormones and other 
organic processes. Women usually have sharper senses, 
except for sight, and develop a more sensitive nervous 
system. Biological differences can also be accentuated by 
the affections, stereotypes, and the different social roles 
determined by gender. However, these social roles are 
diversifying in response to economic and socio-cultural 
changing norms (Burg &Hulbert, 1961; Clark & Mehl, 1971; 
Baker, 1987; Hyde, 1995).

sorial features, when applied to object design, are capable of 
satisfying different user groups’ preferences.

Considering the manufactured object we identified its senso-
rial features as the key elements that define its character-
istics and uses (Manzini, 1993). Its sensorial features being 
those humans can perceive (Gimeno, 1986).

Therefore we have identified ten aspects or attributes asso-
ciated with the characteristics and peculiarities of the dif-
ferent sensorial human groups. These attributes are visual: 
form, color and graphics; tactile: form, temperature, texture, 
weight and movement; olfactory: odors; and auditory – ambi-
ent sounds and music. Each one of the attributes has a spe-
cific effect on the user, which allows human sensorial require-
ments and characteristics to be satisfied.

There are specific effects we identified studying several re-
searches to each attribute. The emotional effects of the vi-
sual attributes as the form and the decorative graphics are 
explained mainly in agreement with diverse authors (Sander 
et al., 1969; Gombrich, 2000; Arnheim, 2004). Because our 
perceptive system is based on laws or mental superstruc-
tures, it stands out that the Gestalt theory of expression that 
is based on the principle of the isomorphism, supposes that 
a relation between the physical forces of the observed object 
exists: form, size, movement, etc., also the psychic dynamics 
of the observer, so that the features of the form influence in 
many ways the conduct and mood of the observer.

Moreover, a number of papers concerning colours (Goethe, 
2006; Kandinsky, 2001; Ferrer, 1999) have progressed a theo-
ry that these stimulants produce certain physiological effects 
in individuals, due to physiological aspects. Just as the con-
stitution of the human visual perception process of colours 
— with the central participation of the nervous system — in 
the same form produces certain psychological effects  due 
to the element of nature, kingdom, body or substance that is 
always presented in indestructible association with the co-
lour . These characteristics of the colours are going to allow 
them contemporarily to have important emotional and physi-
cal benefits for a person.

In relation to tactile features, it has been shown that they 
have a positive influence on both the mental and physical 
health of the user through the skin by means of the expres-
sion of texture, temperature, the weight and other elements 
that relate in an important way to the senses, like the move-
ment, the pressure and the form through the objects, (Oña-
tivia, 1972).

Auditory features are basically transmitted through vibra-
tions. These create a physiological effect that enables the 
user to synchronize with the object, producing some physi-
ological transformations (reduction or production of anxiety, 
high or low respiratory and cardiac rates, reduction or eleva-
tion of the sanguineous tension, and the reduction of stress 
hormones, among others) (Tomatis, 1978, 1991).  Psychologi-
cally these effects are explained because the auditory infor-
mation is received from the environment in several levels of 
abstraction and meaning, which also acquires certain impli-

HUMAN GENDER

Female Male

Visual Sensorial Require-
ments

Visual Sensorial Require-
ments

Females have twice the abil-
ity of the males to recognize 
and distinguish surface 
qualities of the objects, es-
pecially the light reflection 
or gloss. This characteristic 
can be applied to products 
conceived for this human 
group considering surface 
qualities such as glowing 
colour or polished surfaces.

Males have two times less 
ability than females in rec-
ognizing and distinguishing 
surface qualities of objects, 
especially the light reflection 
or gloss. This characteristic 
can be applied to products 
conceived for this human 
group, using opaque or dull 
colours.

Tactile Sensorial Require-
ments

Tactile Sensorial Require-
ments

In general the tactile per-
ceptions of this group are 
very high. They are espe-
cially sensitive to vibration 
and tactile pressure. These 
characteristics can be ap-
plied to products made of 
smooth textures.

The tactile perceptions of 
this group are less than the 
females, especially in the 
area of vibration. These 
characteristics can be ap-
plied to products consid-
ered the most easily identi-
fiable bold textures, such as 
grainy, rough or corrugated.

Table 1. Examples of the sensorial requirements of the gender groups

Source: Bedolla (2002)

The Sensorial Attributes
The study of how human sensorial groups relate to aesthetic 
qualities, as mentioned, seeks to recognize how different sen-
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EXTROVERT TENDENCIES

General 
Sensorial 

Characteristics

Sensorial 
Features

Sensorial 
Features 
Involved

Expressed In the
Product

Tendency to seek strong 
sensorial stimuli. Strong 
nervous system, high 
threshold. They need 
more energy to appreciate  
sensorial stimuli. 

Less receptive if relaxed and 
more receptive if active or 
positively  stressed.

Seekers of sensation and 
new stimuli.

They prefer and are more 
sensitive to colors than 
shapes. 

They seek to please sight, 
smell and touch. They prefer 
complex and schematic 
figures.

In their most primitive form 
they are a good eaters and 
enjoy taking the sun; the 
more sophisticated prefer 
an atmosphere of friendship 
and art

Visual (Colors and forms), 
Scents and Textures.

Strongly characterized 
products flamboyant, 
Shifting, varied.

Greater use of  colours. 

Table 2. Sensorial features (to be included in the object) correlated to sensorial characteristics in extroverted personalities
Source: Bedolla (2002)

cations on what is happening or will happen; in this way the 
sounds are associated to determined ides, sensations, emo-
tional states, etc. (Alcalde, 1988).

Smells have a considerable influence on the emotional states, 
motivations, and health. This influence is explained mainly 
due to the process of perception of the sense of smell. Thus 
the sense of smell is strongly influenced by the limbic system 
(located in the brain) and the properties of the smells since 
there are active and  relaxing scents (Van Toller, Dodd, 1988).

Guideline Integration 
The integration of the guidelines was based, as mentioned 
earlier, on how human sensorial groups relate to the aesthet-
ic qualities of a product. These relations should henceforth 
be used as tools that allow the designer to distinguish users’ 
preferences together with aesthetic and functional features 
of the product. This should facilitate innovation in design and 
lead to the creation of sensitively designed objects. That is to 
say, it should help bring users closer to their natural prefer-
ences and needs. The following figure gives an example of the 
integrated guidelines (Figure 1) (Table 2).

Guideline Usage and Tests
The purpose of this study was to put into practice and test 
some of the guidelines. We chose the guidelines related to the 
personality tendencies (introversion and extroversion). The 
guidelines were tested using one product (computer mouse), 
focusing on one sense: the tactile. The main objective was to 
know if people who present introvert or extrovert tendencies 
of personality prefer the product (mouse) redesigned based 
on the guidelines conceived. The evaluation was carried out 
by presenting three different models and control samples to 
55 different users.

Figure 1. Sensorial attributes correlated to extroversive personalities

The Process of Sensorial Redesigning of the Mice
The mouse was chosen as the experimental object because 
it is used daily by the participants chosen to test the prod-
uct. Only one kind of sensorial attribute was taken into con-
sideration for the re-designing process: tactility (form, size, 
and texture), so as to simplify the test and because touch is 
a form of direct experience useful for product evaluation. We 
used the touch information during product evaluation, the 
hand is the principal source of input to the touch perceptual 
system, and therefore the hand was proposed as the organ of 
touch called a person’s outer brain.
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Some of the main physical and emotional sensorial require-
ments considered that belong to people who tend to possess 
a predominant extrovert personality include: the application 
of sensorial attributes for a hard, vigorously sensorial stimu-
lation, and the need of more energy to appreciate the stimu-
lation of the senses. Extroverts present a major sensibility 
and preference for visual stimulation, especially to attributes 
such as colors and complex forms.

In contrast, people that possess a predominant introverted 
personality tend to reject and dislike strong sensorial stim-
ulation. They need small quantities of energy to appreciate 
stimulation. They present major sensibility and preferences 
for tactile stimulation rather than other senses. 

In the following table (table 3) we are describing the sensorial 
attributes of touch used for each group shown in the person-
ality guidelines:

  

  

Four computer mouse were designed and labeled as A, B, C 
and D:

• Two mouse labeled as A were designed. The first one was 
designed using the guideline for extrovert personalities, 
and the second one using the guideline for introvert per-
sonalities. The goal of this study was, (already mentioned) 
to put into practice and test some of the guidelines.

The particular attributes of the mouse designed, were select-
ed from the guidelines for extroverted personalities: organic 
form, medium size, and with a slightly rugged texture (Figure 
2). Because the touch attributes were the ones to be evalu-
ated a neutral color was used.

The specific sensorial characteristics used for the mouse de-
signed with the guidelines for introvert personalities were: 
geometric and symmetric form, smooth texture and medium 

SENSORIAL ATTRIBUTES OF TOUCH USED FOR EACH GROUP SHOWN IN THE PERSONALITY GUIDELINES

Touch Attributes Used for the Extroverted Personality

Form

Shapes and asymmetric characteristics 
give rise to dynamic sensations for 
added energy to appreciate stimulation: 
organic, irregular, undefined shapes, 
decentralized elements, elongated, 
shifted.

Textures

The idea of being entertained and 
playful is expressed through textures 
made up of an infinite number of 
small, dynamic, and heterogeneous 
structures.

Weight

Lightness because it is lively, active, 
agile and dynamic. The concept is 
represented plastically by small or 
medium sized objects

Touch Attributes Used for the Introverted Personality

Form

Small, compact, refined, round, 
organic, harmonious proportions with 
rhythmic contours.

Textures

Adaptable and flexible. They must be 
smooth with homogenous surfaces 
and convey warmness (for example 
furry objects) and convey moderate 
freshness (slight ruggedness or 
granularity).

Weight

A little heavy, because that transmits 
an idea of durable goods. A large, 
thick, medium, or large sized object 
represents the concept plastically.

Table 3. Sensorial attributes of touch Used for each group showed in the personality guidelines

Figure 2. Mouse labeled A, designed with the guidelines for female gender, 
ages ranged from 18 to 45, and extroverted personalities: organic form, me-
dium size, and with a slightly rugged texture.

size. Because the touch attributes were the ones to be evalu-
ated, a neutral color was used (Figure 3).

• Mouse B was randomly modified ignoring the guidelines. 

The sensorial characteristics used were: blunt edges on the 
lower part, plain surface, and medium size. Because the 
touch attributes were going to be evaluated, a neutral color 
was used.

• Mouse C was randomly modified ignoring the guidelines. 

The sensorial characteristics used were: slight organic curves, 
with a texture that emphasizes the curves, and a small size. 
Because the touch attributes were going to be evaluated, a 
neutral color was used.

• Finally, an ordinary white mouse was labeled as D. 
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Figure 3. Mouse labeled A designed with the guidelines for female gender, 
ages ranged from 18 to 45, and introvert personalities: geometric and sym-
metric form, smooth texture and medium size. Because the touch attributes 

were the ones to be evaluated, a neutral color was used

Method
The method for eliciting the sensorial information from the 
user is known as the selection method, or the pluralist or 
relativist approach. The users interact with the object and 
describe their preferences.

Participants included a sample of 55 users, whose ages ranged 
from 18 to 45, from the Mixtec Technological University, Oax-
aca, Mexico. Participants included students, administrative 
staff, and academics from the University.

Results
In the following tables (tables 4, 5) we are describing the re-
sults of the test to know if people who present introvert or ex-
trovert tendencies of personality prefer the product (mouse) 
redesigned based on the guidelines conceived for them.

RESULTS OF THE TEST

Redesigned mouse through the introvert personality guideline

User preference reaction to the redesigned mouse
Out of the 28 users identified with introverted personalities:

18 preferred the guideline redesigned mouse A, 2 preferred the randomly modified mouse B, 
5 preferred the randomly modified mouse C, 3 preferred the ordinary mouse D

Mouse preferred by users identified with 
introverted personality

Order of importance of the qualities of the redesigned mouse that were pre-
ferred by users

Mouse A Out of  the 28 users 18 users preferred mouse A: 6 preferred it because of the 
form, 9 users preferred it because of the texture, 3 users preferred it because of 
the size

Mouse B 2 users preferred mouse B because of the texture

Mouse C 5 users identified with introvert personalities preferred mouse C: 3 preferred it 
because of the texture, 2 preferred it because of the form

Table 4. Results of the test for redesigned mouse through the introvert personality guideline

RESULTS OF THE TEST

Redesigned mouse through the extrovert personality guideline

User preference reaction to the redesigned mouse
Out of the 27 users identified with an extrovert personality:

9 preferred the guideline-redesigned mouse A, 14 preferred the randomly modified mouse B,
1 preferred the randomly modified mouse C, 3 preferred the mouse D

Mouse preferred by users identified with 
an extrovert personality

Order of importance of the qualities of the redesigned mouse that were preferred 
by users

Mouse A Out of 9 extroverts who preferred mouse A, 6 preferred it because of the form, 3 
preferred it because of the size

Mouse B Out of the 14 users identified with extrovert personality who preferred mouse B, 
13 preferred it because of the form, 1 preferred it because of the size

Mouse C The person who preferred mouse C preferred it because of the form

Mouse D 3 users preferred mouse D because of the form

Table 5. Results of the test for redesigned mouse through the extrovert personality guideline
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Methodology for the Analysis of the Results
The social network analysis (Freeman, 2004) is a powerful 
tool that enables scientists to recognize certain behaviours 
and group patterns related to different social structures. It 
studies the relationships of actors (individuals or groups) 
in many different contexts. Information can be elicited from 
both individuals (micro level) and groups (macro level). 
Moreover, the method uses a resource known as “graph theo-
ry” that runs software analysis tools named Pajek. This allows 
a mathematical analysis of the relations between individuals 
and organizations in many different fields of knowledge. It is 
a powerful 32-bit program designed for a Windows operating 
system and used for the analysis of large networks. 

Figure 4 gives the results of the test. It shows the mathemati-
cal model (network) that resulted from introducing our vari-
ables.

In figure 4 there is a net composed of 63 nodes. 55 of these 
nodes have an elliptical form. These represent the volunteers 
divided into two categories: introverted and extroverted. 
There are four triangular shapes, which represent the mice, 
and four rectangles, which represent the preferred qualities. 
The grade that each volunteer gave to each of the sensorial 
features was taken as the value that relates the user and each 
characteristic. Moreover, the relation between each volun-
teer and their preferred mouse was given the value of one.

When considering the value of these relations as a form of 
differentiation, Pajek allows us to see the rate of influence 

each feature has on the participants. As the system takes 
into account the value of every relation in order to determine 
its position, those qualities that were graded similarly can be 
seen in the central part of the net (such as the form of the 
mouse). Size, for example, can be located closer to the nodes 
that represent the volunteers that preferred mouse A than 
to those that preferred another mouse. This means that this 
second quality was preferred. Likewise, it may be observed 
that form and size are more important than texture to those 
who choose mouse B.

Discussion
For the users identified with introverted personalities it can 
be seen that the guideline-redesigned mouse was preferred 
to the other three models, therefore, for this group of users, 
the introverted personality guideline was allowed to know 
the group of touch attributes (form, size and texture), which 
are capable of leading the product preferences. The quality 
preferred for them was texture (touch attribute).

However, as was observed, the tactile evaluation changed the 
preferences of the extroverted personalities towards mouse 
B. The quality preferred was form. Upon considering the 
preference of visual stimulation among other senses for this 
group, the quality preferred by them was visual and touch at-
tributes. Thus we can infer that it is a strong influence of the 
visual sense and may be the cause of mouse B being preferred 
by extroverted users, rather than mouse A. 

Based on this result, we can suppose that for our test, that 

Figure 4. This network or mathematical model shows the preferences of 55 users concerning 4 specially designed mice (shown in nodes with the text mouse A, 
B, C or D). The users have been characterized as introverted or extroverted. In the centre the grade or level in which each sensorial attribute reflected in the 
mice generated particular preferences may be seen.
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touch attributes had enough influence to lead product pref-
erence of the introvert user group. Moreover we can confirm 
that this group of users has preference for tactile stimulation 
(among other senses) because they preferred texture, which 
is a tactile attribute.

It is considered necessary to undertake more studies to re-
evaluate and validate the relevance of touch attributes pre-
sented in the guideline for extrovert personality. We recom-
mend incorporating visual attributes in the redesign, taking 
advantage of the correspondence between sensations de-
rived from the human multisensory perception named syn-
aesthesia, since it exists, as an innate human nature, a visual 
and tactile sensation complementation or correspondence.  
The quality preferred by the introvert user group was texture. 
This preference revealed its inclination towards tactile stimu-
lation, rather than other senses. The second quality preferred 
was size, and the least preferred quality by this group was 
form.

For the extrovert user group, who preferred visual stimula-
tion, the first quality preferred by them was form, due to its 
simultaneous visual and tactile nature. This preference for 
visual stimulation among other senses reveals for them the 
quality or attribute preferred in the mouse evaluation was 
form, due to its major visual components. Second quality 
preferred was size, at least texture (touch quality). 

 CONCLUSIONS

Upon considering previous studies and the proposals of sev-
eral authors, the innovation of the “multisensory guidelines 
for design” permits to identify definite requirements, char-
acteristics, and preferences of the people, which lead us to 
make out different sensorial groups of users. Moreover, the 
multisensory guidelines for design translate these specific 
human sensorial requirements, characteristics, and prefer-
ences into concrete multisensory qualities or attributes of 
design, which can be expressed through the five senses in the 
product design for definite groups of users. 

The first test of some of the guidelines (personality tenden-
cies) presented in this paper show that the personality char-
acteristics are related to the preferences of the product de-
signed. 

Further tests are also required in order to continue and com-
plete the evaluation of the guidelines and validate them.

This research found evidence that the specific or precise 
sensorial characteristics, capacities and requirements affect 
the preference of a product. The guidelines should represent 
an instrument (a complementary projection tool) to provide 
some criteria in applying the sensorial attributes of products. 
The sensorial and aesthetic product attributes can be used in 
a logical and appropriate way to correspond to the sensorial 
necessities and characteristics of a specific user group.

This new framework improves the possibility of recognizing 

human preferences and the needs of specific groups of users. 
From the manufacturer’s point of view, the application of this 
method should enable him/her to diversify models and spe-
cialize in particular sectors of society. 
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INTRODUCTION

Ever since the publication of Henry Dreyfuss’ ‘Designing for 
people’ (1955) there has been a general consensus in the de-
sign field that it is important that products meet the needs of 
the people that buy and use them. Insights into these needs 
are therefore an essential ingredient in designing products 
with a competitive advantage. Whilst Dreyfuss just focussed 
on gathering insights into ergonomic needs of people, later 
designers and design researchers have argued that products 
and services need to be accommodated as well to needs re-
lated to emotion and pleasure (P.M.A. Desmet & Hekkert, 
2007; Jordan, 1999; Norman, 2002), and social needs (Forl-
izzi, 2008; Papanek, 1984).

To apply ‘design thinking’ in the broader field of innovation, 
Brown argued that in order to be able to innovate ‘we need 
to put human beings to the center of the story. We need to 
learn to put people first’ (Brown, 2009, p.39). Similarly, Bu-
colo et al. (2012) showed how design-led innovation is based 
on gathering ‘deep customer insights’.

The inability of consumers, customers, and users to express 
what their true needs are makes designing for people a chal-
lenging activity. How to innovate through design, and how 
to find the ‘latent needs’ of consumers, are therefore ever-

popular topics for research in the design and innovation field. 
Norman and Verganti (2014) recently argued that human-
centred or user-centred design could never lead to radical 
innovations. Contrary to this argument, Hekkert and van Dijk 
(2011) stated in their book ‘Vision in design – a guidebook for 
innovators’, that understanding people, their goals and con-
cerns, their aspirations and motives, and the world surround-
ing them, indeed supports innovation. Similarly Sanders and 
Stappers (2012) argued that it is possible to innovate in hu-
man-centred ways, in their case through generative design, 
which allows people to express their needs and values. 

In this paper we will contribute to this field of ‘human-cen-
tred innovation’ through proposing a model of levels of in-
sights into human needs for innovation. Based on previous 
studies on design expertise (Dorst, 2013) we will show how 
an analysis of the deepest level of this model — the thematic 
level — supports design innovation. Thematic analysis ques-
tions the nature of certain human experiences through in-
terrogating it from the ‘heart of our existence’ (van Manen, 
1990), and is thus an in-depth approach to analysing human 
needs for design and innovation purposes. We will illustrate 
how thematic analysis works by applying it to a design case 
related to social housing.

HOW DEEP IS DEEP? 
A FOUR-LAYER MODEL OF INSIGHTS INTO HUMAN 
NEEDS FOR DESIGN INNOVATION

Mieke van der Bijl Brouwer
Design Innovation Research Centre, University of Technology, Sydney
  mieke.vanderbijl-brouwer@uts.edu.au
Kees Dorst
Design Innovation Research Centre, University of Technology, Sydney & Department of Industrial Design, Eindhoven University 
of Technology
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ABSTRACT

It is generally acknowledged that knowledge about the people that are affected by a design 
proposal, supports successful design and innovation processes. In this paper we explore the 
question: what needs to be known about involved people to be able to innovate through de-
sign? Based on a literature analysis of human-centred design we propose a model with four 
levels of human insights: 1) the desired solutions; 2) the desired scenarios; 3) which goal drives 
this need; and 4) which human value or theme underlies these goals. We argue that radical 
innovation — which involves a reframe of the problem — can be supported by an investiga-
tion of the deepest level of this human insights framework: the thematic level. We show how 
themes are explored through a hermeneutic phenomenological exercise. This approach is illus-
trated with a design case in the context of social housing.

KEYWORDS: human values, themes, design method, frame creation, social design
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HUMAN NEEDS AND DESIGN INNOVATION

Our research question is: ‘what do designers need to know 
about people’s needs to be able to innovate through design?’ 
According to Verganti (2008) design innovation is about the 
creation of new product meaning: the emotional and symbol-
ic content of products. One of the more interesting practices 
of design that can be adopted in innovation processes for this 
purpose, is (re)framing the design problem (Dorst, 2011). In 
this paper we will focus on how insights into people’s needs 
support this framing process. 

To explore this research question we will compare two mod-
els of design based on insights into human needs. From 
the business field we consider Sinek’s ‘what to why’ model 
(2009), and from the design field we consider Hekkert and 
van Dijk’s ViP model (2011). 

Although Sinek’s immensely popular Ted talk ‘How great 
leaders inspire action’ (2009) is not directly about how cus-
tomer insights can steer innovation, it does provide a simple 
model of different ways to look at customer needs. His man-
tra is ‘people don’t buy what you do, they buy why you do it’, 
which he explains in a three-layer circular model, with ‘what’ 
on the outside, ‘how’ in the middle, and ‘why’ at the inside. To 
be successful, he argues, you need to communicate from the 
inside out. As an example of a company who did not succeed 
in communicating from the inside out he refers to TiVo. Their 
‘what’ was the product they provided: the TV set-top-box 
TiVo. The ‘how’ of this product was: pauses TV, skips com-
mercials, rewinds live TV, and memorizes your viewing habit. 
According to Sinek TiVo failed commercially because they 
did not communicate the ‘why’ of this product: ‘to have total 
control over every aspect of your life’. Although Sinek remains 
ambivalent about how to arrive at the customer’s why — in 
other words how to innovate —, he shows in a simple way 
that it is important to focus on the ‘why’ or ‘raison d’être’ of 
a product.

This corresponds to Hekkert and van Dijk’s (2011) vision that 
design and innovation include ‘a shift away from thinking 
about “what” to thinking about “why” instead. With their Vi-
sion in Design (ViP) model and related design method they 
provide sound support for designers and innovators to create 
new product meaning. The ViP model consists of a ‘product 
level’, an ‘interaction level’ and a ‘context level’, which loose-
ly corresponds respectively to Sinek’s what, how, and why 
level. The product level contains ‘the world of things’: prod-
ucts and their static characteristics such as colour, material, 
and dimensions. The interaction level is about the interac-
tion between people and the product. Hekkert and van Dijk 
particularly advise designers to look at how the interaction 
quality can be characterised. The context level is about the 
worldview of the designer and includes people’s needs and 
motives. 

The main idea of the ViP methodology is that in order to in-
novate, a designer first needs to design a set of views and 
considerations upon which the desired interaction and con-

sequently the product can be designed. This vision can be 
created by first ‘deconstructing’ existing products and trying 
to understand their reason of existence, and subsequently re-
designing this vision by analysing trends and developments 
that are changing peoples needs and motives. They illustrate 
this with an analysis of the context of ‘parenting’ for the de-
sign of a baby stroller. In the 1990s, considerations underly-
ing the design of baby strollers were that ‘people want things 
to be cheap’, ‘people want to move their kids’, and ‘people 
want ease of use’. The designer of the Bugaboo, Max Baren-
burg, saw how this context had changed with both parents 
working and having less and less time to spend with their 
kids. The new context was ‘they want the best for their kids’ 
and ‘flexibility in moving in the urban jungle’, which resulted 
in the design of Bugaboo: a stroller that creates a comfort-
able space for the child, protects the child to the upmost, and 
provides the parents with a luxurious mobility aid (Hekkert & 
van Dijk, 2011, p.136). By reframing the problem as seeing it as 
a problem of ‘efficient transportation’ to a problem of ‘want-
ing the best for the kids’ this designer managed to design a 
very successful product.

The ViP model and Sinek’s model lead us to the conclusion 
that insights into human needs can be gathered on a product 
or what level — what do people need; an interaction or how 
level — how do people want to interact with what they need; 
and a why level — why do people want to interact in that way. 
For the remainder of this paper we will focus on the why level.

To build a model of human needs insights for innovation we 
look a bit closer at the ‘context level’ of the ViP model. This 
level is the complete set of starting points — and their mu-
tual relationships — selected by the designer for a given de-
sign task (Hekkert & van Dijk, 2011, p.231). Human needs can 
be found within the ‘principles’ and ‘trends’ on this context 
level. Principles are factors that are by their unvarying nature, 
constant over longer periods of time. The term refers to im-
mutable laws or general patterns that can be found in human 
beings or nature. Trends are more dynamic factors, concern-
ing tendencies in behaviour, values, or preferences of (groups 
of) people (ibid., p.233). Trends can be based on principles, 
e.g. the trend ‘to send hundreds of text messages per week’ 
is based on the principle that ‘youngsters want to belong to a 
group’. They are both needs, but on different levels. The trend 
in this case is how the principle plays out in a certain context.  

To further refine this model we refer to the recent work of 
the second author of this paper (Dorst, 2013) on how the re-
framing of problems or ‘frame creation’ can be supported by 
an analysis of themes. Frame creation is the ability of expert 
designers to create new approaches to problems. A combi-
nation of empirical studies into expert designer’s practices, 
fundamental analysis into reasoning patterns, and different 
forms of rationality, and experimental practice, have led to 
the development of a frame creation process model (Dorst, 
2011). An in-depth explanation of this model is outside the 
scope of this paper. We focus on those parts of the model that 
connect insights into human needs to the creation of frames 
and thus support innovation. This part roughly consists of 
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three steps: In the ‘context’ and ‘field’ steps, the needs of the 
direct and more broader stakeholders in the original design 
problem are investigated. This step is about analysing what 
is important to those people and organisations. The next step 
includes the identification of the common themes that can be 
found within this context and field. This is similar to identify-
ing the ‘whys’. Then the model proposes to go even deeper 
by a thorough analysis of these themes through hermeneutic 
phenomenology (van Manen, 1990). The patterns that can be 
found in the themes through this analysis can then be used to 
create frames. 

Before explaining how such a thematic analysis works we first 
explain what is meant by ‘themes’ and how it relates to the 
ViP model. Phenomenological themes may be understood as 
the structures of experience. So when we analyse a phenom-
enon, we are trying to determine what the themes are, the 
experiential structures that make up that experience (van 
Manen, 1990, p.79). We could thus first look at (desired) ex-
periences of stakeholders on the ‘how level’ and then try to 
find the ‘structures’ that underlie these experiences on the 
‘why’ level. Themes described in phenomenology are typically 
both deeply personal and universal among humanity (Dorst, 
2013). There is a similarity between the themes described by 
van Manen and the principles in the context level described 
for the ViP model. Since both authors take the phenomenon 
‘parenting’ as an example it is possible to compare the two. 

For example, when van Manen (1990) explores the phenom-
enon ‘parenting’, he identifies themes such as ‘preparing the 
child’s world as a place to be and to become’ and ‘exercising 
parental responsibility’ (ibid., p.168). Hekkert and van Dijk 
(2011, p.146) mention as relevant principles in the future con-

text of parenting amongst others ‘the notion of being respon-
sible all of the time’, and  ‘parenthood puts strong pressure on 
the ability to regulate emotions’. These principles are clearly 
on a comparable level of human needs as themes. The themes/ 
principles can be analysed independently of the context, the 
baby stroller. The other type of context factors as described 
by Hekkert & van Dijk contrarily are context dependent needs 
and indicate how these principles play out; e.g., the trend 
‘baby strollers are more and more an expression of identity’ 
is grounded in the theme ‘identity’. Since trends and themes 
both would be part of the ‘why’ level, but have different influ-
ences on the design innovation process, we propose to split up 
the why level in a level of ‘goals’ (trends) and ‘themes’.

A model of insights into human needs for design 
innovation
Based on the above analysis we distinguish four levels when 
trying to understand human needs for innovation. These lev-
els are illustrated in Figure 1, and are shortly explained by 
means of a design case in which a student design team de-
signed a carrier bike: a bicycle with a box in the front which in 
the Netherlands is mostly used to transport children (van der 
Bijl-Brouwer & van der Voort, 2013a). Although the students 
did not use our proposed model in their design process, the 
resulting design illustrates how human needs on the different 
levels explain the design.

We refer to the top-level as the ‘solutions’ level, including 
solutions and their characteristics, be it physical product so-
lutions, services, policies etc. For the carrier bike the team 
found that parents wanted a detachable rain hood.

Figure 1: a model of insights into human needs for design & Innovation

 http://de2014.uniandes.edu.co  |   October, 2014. ISBN 978-958-774-070-7.  pp. 280-287
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The level below is the ‘scenarios’ level. It includes all needs 
that are related to how people want to interact and experi-
ence certain solutions in specific situations. Parents want-
ed the hood to be easy to set up in case of sudden weather 
changes during cycling.

The goal level describes why people want certain scenarios to 
occur in the context of the solution space. In the carrier bike 
case parents wanted to always protect their children from 
wind and rain while being seated in the box.

At the base of the model the ‘themes’ level explains what the 
origin is of certain goals. In this case the underlying phenom-
enon again is ‘parenting’. The theme that underlies the goal 
‘protecting children from wind and rain’ is grounded in the 
theme ‘protection’. This student team managed to reframe 
their design problem by further investigating parent needs. 
Parents had indicated that they enjoyed the carrier bike be-
cause they could see their children in front of them, and it was 
nice to be able to talk to them. The team furthermore found in 
literature about the emotional development of children that 
it was important for them to ‘explore the world’ around them. 
They then reframed their problem from a ‘transport and pro-
tect’ problem to a problem of ‘exploring the world together’. 
This frame can be explained through the theme of guidance 
as a parent. Guidance is part of ‘pedagogic competence’, an 
essential theme of parenting. Parents need to be able to help 
the child grow up and give shape to life (van Manen, 1990). 
Guidance means that an interaction between the guide (par-
ent) and the guided person (the child) takes place while the 
guided person interacts with the world. The interaction in the 
case of the carrier bike means that it should always be pos-
sible for the parents to talk to and see the child, in order to 
be able to point the child at interesting elements of the en-
vironment, to give feedback on the child’s observations, and 
to see the child’s reaction. The interaction of the child with 
the world means that the child should always be able to look 
around and observe the world whilst seated in the box. The 
solution the student team created was a transparent hood 

that is open on the parent’s side, so it always allows this guid-
ance to take place, even in different weather conditions (Fig-
ure 2). This example shows how the themes related to ‘par-
enting’ form the basis of a reframe of the problem.

HUMAN-CENTRED DESIGN METHODOLOGY

The above example shows how it is retrospectively possible 
to rationalize how insights into deeper levels of human needs 
can support an innovative design process. Of course post-ra-
tionalization is easier than actually going through this design 
process. Likewise it is easy to see how a good vision as pro-
posed by Hekkert and van Dijk (2011) can steer successful de-
sign, but creating this vision is not an easy task. It is a design 
skill that needs practice and experience to be developed.

We contribute to this work by providing additional tools for 
innovation through the reframing of problems in design situa-
tions of social design, which involve decision-makers that are 
often not designers themselves. In the next session we first 
give a short overview of different available methods to gather 
insights into human needs before presenting a hermeneutic 
phenomenological method to analyse the needs on the deep-
est level.

Methods for gathering insights into human needs for 
design
For every level of human needs, different methods are avail-
able to gather insights into these needs. Insights on the ‘what’ 
level are mostly gathered by market research techniques. In 
design these types of insights are mostly useful for bench 
marking purposes and not for design innovation. To get insight 
into how people experience or want to experience a certain 
solution, various techniques are available that measure dif-
ferent aspects of experiences such as: (self-) reports of ex-
periences and emotions (for example PrEmo, Desmet, 2005); 
scenario analysis (for example (van der Bijl - Brouwer & van 

Figure 2: a carrier bike to ‘explore the world together’
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der Voort, 2013b); interaction qualities (Hekkert & van Dijk, 
2011); user testing (for example, Sharp et al., 2007) etc. To 
gather insights into people’s goals one can use techniques 
such as interviews, as in persona investigation techniques 
(Pruitt & Grudin, 2003). To identify human values and mean-
ings comparable to themes one can use techniques such as 
generative tools (Sanders & Stappers, 2012), to glean them 
from users themselves, or techniques such as ViP (Hekkert & 
van Dijk, 2011), to define them as a designer. In this paper we 
don’t want to focus on how one gathers insights on the the-
matic level, but more on what is done with these insights to 
make them useful in a design innovation or reframing process.

As mentioned above, the work of the second author (Dorst, 
2013) has shown how an analysis of themes through herme-
neutic phenomenology can support reframing of a problem 
and consequently innovation. The frame creation process of 
which this thematic analysis is part has been successfully ap-
plied in numerous social design projects in the area of crime 
prevention (for example, Lulham et al., 2012). In this paper 
we will show how such a thematic analysis can be executed 
with involved decision-makers in a practical example. 

Using hermeneutic phenomenology to analyse the 
deepest level of human needs
Hermeneutic phenomenology is a method to identify and 
analyse themes (van Manen, 1990). It is a means to research 
the meaning of ‘lived experience’. The phenomenological 
orientation of this method means that it fundamentally dif-
fers from positivistic orientations towards experiences and 
emotions. Phenomenology does not allow for empirical gen-
eralizations, the production of law-like statements, or the 
establishment of functional relationships. Instead phenome-
nological research finds its point of departure in the situation, 
which for purpose of analysis, description, and interpretation 
functions as an exemplary nodal point of meanings that are 
embedded in the situation (van Manen, 1990, p.18). 

The way we have experimented with hermeneutic phenom-
enology is by applying it in workshop sessions of social design 
teams, based on previous case studies (Dorst, 2013), and in-
spired by the guidelines for thematic analysis provided by Ri-
jken (2013). First, themes are identified by searching for com-
mon patterns in analysed needs on the how and goal level 
of involved stakeholders. These needs are gathered through 
various research methods prior to the workshop (see for a 
comparable example, Tomkin & Watson, 2013). We then pro-
ceed to further analyse these themes by investigating their 
meaning and relationships. A core element of the method is 
to explore the relations by sharing personal experiences re-
lated to a theme. For example, Rijken (2013) explains how 
to investigate the theme ‘fear’ through asking people: have 
you ever experienced fear? What triggered it? What did it feel 
like? What were you thinking? What changed it? What did you 
do? Did others play a role? By having different team members 
share these experiences in an iterative process a pattern can 
emerge that shows the structure of a theme. For example, 
fear is related in a structured way to insecurity, risks, con-

fidence, uncertainty etc. Other ways to explore themes are 
consulting scientific literature and philosophy on specific 
themes; and gathering artworks that express a theme (Ri-
jken, 2013). The universality of the themes makes it possible 
to analyse them independently of customers or end-users, 
and independent of the problem context. To move from the 
themes to reframe the problem, it is useful to look at how 
the elements of the theme are dealt with in domains outside 
the problem context (Dorst, 2013). Through using metaphors, 
a frame can then be created which forms a bridge between 
problems and solutions. Different frames should then be ana-
lysed on their ‘fruitfulness’ i.e. the extent to which they open 
up the solution space. In the next section we will illustrate 
this process with a social design case study. 

A CASE STUDY OF THEMATIC ANALYSIS IN 
SOCIAL DESIGN

Slowly but surely it is becoming clear that design is an es-
sential element of dealing with complex social problems 
(Brown, 2009; Dorst, 2013). Applying human-centred innova-
tion to social problems is difficult, with solutions that do not 
just include products and services but also new policies and 
programs. The fact that social problems consist of multiple 
related and interacting stakeholders makes them complex 
to deal with (Forlizzi, 2008). Moreover, the team that takes 
decisions for social design will most likely consist of people 
who might not be used to working in a designerly way, such 
as public servants, NGO’s, and in some cases members of 
the community. Innovating for such problems is therefore an 
even more challenging activity. We will show how such social 
problems can be approached through aforementioned analy-
sis of themes, by showing its application in the redesign of a 
social housing service.

Context of the case
The case we will describe here is a workshop session with 
a group of senior public servants from different Australian 
state government departments. The workshop was organized 
as part of a training program in innovation. In different ses-
sions the public servants learned about innovation methods 
through applying each method briefly to a case related to 
problems in social housing. We offered a workshop in ‘frame 
creation’, which included a thematic analysis. Since the work-
shop was a training session, and not an actual design session, 
the group had gathered fewer insights into human needs on 
the scenario and goal level than we would generally recom-
mend. However, our own expertise and wide experience in 
working with public housing organisations provided enough 
input for the workshop to go through a thematic analysis ses-
sion. Consequently we found this case appropriate to study 
the process of thematic analysis in the context of a social de-
sign problem. The group consisted of sixteen participants who 
were subdivided into four teams. Each team went through a 
frame creation process facilitated by an expert, including the 
authors of this paper.

 http://de2014.uniandes.edu.co  |   October, 2014. ISBN 978-958-774-070-7.  pp. 280-287
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Preparation of the thematic analysis
The original brief for the problem drew on an historical fram-
ing of ‘mutual obligation’ between the provider of social 
housing and the tenants (see for example, Kinnear, 2002). 
The aim of social housing is to provide temporary housing for 
tenants until they can move on to more independent types 
of living. The obligation of tenants is to improve their own 
life circumstances through, for example, education and em-
ployment, so that they will be able to ‘move on’. Since there 
are too many tenants that do not fulfil this obligation, social 
housing is currently reaching its capacity. Mutual obligation 
is based on social contract theory, the presumption that in-
dividuals consciously decide to enter into political society, 
agreeing to sacrifice certain liberties in return for the State’s 
protection (ibid., goal level in figure 3). When we discussed 
this frame with the group there was a consensus that it did 
not help them come up with ideas on how to address the is-
sue. It did not help them in finding a ‘path to action’ (Dorst, 
2013, p.7.).

To situate this problem we first showed three short online 
movies about communities in areas where a large proportion 
of the population lives in social housing. The movies show 
how families, single parents, teenagers and volunteers try to 
better their living circumstances, particularly those of chil-
dren, and provide a glimpse of how people live in social hous-
ing. This is a simple form of research on the scenario level of 
our framework.

We then investigated which stakeholders are involved in 
the sketched problem (the context) and which stakeholders 
could potentially be involved in future solutions (the field). 
They include housing and residents (families, pensioners, 
long term, short term, people with disabilities, youth, single 
parents), NGO’s, ethnic groups, schools, churches, police, 

transport services, job network providers, vocational edu-
cational institutions, health services etc. We then looked at 
what was important to them (the goal level) to try and find 
shared themes. 

Thematic analysis
Common themes that were found in the context and field in-
cluded (across the different teams): self-determination and 
autonomy, control, belonging, trust, shelter and stability. 

Figure 3: insights into human needs for the social housing case study on the four levels for the original frame and 
one alternative frame

Figure 4: thematic analysis of control and autonomy (blue sticky notes)
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Through a hermeneutic phenomenological exercise as ex-
plained above, some of the themes were unpacked. As an ex-
ample, we summarize the analysis for ‘control’ here. 

Control and autonomy are themes that apply to all the in-
volved stakeholders. We shared personal experiences of 
when you feel (or do not feel) in control of your own decisions 
and what it feels like, and when you relinquish control to 
someone else. To be in control (autonomy) means having op-
tions available and knowing what the options are, and to be 
authorized to make the decisions. Feeling that you are in con-
trol leads to a sense of calm and self-respect. However, tak-
ing control can also mean that you need to step outside your 
comfort zone and it therefore requires confidence in one’s ca-
pacities. People are willing to give control away to someone 
they trust and when they have the freedom to choose who to 
trust, for example in the case of giving control to the pilot of 
a plane, or to a doctor when having to go into surgery. When 
you are empowered to be in control of decisions that affect 
others, it leads to a sense of being respected. Figure 4 shows 
the results of the thematic analysis as explored during the 
workshop on a flip chart. 

Reframing
The thematic analysis showed how control and autonomy are 
related to other themes such as trust, empowerment, safety 
and confidence. We then looked for metaphors that embody 
similar patterns of relationships to explore frames. Here we 
show two examples related to the theme ‘control’ that illus-
trate how the thematic analysis can change the perspective 
on the problem. 

Scaffolding: this frame uses the metaphor ‘scaffolding in ed-
ucation’ as a perspective on the problem. Scaffolding con-
sists essentially of the adult ‘controlling’ those elements of 
the task that are initially beyond the learner’s capacity, thus 
permitting him to concentrate upon and complete only those 
elements that are within his range of competence (Wood et 
al., 1976). Once a student masters a task, the scaffolding can 
be removed and the student will then be able to complete the 
task again on his own. This frame made participants realize 
that what social housing does now is to take over control by 
imposing rules (mutual obligation). They do not remove the 
scaffold, so it’s a step back. 

Reconnect/ (family) reunion (Figure 3): this frame is based on 
allowing people to give control to people they have chosen to 
trust. The frame is about bringing people together and having 
them find a common background that connects them. This 
in turn supports building a social network. The social hous-
ing organisation in this frame does not provide the assistance 
itself, but organizes events in the community that brings peo-
ple together so they can help each other. A common back-
ground could be a shared cultural history, shared interests 
(sports, crafts), or common circumstances (single parent). A 
similar frame found in another team was that of community 
sports clubs to help build a sense of community. 

Next steps
The frames of ‘reunion’ and ‘scaffolding’ are completely dif-
ferent perspectives on the problem than the original frame 
of ‘mutual obligation’. The scaffolding frame has an individual 
focus while the reunion frame has a clear communal focus. 
The frames could therefore potentially be complementary 
in providing paths to action. The next step in frame creation 
would be to further explore the fruitfulness of the frames with 
regard to creating solution directions (futures) and to inves-
tigate their feasibility (Dorst, 2013). For a complex case like 
this more research and workshop sessions would be needed 
to explore a broader variety of themes, frames, and futures. 
However, the case shows well how an analysis of the deepest 
level of human needs can support reframing the problem in a 
case of social design. 

CONCLUSION

In this paper we explored the research question: ‘what do 
designers need to know about people’s needs to be able to 
innovate through design?’ We have formulated a preliminary 
answer to this question by proposing a fledgling model of 
levels of insights into human needs for innovation. We have 
shown in a case study how an analysis of the deepest level 
of this model, the thematic level, can support design inno-
vation processes in a social design context. However, more 
case studies are needed to investigate which depth of insight 
is needed for which type of innovation, and which type of de-
sign problem and design context. This will be the focus of our 
future research.

As we mentioned in the introduction, Norman and Verganti 
(2014) argued that human-centred design could never lead to 
radical innovation. This is clearly true for traditional forms of 
human or user-centred design, which focus on iteratively de-
signing products that fit user’s needs as expressed by these 
users themselves. However, if radical innovation is about the 
creation of new meaning, exploring this level of meaning on its 
deepest human level can indeed support such radical innova-
tions. Users need not be involved directly in the design pro-
cess in order to innovate, but human needs should be at the 
centre of the design process, in order to create new meaning. 
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ABSTRACT

Colombia has been transformed into the third country with the best business environment in 
L.A.; however, investment in Research, Development and Innovation (RD&I) is only 0,2% of the 
GPD. Taking into account that 98% of the Colombian enterprises are SMEs, from which 5% 
invest only 2% of its annual budget in design, the National Industrial Design Program (MinCIT) 
saw the need to develop the Integral Design Tutoring Model.

The model makes a bet for empathy and emotional intimacy as tools to transfer the neces-
sary knowledge so that the local businessperson develops an innovation culture based on 
design thinking.

To test the model, the Integral Design Tutoring Project was developed as a pilot. This four-
months project allowed an interdisciplinary team, conducted by designers, to accompany twen-
ty SMEs. Through a process developed in three stages it was possible to prove that, through 
empathy and emotional intimacy, one can achieve knowledge transfer to business people and 
their organizations in an effective, efficient and successful way. This knowledge transfer allows 
the organization to develop human centered design processes in a systematic, independent 
and autonomous way.

KEYWORDS: Design knowledge transfer, empathy and emotional intimacy, tutoring, Contextual 
design approach and Colombian SMEs. 

INTRODUCTION

The Ministry of Commerce, Industry, and Tourism of Colom-
bia (MinCIT, for its initials in Spanish: Ministerio de Comercio, 
Industria y Turismo), through the National Design Program 
(PNDI, for its initials in Spanish: Programa Nacional de Diseño 
Industrial) promotes design as an innovation driver for SMEs 
through the development of activities, projects, workshops, 
and by providing information in this field. The PNDI-MinCIT  
works in three strategic lines: knowledge transfer about  
design, viewing, and promoting successful design cases and 
public policies about design. 

As part of the first strategic line, a novel approach named 
Integral Design Tutoring Model (MADI, for its initials in Span-
ish: Modelo de Acompañamiento en Diseño Integral) was de-
veloped. From this model a set of Integral Design Tutoring 
Projects for the world class SMEs in Colombia was proposed. 
These projects should be replicable and scalable, depending 
on regional and sectorial needs. The final objective of these 
projects is the transfer of knowledge and design thinking  
abilities to the Colombian SMEs that, according to recent stud-
ies, do not have enough instruction on the subject. 

These projects expect to generate ‘solutions spaces’ as a re-
sponse to branding problems and human centered innovation. 
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They use empathy and emotional intimacy within a tutoring 
process to transfer knowledge from the team to the enterprise 
in the most effective way possible.

This paper's central theme is the explanation of the MADI ap-
proach model, and works around concepts like empathy and 
design for social innovation as a conceptual framework. It re-
fers specifically to the pilot project (PADI+2013), developed 
during 2013, in which twenty SMEs were intervened, fourteen 
located in Bogotá and six in Cartagena. The conclusions and 
recommendations are based on this project, its application 
and projections.

REFERENCE FRAME

Context, project definition and background
Through the National Development Plan 2010-2014 ‘Prosperity 
for All’, the Colombian government defined a set of sustain-
able economic growth objectives that must be fulfilled based 
on three large pillars: innovation, policies on competitiveness 
and productivity, and stimulation of the growth and job-gen-
eration engines. 

According to this plan ‘Innovation becomes the optimum 
mechanism to guarantee long term sustainability of growth 
and competitiveness of the country’. Innovation consists in 
‘creating new ways of organizing, executing, producing, deliv-
ering, merchandising, selling, and relating clients and suppli-
ers, while achieving the generation of added value throughout 
the production chain’ (DNP, 2011, p.10).

Both to those who offer or demand design, it is clear that the 
process of innovation is closely linked to the design process and 
that both should be positioned in high levels in organizations. 
(Romero et al., 2009, p.151).

As part of the country’s innovation system, design has been 
recognized at government level in 1994 and appears in the 
MinCIT portfolio. The Ministry, through the PNDI-MinCIT, pro-
motes design in Colombian industry. The National Design Sys-
tem, defined by the Colombian Government, is coordinated 
and lead by the PNDI-MinCIT with the intention to promote de-
sign as an innovation driver for SMEs through the development 
of activities, projects, workshops, and information in this field. 
With this project, the Ministry contributes to discover scenari-
os and synergies to cooperate and work in the country’s design 
supply and demand as an ecosystem that provides spaces to 
improve the companies’ competitiveness, and to increase the 
quality level of products in the country while developing the 
design sector in the process.

According to the Colombian government, the country currently 
evidences considerable lagging compared to peers with simi-
lar characteristics in the development of science, technology, 
and innovation. The total investment in research and develop-
ment in Colombia is 0.2% of GDP, which is a very low level, 
compared to countries such as Argentina, which invests 0.5%, 
Chile 0.7%, Brazil 0.8% or South Korea 3.2% (DNP, 2011, p.10).

Design is in a similar situation. 53% of the Colombian SMEs do 
not have budget for design activities and only 2% invest more 
than 5% of its budget in this activity. ‘Resources destined to 
design and development activities in the majority of cases are 
not adequate and do not coincide with what was expressed by 
managers during the interview’ (Bohorquez et al., 2008, p.3).

According to the Design Occupational Characterization in the 
Colombian Industry study (Bohorquez et al., 2008), the inclu-
sion of design in the organization is still low and requires more 
stimuli from different vantage points.1

‘The transverse participation of design is an aspect that starts 
being acknowledged, valued and understood as a discipline 
that interacts with other components of the value chain’ 
(Romero et al., 2009, p.155). Around 70% of enterprises ex-
press concerns for innovation (Bohorquez et al., 2008, p.82), 
but do not necessarily include design. 

The above mentioned studies evidence that a central cause 
for the low insertion of design in the productive sector in the 
country is lack of knowledge or misconceptions, and partial 
knowledge of the role of design in the organization. Figure 1 
contrasts the contact level SMEs have with design and the de-
gree of elaboration they have on this knowledge. This contrast 
allows to describe the four forms in which a business owner 
can understand design intervention in the firm: 1) Not knowing 
anything about design, 2) believing design is styling, 3) consid-
ering design as a process or 4) Understanding design as inno-
vation (Mejía, 2012). This knowledge scale contrasts with the 
size of the firm and the investment in design themes, it makes 
evident that micro enterprises do not have knowledge about 
design or have partial versions of its tasks (e.g. believing the 
designer is just the product configurator).

In the country, the role of the design businesses has been 
basically consulting: ‘enterprise consulting can be seen as a 
professional service or as a method of practical consulting 
and helping […] simultaneously, it is also a method to help 
firms in he betterment of the management and business prac-
tices, as well as in the collective and individual performance’ 
(Kubr, 2002, p.4). Referring to this way of professional service 
‘some business people have perceived a lack of clarity in the 
portfolio services of the firms that offer design’, they mention 
that, ‘a supply based on very interesting terms or contents is 

1.  According to this study, the insertion should be divided into 
three: Graphic industry, in which it is evident that the participa-
tion and acknowledgement that graphic design professionals 
have on most development and design activities. In the plastic 
sector, professional design insertion is practically zero, since 
development and design are usually in the hands of engineers, 
maybe because of the high percentage of technical work re-
quired. In the textile and garment sector, where design and 
development activities are not in hands of fashion designers, 
according to the managers, these professionals do not meet the 
requirements in terms of knowledge of the productive processes 
the firms have. All this added to the well known fact that there 
is a big group of these organizations that dedicate themselves 
to the maquila services and not to develop their own products, 
which could explain why these firms do not invest in designers.
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generated, but it is presented within a confusing publicity that 
tends to create expectations and curiosity but that sometimes 
produces disappointing results’ (Romero et al., 2009, p.155).

These services do not have continuity and prevent business 
people from learning to value design ‘the message, in this 
sense, is that the service supply language must be clear and 
should leave no room for confusions’ (ibid., p.155), it must also 
guarantee that the business person sees design as a mecha-
nism to innovate.

Additionally, ‘it is perceived that the resources assigned to de-
sign are growing since their importance in the sustainability 
of organizations has been acknowledged’ (ibid., p.155); that 
is why it is very important to cultivate skills and abilities that 
guarantee knowledge in this field and allow their use by the 
firms to augment their capacity in this form of innovation.

REFERENCES AND INSTITUTIONAL FRAMEWORK

The MinCIT is the national executive ministry of the govern-
ment of Colombia concerned with promoting economic growth 
through trade, tourism, and industrial growth. The Ministry, 

through the PNDI-MinCIT, works in three strategic lines:2 Knowl-
edge Transfer about Design, Viewing and Promoting Successful 
Design Cases, and Public Policies and Strategic Plans.

This paper’s central theme is the explanation of the Integral 
Design Tutoring Model MADI, and the Integral Design Tutor-
ing Project (PADI+2013), developed during 2013 as part of the 
first strategic line posited previously — knowledge transfer 
about design.

This type of project has only one reference in the country, the 
ACUNAR project (Design transference program to productive 
communities for innovation and competitiveness), developed 
by the extension center of the Arts Faculty at National Univer-
sity of Colombia. This program’s objective was to transfer de-
sign to productive communities from the product dimension. 
To do that, a participative design methodology was used (re-
search, action, and participation), in this way, all organization 
areas were touched. The objective was to strengthen produc-
tive communities to make them more competitive, vis-a-vis 
the current market dynamics. The ACUNAR portfolio was con-

2.  The PNDI-MinCIT works in three strategic lines:1. KNOWLEDGE 
TRANSFER ABOUT DESIGN. This strategic line aims to transfer 
knowledge about design to SMEs.

Figure 1. Knowledge scales in design for the Colombian SME

Source: National Design Program (PNDI-MinCIT), http://www.mipymes.gov.co/publicaciones.php?id=935
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stituted by the following services: Strengthening of productive 
networks, product development, and improvement, packing 
development and improvement, and work area improvement. 
The knowledge transference model was based on workshops 
on diverse themes (ACUNAR program, 2011).

The closest international referent to ACUNAR is the ADÑ Proj-
ect, Spanish good practices; it is a knowledge transfer and di-
rect intervention program in the area of design and innovation 
as tools to the creation of value, the improvement of competi-
tiveness, and the SMEs' sustained economic growth.

Project approach
MADI is posited as a model to develop multiple types of action; 
some of them can be Integral Design Tutoring Models. These 
projects tutor Colombian SMEs of the world class sectors and 
posit contextualized solution spaces for branding problems 
and human centered innovation where, through empathy and 
emotional intimacy, an interdisciplinary team (the authors of 
the paper were part of this team), lead by designers, transfer 
knowledge and abilities in ‘design thinking’, necessary to the 
autonomous development of integral design projects, form a 
contextualized perspective for diverse problem levels for each 
SME; all adapted to the Colombian context.

 1.1. DESIGN AND INNOVATION WORKSHOPS FOR BUSINESS COM-
PETITIVENESS (TD&IxCE). These workshops aim to develop diverse 
topics about design for the Colombian SMEs with the intention to 
motivate them to use it as a key approach and tool, inviting them 
to buy design and, finally, to do design made in Colombia.

 1.2. MANUAL OF DESIGN AND INNOVATION IN THE DEVELOP-
MENT OF SMEs. This manual based its content on the key con-
cept that defines design as a particular way to create innovation, 
and it enables a bridge to be built between users, thoughts on 
their needs, and the company creating business opportunities 
linked to the enterprise potentialities in order to grow in a sus-
tainable way within the knowledge economy.

 1.3. INTEGRAL DESIGN TUTORING PROJECT PADI+2013. The proj-
ect was made to help 20 Colombian SMEs and four governmen-
tal projects in the New Product Development — NPD process to 
create a ‘culture of design’ in order to decrease the existing gap 
between professional designers and SMEs.

 2. VIEWING AND PROMOTING SUCCESSFUL DESIGN CASES. This 
strategic line tries to build a set of case-studies about design 
related to the SMEs in the country.

 2.1. DOCUMENTARY SERIES: Design case studies in Colombian 
SMEs. Success through design. This documentary promotes 
design as a crucial element in innovation, publicizing, and rec-
ognizing the professional role of design in Colombian industry 
with the presentation of design cases where design is key for the 
competitiveness of the company.

 2.2. SAMPLE’S DESIGN IN COLOMBIA (application). The Sample’s 
design is a digital publication that shows successful design 
cases, including product, graphic, digital, interior, and fashion 
design, in order to illustrate New Product Development NPD 
processes in the Colombian SMEs. The main goal is to visualize 
the final results of design in the national industry.

 3. PUBLIC POLICIES AND STRATEGIC PLAN. The last but not least 
strategic line is responsible for planning and programming all 
strategic actions regarding the PNDI-MinCIT until a public policy 
is developed.

Integral Design Tutoring Model Definition (MADI)
MADI’s general approach is made from a philosophic perspec-
tive that has three fundamental axes: Epistemological, from 
which the model is understood as a conceptual system that 
can be applied to a specific context; praxeological, from the 
integration of a series of methodologies close to design think-
ing and close to empathic tutoring; and phenomenological, 
how processes and results can be reached in the applied de-
velopment of MADI to specific projects. 

This way of tackling the model constitutes a bid to under-
stand knowledge as a cyclic and iterative flow that, through 
empathic accompaniment, gets transferred during the project 
and where, thanks to the emotional intimacy3 generated dur-
ing the process, creates knowledge for enterprises, designers 
and institutions. 

To posit an intervention model, the work team developed a 
conceptual framework aligned with the chosen perspective to 
allow the selection of actors, the method, and the process. 
The first concept in this framework is ‘user centered design’, 
defined by the PNDI-MinCIT, as the differentiating element of 
design facing other innovation disciplines. This value allows 
the business person to understand users as human beings with 
needs, expectations, and hopes; this is very useful for Colom-
bian SMEs that historically have not visualized their consumers 
in any way. For the project, users are conceived as the origin 
and destination of products, services, and organizations’ ex-
periences. 

It is understood that the concept ‘branding problem integral 
solution’ is not a corporate image problem (logo, logo symbol, 
etc.), but a development of a narrative axis capable of align-
ing the strategic, tactic, and operational axes of an organiza-
tion acting as an integrating nucleus and helping construct a 
branding experience.

Within the model, there are three actors (National Design Sys-
tem, 2009), an interdisciplinary team, lead by designers, re-
sponsible for the planning and rendering of the project, the 
tutoring, both to enterprises and institutions, and to develop 
the conceptual framework, and determine the perspective for 
the construction and execution of the knowledge transfer. The 
team works from the premise that the implementation of de-
sign thinking can produce in enterprises a better understand-
ing of the users and, thus, a development of their abilities for 
competitiveness and innovation.

It is understood that it is necessary for the presence of govern-
ment and non-government institutions to support and man-
age the logistics of the project, facilitating the management 
of resources, selecting the SMEs and working as a platform for 
project development. Besides, there is a tutoring process in 
logistics and financing themes.

3.  The PADI work team understands the concept of emotional inti-
macy as how they established empathic relationships with the 
SMEs. By using specific tools they promote business person’s 
awareness of the problem situation and understanding their en-
terprises within a context that was centered in its users.



292 DESIGN & EMOTION 2014  |  SOCIAL INNOVATION  |  COLOMBIA

The central actors of MADI are enterprises and users that, ac-
cording to the model, can be of any kind, size, and productive 
sector, including social or community based organizations. 
These organizations will be tutored within a conceptual frame-
work (user centered design process and branding integral 
solution) from where they will receive knowledge transfer on 
design thinking. 

MADI establishes a set of phases, inside a methodology, equiv-
alent to any other enterprise design process like IDEO or Smart 
Design, which focuses on the importance of design thinking for 
the formulation of contextualized solutions.

The design process allows obtaining, analyzing, decanting, 
and prototyping the required information for the development 
of a design project.

These stages depend on the approach perspective with the ac-
tors; they should be tutored with specific tools that facilitate 
actions while advancing the project. 

As final products to be delivered by any project based on MADI, 
and under the premise that it is a tutoring model and not a 
traditional consulting process, there is the need to help the 
business person construct a Contextualized Solutions Space 
— CSS — instead of finding a specific solution for the product, 

the image, or the business. The CSS offers a set of conceptual 
answers intertwined within a scenario that allows the organi-
zation to make the decisions from within instead of the typical 
process with external consulting.

This CSS is posited from two different perspectives: a tool use 
and methodological perspective, and a knowledge transfer 
and its pedagogical components perspective. 

Based on design thinking, from the methodological perspec-
tive, it is sought that the businessperson understands design as 
a systematized process supported by a set of tools that could 
help in the solutions of diverse problems, beyond being just a 
product configurator. This paradigm change is achieved when 
the CSSs are constructed based on human-centered context 
analysis, to develop efficient solutions aligned with the three 
axes: strategic, at the level of the business model; tactic, at the 
level of portfolio; and processes and operative, at the level of 
product, service, and brand identity or consumer experience.

Knowledge transfer, through the use of different tools, allows 
the construction of abilities based on design thinking that fa-
cilitates the understanding of problems and their solutions. 
This process, as a pedagogical bet, intends for the business-
person to be able to grow autonomously when the project  
is completed.

Figure 2. MADI’s General scheme.
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PRESENTATION OF THE INTEGRAL DESIGN 
TUTORING PROJECT PADI+2013

General presentation of the pilot PADI+2013 and 
used methodologies 
Taking into account the definition of the model and the inten-
tion to prove and corroborate that, through the use on em-
pathy and emotional intimacy, one can obtain better results 
in the design intervention; the PNDI-MinCIT saw the need to 
formulate a pilot tutoring project for some Colombian SMEs. 
To develop this project, and to align it will two national pro-
grams (Productive Transformation Program and Innpulsa 
Colombia), the PNDI-MinCIT was supported by a national op-
erating institution (Confecámaras), and two regional institu-
tions (Bogotá Chamber of Commerce and Cartagena Chamber 
of Commerce). This pilot was named Integral Design Tutoring 
Project PADI+2013.

PADI+2013 had an intensive duration of sixteen weeks when an 
interdisciplinary team, lead by designers, worked with twenty 
SMEs (eight micro, eight small and four middle sized), and four 
institutional projects (three national and one district-level). 
From these, fourteen SMEs were located in Bogotá and six  
in Cartagena.

In general terms, PADI+2013 was developed in three stages: 
understanding, conceptualizing and delivering. In each of 
these stages, specific methodologies were used to know fast 
and in depth the organizations functioning, their interaction 
with their users, and the context and business scenario in 
which they operate. 

In this sense, the first thing to be analyzed was the SME; the 
diagnostic tools (as part of the understanding stage) allowed 

to empathize with the organization and its members. The eth-
nographic tools helped understanding users and their interac-
tion with the organization.

It is important to note that the general objective was to con-
struct solution spaces and not direct solutions; so, it was nec-
essary to analyze the present scenario (current context), and 
also to project a future scenario to open the vision of the orga-
nizations to innovative and lasting solutions.

Finally, in the last phase, each organization was given a set 
of improvements in the form of a business model, new or im-
proved portfolios, and service or concept design for new prod-
ucts and spaces. It is understood that in each one of these 
phases, the team developed, on the side, a double way to ex-
ercise knowledge transfer. 

Development of the PADI+2013 pilot

In the first phase, understanding, thanks to a set of diverse 
design tools, it was possible to foster an integral characteriza-
tion of the enterprise, its current situation and its competitive 
conditions. An integral part of this phase was the analysis of 
the products and services, the processes and portfolio, and 
the branding strategies; its users and their interaction with the 
products and/or services through ethnographic exercises of 
observation so that, as a whole, the enterprise and its users 
were understood in the same context.

The tools are designed and distributed along the project so 
that they complement one another; thus traceability can be 
guaranteed and a deeper analysis is achieved. The tools are 
explained according to the emotional intimacy goal and are 
classified based on the type of tool and the phase where tools 
were used.

Figure 3. PADI+2013 work sheet.

Source: http://www.mipymes.gov.co/publicaciones.php?id=935
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UNDERSTANDING CONCEPTUALIZING DELIVERING PHASE / KEY WORDS REGARDING EMOTIONAL INTIMACY 
TO THE BUSINESS PERSON

Strategic PES To feel the organization as a living being surrounded by 
other beings living together in a particular context.

Customer  
Journey Map

To sensitize in relation with his users and to empathize 
with them, visualizing their aspirations, hopes and wishes.

Diagnostic Diagram To confront the reality of his organization as a model.

Branding Workshop To define, clarify or reconstruct the identity of his organiza-
tion. To embody the notion of their users.

Future Scenario To envision their future as stimuli for disruptive thinking.

Action Plan To motivate to work with concrete actions.

Strategy and Brand To gain long-term perspective.

Portfolio and Process To translate the strategic perspective.

Operative To concretize an action. 

    

Strategic PES

Type of tool: Diagnostic tool

Phase: (1) Understanding

Authors: Totally developed by the work team

Goal: The strategic PES (product, experience and service) 
(Figure 4) is a tool that allows fast diagnoses of the current 
situation of the company, understood as a fish that inhabits a 
specific context.

Description: The fish head defines the strategic direction of 
the SME, the tail functions as a steering wheel that directs the 
enterprise to a market of segmented users; in the belly one 
can find the product and service portfolio, and in the back the 
installed capacity. The tool allows the businessperson to feel 
his organization as a living being that has the same cycle any 
other business has. Additionally, a holistic experience that evi-
dences the synergic condition of the systems that make orga-
nizations is created. Finally, this perception allows to evidence 
that the enterprise is surrounded by peers, that is to say, by 
other beings living together in a particular context.

Figure 4. Strategic PES (product, experience, and services) tools. The text on the background is intentionally blurred due to a non-disclosure agreement 
with the SMEs.

Source: Arenas, J.P. and Mejia, J.R. (2011) and work team PADI+2013 (2013).
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Customer journey map

Type of tool: Ethnography and observation

Phase: (1) Understanding

Authors: Different authors

Goal: Through the Customer Journey4 — CJ —, the PADI+2013 
team analyzed, in some cases, the users’ interaction with the 
product and its use and, in others, the users’ interaction with 
the service, so as to understand the consumption experience 
in each case. This allowed the businessperson to sensitize 
her or himself in relation with his users and to empathize with 
them, visualizing their aspirations, hopes, and wishes.

Description: An important part of the work was the approach 
and understanding of the user; it allowed the team to identify 
the gap between the image and the identity of the brand.5 The 
CJ was defined as a graphic description of a user’s normal day. 
They were used to understand the way in which the interac-
tion between the user and the product or service of the brand 
under study is established. 

4. The customer journey map is an oriented graph that describes 
the journey of a user by representing the different touch-points 
that characterize his interaction with the service (http://www.
servicedesigntools.org/tools/8).

Diagnostic diagram
Type of tool: Diagnostic tool

Phase: (1) Understanding

Authors: Developed by the work team based on different  
authors

Goal: This diagnosis works like an image that helps the busi-
nessperson to confront the reality of his organization as a 
model that, from the aspirational perspective, stimulates him 
to carry out the necessary improvements. 

Description: When this phase is over, the team has a clear im-
age of the problems and strategic opportunities of the firm, 
represented in a diagnostic diagram (Figure 6), that balances 
in the three analysis axes (strategic, tactic, and operative) the 
current situation of the productive organization. The bigger the 
triangle, the greater development of the productive organiza-
tion in that specific axis. After understanding and uncovering 
the strategic opportunities of the company through the map-
ping and characterization, the work team starts the second 
phase, conceptualization, through the development of brand-
ing workshops and Future Scenarios — FS — construction. 

Figure 5. Customer Journey applied to one of the SME from PADI+2013. The text on the background is intentionally blurred due to a non-disclosure agreement 
with the SMEs.

Source: PADI+2013 work team.

5. For PADI+2013 the brand image is understood as the perception 
users have of the products or the enterprise, contrasted with the 
brand identity that is the basic enterprise promise and its future 
objectives as an organization. (De Chernatony, Dall’Olmo, 1998).
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Branding workshops
Type of tool: Envisioning tool

Phase: (2) Conceptualizing 

Authors: Developed by the work team based on different  
authors

Goal: In these workshops the businessperson can define, clar-
ify, or reconstruct the identity of her organization, including its 
products or services.

Description: Co-creative work sessions, known as ‘branding 
workshops’ were developed. The methodology is based on the 
rhetoric figure of the personification and consists in the cre-
ation of a set of ‘personas’,6 starting by the organization, its 
brand, going to some internal personnel, (salespeople, man-
agers, etc.) and other external personnel (providers, clients, 
etc.), and even consumption services and experiences. The 
participation of some enterprise members is crucial, since the 
most varied the profiles are, the richer the values that can be 
defined, detected, or analyzed from each one of the created 
characters. These values are obtained with the help of ques-
tions the team posits. The questions help discover the voids 
(within the organization) and the inconsistencies (the align-
ment to create brand fidelity); they also help to discover the 

6. The personas are archetypes built after an exhaustive observa-
tion of the potential users. Each persona is based on a fictional 
character whose profile gathers up the features of an existing 
social group. In this way the personas assume the attributes of 
the groups they represent: from their social and demographic 
characteristics, to their own needs, desires, habits, and cultural 
backgrounds (http://www.servicedesigntools.org/tools/40).

findings (intervention opportunities). From these ideas, cap-
tured in creative sessions, it was possible to generate a stra-
tegic concept, so that, as a guiding thread, the strategy, the 
brand, and the services of the company can be developed. 

Future scenarios workshops
Type of tool: Envisioning tool

Phase: (2) Conceptualizing 

Authors: Developed by the work team based on different  
authors

Goal: The FS are a tool that allows, in principle, to identify a 
set of trends (Figure 8, number 1), that, used as reference, can 
locate the enterprise in its current strategic position (Figure 8, 
number 2), to define the future desired position for the organi-
zation by the year 2035. 

Description: This analysis is framed in a Future Macro Sce-
nario designed as ‘Colombia 2035’, where one articulates 
the DPEST factors (demographic, political, economic, en-
vironmental, and technological). From the blueprint of the 
national programs mentioned previously, the work was de-
veloped with world-class sector organizations,7 developing 
future scenarios specific for the fashion and beauty, innova-

7. These are sectors that have a high demand in the global econ-
omy and where Colombia has the chance to grow ten times in 
each sector in the short run. Eight sectors were defined to lead 
the strengthening in two areas. The first is called more and bet-
ter of the good (bad English, what are you trying to say?), under 
world-class standards. The second is called new and emergent 
(World class).

Figure 6: Diagnostic diagram for one SME from PADI+2013.

Source: PADI+2013 work team.
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tion and health, and wellbeing sectors. These scenarios act 
as stimuli for disruptive thinking and help widen the action 
domains the enterprise has.

Action plan
Type of tool: Planning tool

Phase: (2) Conceptualizing 

Authors: Developed by the work team based on different  
authors

Goal: This plan allows actualizing the work the team wants to 
perform in favor of the organization, motivating the business-
person to work with concrete actions.

Description: From the diagnostic diagram, the way the enter-
prise can be supported is analyzed by PADI+2013 in each of the 
axes through products that, from the design perspective, can 
support the strategic development of the enterprise. 

The team finally concentrates on the development of phase 
three, delivering, where products, services, and corporate 
identities are developed, structured in portfolios and support-
ed by strategies. To define the project approach, MADI pro-
poses to focus on the work in three axes that enable the final 
performance to be determined.

Strategic axis, strategy and brand.

Type of tool: Strategic management and entrepreneurial tool

Phase: (3) Delivering

Figure 8: Future Scenario for one of the SME from PADI+2013. The text on the background is intentionally blurred due to a non-disclosure agreement with 
the SMEs.
Source: PADI+2013 work team.

Authors: Osterwalder, A., and Pigneur, Y. (2010)

Goal: Enables the description, design, challenge, invention, 
and pivoting of the business model (Osterwalder and Pigneur, 
2010)

Description: It is understood that organizations have a future 
vision in the strategy, as the set of directions given by the board 
of directors and included in its mission, vision, and corporate 
values. For PADI+2013 this axis includes a new or renewed 
promise of value defined through a business model canvas or 
a business road map (strategic PES and strategic time line).

Tactic axis, portfolio and processes. 

Type of tool: Strategic management and entrepreneurial tool

Phase: (3) Delivering

Authors: Developed by the work team based on different  
authors

Goal: It is known that strategy must translate in the operative, 
through a transition space called tactic axis.

Description: For PADI+2013, will include a portfolio of prod-
ucts or services (new or improved) or a system mapping that, 
for the organization, describes schematically how business 
opportunities discovered in previous phases are to be handled.

Operative axis.

Type of tool: Strategic management and entrepreneurial tool

Phase: (3) Delivering
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Figure 9. Diagnosis and action plan for a SME from PADI+2013.

Source: PADI+2013 work team.

Authors: Developed by the work team based on different  
authors

Goal: To deliver a comprehensive set of tangible results of  
the project

Description: To finish the integral branding solution, the op-
erative axis is considered. It includes product, space, commu-
nication, or service, where operations are understood as the 
way in which previously developed strategies and tactics are 
implemented. The PADI+2013 is capable of delivering technical 
cards (product, space, or communication), or a service blue-
print identifying the most important touch points so that the 
design team can define which should be developed in detail.

Results PADI+2013
The development of the PADI+2013 results were essential to 
validate the MADI proposal in which, through the use of em-
pathy and emotional intimacy, better results in design knowl-
edge transfer processes for Colombian SME can be obtained. 
In function of the objective as the application of MADI and in 
two levels, as a knowledge transfer exercise and as a project 
with a social impact, this project achieved:

Through empathy and emotional intimacy, the work team 
achieved, in an effective, efficient and successful way, a knowl-
edge transfer process to business people and their organiza-
tions to strengthen the acquisition of design thinking knowledge 
in the business environment and to better understand their own 
enterprises and their dynamics, making evident their strengths 

and weaknesses. Since the team was formed by different de-
sign specialties, it was capable of developing projects with di-
verse levels of complexity for enterprises in different sectors, 
sizes, and with different design knowledge levels. This allowed 
constructing knowledge transfer participatory strategies that 
suit each organization’s needs and propose a rhythm and 
scope for each of them. 

All this is corroborated through processes started by enter-
prises in the short term. Three of the participant enterprises 
have already invested in projects derived from PADI+2013; 
one of them, in the medical sector that offers gynecology and 
obstetrics services, implemented an improvement in the cus-
tomer service area in order to offer a more empathic service 
experience, thanks to the creative team recommendations, 
drawing near not only the mother but the entire family nearer 
to a unique experience with the baby.

A relevant aspect in the project is the adequate proportion be-
tween the number of participants, three for each organization 
and six for the PADI+2013; this arrangement made possible for 
part of the transferred knowledge to arise from participatory, 
discovery, ‘learning by doing’ methods, working on each en-
terprise’s solutions space. 

One of the achievements was for design to be understood as a 
prospective exercise capable of creating future scenarios that 
will guide the enterprises’ strategic development. Besides, de-
sign was understood as a discipline based on the visual syn-
thesis capability that allows solving complex problems and 
gives tangible results and as a human centered innovation 

 http://de2014.uniandes.edu.co  |   October, 2014. ISBN 978-958-774-070-7.  pp. 288-300



299INTEGRAL DESIGN TUTORING MODEL AS A KNOWLEDGE TRANSFER... | J. Mejía, J. Jiménez, D. Chavarria

M
ET

H
O

D
O

LO
G

IC
AL

 IS
SU

ES
 

O
F 

D
ES

IG
N

 A
N

D
 E

M
O

TI
O

N

process that, through systematic and constant testing, using 
models and prototypes, diminishes the risk and uncertainty 
levels in enterprises’ investment projects.

In terms of geographical and sectorial coverage, PADI+2013 
worked with four institutional projects, fourteen SMEs located 
in Bogotá, and six in Cartagena (eight micro, eight small and 
four medium sized enterprises). They are from six PTP-MinCIT8 
world class sectors, and seven prioritized sectors by the CCB9 
and the CCCt10 that represent more than 920 employees sup-
ported by the project that, in sum, mean more than 144.000 
legal minimum monthly wages in Colombia. 

Six of the participant SMEs have escalated PADI+2013 results 
to their boards of directors and are looking for financing for 
the development of the projects. Four of these have already 
started brand, product, or packaging development projects 
that have involved the hiring of diverse specialized designers.

The social impact of this model can be understood from two 
different perspectives. One is related with the micro business 
people and the way in which the new transferred knowledge 
changes the enterprise’s perception, its products and services; 
a new holistic look, integrated and visual, allows businesses to 
construct relations that were not clear up to this moment. An-
other social impact is related to the final impact on users and 
involves communities that turn the enterprise into a generator 
of sustainable development.

CONCLUSIONS, RECOMMENDATIONS AND 
PROJECTIONS ON MADI

Emotions in knowledge transfer
From the results obtained in PADI+2013, we can see that in 
MADI, empathy and emotional intimacy in the ‘tutoring model’ 
are the ideal knowledge transfer strategies compared with tra-
ditional consulting.

The work process included emotional components that result-
ed in products, services, and experiences with a human cen-
tered perspective that shows their emotional understanding; 
that is why it is considered important that in future initiatives 
based on MADI experts use intensively the emotional design 
methodologies to enhance the impacts on enterprises.

The formulation of bigger solution spaces is recommended; in 
these places should intervene not only the direct actors in-
volved (organizations and work team) but also external actors 
like the State and other institutions to achieve a more dynamic 
process development that helps improve citizens’ lives and 

8. The sectors were: software, information technologies, health 
and well being tourism, cosmetics and cleaning goods, metal-
lurgical, steel and shipyard, fashion system and dairy. Footwear, 
leather and leather goods clusters, creative and content indus-
tries and clothing.

9. Chamber of Commerce of Bogotá.

10. Chamber of Commerce of Cartagena de Indias.

the innovation and entrepreneurial ecosystem in the coun-
try. Along this line of thought, MADI could be the conceptual 
base for the development of projects of the kind of Living Lab, 
where citizens play an essential role in the project and become 
an active element of the solutions space.

The Living Lab project, as the logical MADI’s next step projec-
tion, must be an appealing possibility for different kinds of 
public, parapublic, and private sectors, basically because the 
use of the Human Centered Design (or Citizen Centered De-
sign) approach will increase the chance for SMEs to explore 
new markets and increase their capabilities as competitive, 
effective, and efficient organizations.

Adding to the Living Lab, and regarding MADI’s projections, 
the project and its approach is ready to be scalable thanks to 
its modularity and its capability of being adjusted and fixed to 
the needs and requirements (cultural differences, social de-
velopment, etc.) of the new context of work. It is willing to 
be developed in other cities and geographical spots different 
than Bogota or Cartagena. Chambers of Commerce, the local 
government and municipalities are key actors in order to guar-
antee the appropriate development of the project in each new 
location.

On the other hand MADI, as a knowledge transfer model, is 
able to contribute to the industrial development of other Lat-
in American countries due to its similarities in terms of the 
inner-culture of its productive sector. Pacific Alliance is one 
potential opportunity due to organization goals that include 
economic integration between countries.

Social innovation and contextualized design for 
SMEs in Colombia
MADI conceives design as an integral intervention that pro-
vides brand solution spaces through four big values: empa-
thy, prospecting, visual synthesis, and prototyping; all of 
them of great value for Colombian SMEs, especially for micro 
enterprises.11

SMEs, as the base for the entrepreneurial fabric, represent 
a bet on the future because of their strategic relevance ex-
pressed in the huge impact they have on economic indica-
tors, since they generate 81% of the country’s workforce. The 
tutoring projects for enterprises derived from MADI, because 
of their nature, should not be massive; instead, it is recom-
mended that projects develop strategies to replicate, in a viral 
way, knowledge transfer based on the diffusion to other orga-
nizations, enterprises, employees, and users.

For future versions, it is recommended to extend the dura-
tion of the tutoring process, to rely on a digital tool (wiki), 
and to widen the scope of the Productive Transformation 
Program —  PTP — sectors to work with: ecotourism, hor-
tifruitculture, auto parts, vehicles, and chocolaterie and 
its raw materials; so that design thinking is established 

11. Defined by MinCIT as the enterprise that has up to ten employ-
ees and total actives, excluding real estate, inferior to 500 mini-
mum monthly wages ($160.000 USD, aprox.)
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transversely in the country's business development. It is 
also important to strengthen the work team by hiring new, 
more specialized, profiles with a more technical formation.

To sum up, the initiatives formulated from MADI, including 
PADI+2013, posit a positive scenario for the use of design to 
benefit the country’s industrial reconversion; they intervene 
positively in communities that live in a symbiotic way with or-
ganizations, making them more competitive and innovative.
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INTRODUCTION

'Social innovation' refers to new strategies, concepts, ideas 
and organizations that strive to provide solutions for serious 
social challenges (Stikker, 2012). The urgency of today's so-
cial innovation is mobilized by the innovation capacities of 
everyone in society. Social innovation now is founded on a 
fundamentally different value system than it was in the 20th 
century. Social innovation can best be described as striving 
towards a society that is sustainable and socially conscious. 
Innovative solutions addressing this challenge ask for new 
ways of working, often referred to as ‘creative research’ (Van 
Dijk, 2011), aiming to involve a variety of stakeholders in co-
creative acts; these include universities, research centres, 

schools, healthcare organizations, network providers, gov-
ernments, artists, living labs, innovative small and medium-
sized enterprises, and large corporations. 

To provide value, the long-term effects of interactions and 
experiences of design solutions have to be considered by 
designers, for which a framework such as the Framework of 
Product Experience could be of value (Desmet & Hekkert, 
2007). This theoretical framework structured attempts to 
‘design for experience. To be able to substantiate value and 
compare different value propositions, designers need to be 
able to challenge existing concepts and to collectively imag-
ine and build future scenarios, together with other stake-
holders. This requires an open attitude and sensibility of the 
designers to fully understand the questions at hand and the 

ABSTRACT 

Well-designed interactive experiences connect people, meet their needs, life-styles and life 
choices, and can make a positive difference on their wellbeing. The overall challenge of people-
centred innovation can be summarised in how to design value for people — as well as for 
companies and society. To be able to create value, designers need to explore, validate and re-
flect upon the different design choices and their intended impact. In turn, this demands meth-
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business models. There isn’t one single way to organise these tasks. Nevertheless, it may be 
helpful to learn from frameworks that offer a basic recipe consisting of checklists and a struc-
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users that are involved. In practice, despite all the best inten-
tions, products, solutions and/or services often seem to be 
conceived in relative isolation, not realizing the optimal long-
term impact for its target group. Designers have a diverse set 
of methods and tools at their disposal to help them explore 
the potential value their interventions could bring to people, 
and to bring the people they serve through design directly 
into the design process in order to better meet their needs in 
the future (Sanders, 2012). 

Value creation demands a process of understanding needs 
and motivations of the users, exploring solutions and design-
ing business models. There isn’t one single way to organise 
these tasks, nevertheless it may be helpful to learn from 
frameworks that offer a basic recipe: checklists and a struc-
ture according to which the work will be done. A ‘canvas’, such 
as the popular Business Model Canvas, has already proven 
to be a useful tool in analysing innovation processes (Oster-
walder & Pigneur, 2010). Nevertheless, most of the business 
models we know lack detailed knowledge about individuals, 
making them operate on assumptions about ‘their custom-
ers’ that don’t reflect their real needs and motivations. Even 
though the people behind the Business Model Canvas devel-
oped an additional ‘Value Proposition Canvas’, which helps 
you design, test, and build your company’s Value Proposi-
tion for customers in a more structured and thoughtful way, 
the users needs are addressed from the company’s point of 
view and not from the user’s point of view (‘Value Proposi-
tion Canvas’, 2012). We developed the People Value Canvas 
in an iterative manner, born out of a need to describe critical 
aspects of concept development, involving a technological 
component. When users, designers, researchers, and busi-
ness developers work together, each of them take on multiple 
roles throughout the design process. However, the user is the 
expert on his own life and experiences, and should therefore 
be the driver of the development process. The People Value 
Canvas supports this angle of the design process by offering a 
tool to systematically identify users’ needs and wishes for the 
purpose of further conceptualizing innovative solutions with 
a technological component.

EMPATHY AS A VALUE CONSOLIDATION TOOL 

One of the biggest challenges of modern day society is the 
aging population. We advocate a people value approach as 
a perspective on the challenge of ageing. It is based on our 
work in the Express to Connect project (E2C), an Ambient As-
sisted Living project, which looked for ICT-based solutions 
for the advancement of social interaction of elderly people 
(Wildevuur et al., 2011). The oldest age bracket in the popu-
lation is at particular risk of becoming isolated and lonely as 
they grow older and their work-related networks erode. ICT-
based solutions could advance social interaction amongst 
older adults. A user-driven approach was used from the be-
ginning of the project, actively involving users from the start 
(Wildevuur et al., 2013). The E2C partners jointly proposed 
a people-centred, holistic approach towards designing solu-

tions for the ageing society, in order to deal with what really 
matters: social connectedness between people. Therefore, it 
was important to find ways to reframe ‘old’ ideas, step aside 
from assumptions regarding ‘old age’ and to reconfigure the 
design process towards a more empathic approach. 

Since there did not seem to be a tool which mapped insights 
in a structured way from the user value perspective, the urge 
was felt to construct such a tool based on our own experi-
ences: the People Value Canvas (PVC). The central idea be-
hind the canvas is that a product or service has added value 
only when it satisfies user needs and fits user motivations. 
On the one hand, the canvas helps to structure user insights 
(needs, context and so on) (figure 3). On the other hand, PVC 
describes the proposed new technological solution (effect, 
experience and so on) (figure 4). We connected the Peo-
ple Value Canvas closely to the logic of the Business Model 
Canvas (Osterwalder & Pigneur, 2010). The Business Model 
Canvas (BMC) has become a popular strategic management 
and entrepreneurial tool, which allows the user to design a 
business model in a user-friendly way. A ‘canvas’, such as the 
popular Business Model Canvas, has already proven to be a 
useful tool in analysing innovation processes. The BMC for-
mally describes nine building blocks for the activities. Since 
the release of the canvas, new canvases for specific niches 
have been developed. The overall output of the PVC is a value 
proposition, which is the starting point of the Business Model 
Canvas (see: figure 1). The filled out PVC can help establish 
the entire scope of the intervention you design, often referred 
to as the ‘Product-Service-System’ (PSS).

When working towards the business model of a product or 
service, one has to envisage how it will be implemented in 
real life and how it will sustain itself. The business model is 
part of the business strategy. What does the market for your 
product look like? Who will be involved? What value does the 
product create, for whom and why? Who is going to invest and 
pay, and what is the flow of monetary reward? The Business 
Model Canvas is an effective way to capture this discussion, 
and to support sketching, developing and discussing busi-
ness model elements within the development team. At the 
centre of the business model canvas is the value proposition: 
Which customer’s problems and needs are being served? 

Qualitative insights into why, how, and when people experi-
ence a problem or have unmet needs is necessary when aim-
ing to address these problems or unlock opportunities, and 
might prove a critical factor in triggering their ability or will-
ingness to use new products or services, which are developed 
according to the users needs and wishes. Critical insights are 
the relevant needs, the different user characteristics, their 
contexts, and the motivations that drive them. The PVC is 
therefore intrinsically linked to the development principles 
of the ‘Users as Designers’ method, as well as the ethno-
graphic research method (Van Dijk, 2011). Users as Design-
ers is a combination of existing and customised participatory 
and empathic design methods that are qualitative in nature 
and are drawn from the arts and social sciences. This design 
philosophy is particularly appropriate when challenging user 
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groups are involved, such as seniors and their caregivers. In-
spirational research methods help to facilitate the dialogue 
needed to elicit personal and contextual information that 
helps to define users’ needs and desires. Conscientiously 
involving the users throughout the design and development 
process helps designers to build strong empathic relation-
ships and intimate connections with exemplary users. During 
the development process, users tend to be involved in vari-
ous (co-creative) ways; different approaches are available for 
designers to involve them. The PVC uses a number of these 
tools and methods to help designers fill out the canvas. In the 
explanation of the building blocks, some of these methods 
will be described briefly. 

PEOPLE VALUE CANVAS: NINE BUILDING BLOCKS 
TO REFLECT ON VALUE 

The People Value Canvas consists of nine building blocks 
—that have to be filled in when developing new concepts— 
describing the input that has to be provided in order to es-
tablish the value proposition for the user (See: figure 2). The 
building blocks are intrinsically linked and have to be revisit-
ed iteratively. The framework has been developed in an itera-
tive manner within the earlier mentioned Express to Connect-
project. 

 

Figure 1: People Value Canvas (People) 
in relation to Business Model Canvas 
(Value Proposition)  

Figure 2. The People Value Canvas
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When you take the interdependencies between the different 
blocks into consideration, this structure allows for a holis-
tic development and description of concepts. The different 
building blocks have been iteratively formed and grouped 
during the development process. The descriptions provided 
below describe what needs to be considered during concept 
development in order to reflect upon value.  

Roughly the canvas is divided into a ‘user insights’ part (see: 
figure 3) and ‘intervention’ part. The first part is based on the 
conducted user research whilst the second part describes 
the envisioned intervention. 

Building block I: People 
Who are you designing for? People take centre stage in the 
user value canvas. Designing for social innovation means de-
signing innovative products, systems, or services that help 
people to be active, joyful and socially connected to society, 
which in turn effectively contributes to their health, overall 
quality of life, and social inclusion. To really understand your 
target audience they need to be regarded as a source not only 
for research, but also for inspiration, co-creation, and proto-
typing. A clear demarcation of the people you are designing 
for makes it possible to initiate multifaceted design research 
that provides deeper insights into needs, motivation, and 
characteristics. 

Building block II: Needs 

What are the most urgent or specific needs you aim to ad-
dress? People have all sorts of needs. People need to feel 
related to others in order to feel socially connected. People 
need input to take informed decisions. There are several 
models we could use to look at needs, such as Maslow’s Hi-
erarchy of Needs (Maslow & Lowry, 1968), Design for Happi-

ness (Schot et al., 2009) and McClelland’s Human Motivation 
Theory (McClelland, 1987), to name but a few; but when ex-
ploring social innovation we tend to look at six dimensions of 
wellbeing as a starting point: the physical, spiritual, intellec-
tual, social, emotional, and occupational dimensions (Renger 
et al., 2000). However, there are several needs frameworks 
that you can use as a reference point to categorize the needs 
of your target group. Nonetheless, keep in mind that there 
might be conflicting needs (Ozkaramanli & Desmet, 2012). 

Building block III: Characteristics
What are the attributes of the people for whom we are de-
signing? In what ways are they socially active and connected? 
What are their lives like? What kind of relationship do they 
have with others and with technology? 

The insights arising from qualitative research can be chan-
nelled into ‘portraits’. Much like a ‘persona’, a portrait is a de-
scription of your audience, but based on empirical data from 
your qualitative research rather than a fictive description. 
Portraits anchor the differences within the identified user 
needs. These portraits serve as: vehicles for empathy and 
identification; visual depictions of knowledge and informa-
tion; and representations of certain market segments. 

Building block IV: Motivation
What is a person’s attitude in life? What are the relevant user 
motivations that might stimulate or hinder potential inter-
ventions? Motivation is what drives a person to behave in a 
certain way, and is in that sense different or complementary 
to the needs: motivation is the crucial component in setting 
and reaching goals. Motivations shed light on individual aspi-
rations, and what people value. Intrinsic motivation is driven 
by an interest or enjoyment in the task itself, and exists within 

Figure 3. Gather user insights
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the individual, rather than relying on external pressures or re-
wards. Motivation may be rooted in a basic need to minimize 
physical pain and maximize pleasure; or it may come from 
specific needs such as eating and resting; or a desired object, 
goal, state of being, or ideal; or it may be attributed to less 
apparent reasons such as altruism, selfishness, morality, or 
avoiding mortality. 

Building block V: Context
In which context does an intervention need to land? The way 
a person approaches, uses and experiences an innovation 
needs to be seen in a broader context, which includes not just 
the user and the product or service, but also other contextual 
factors (time, place, temperature and so on). Important con-
textual parameters include people’s life circumstances, such 
as income, geography (urban or rural), and distance from 
family members, but also the location where the product or 
service is used, or where a person’s comfort zone is. Context 
mapping and social mapping are tools to visualize all these 
factors from the user’s perspective, and to get a first notion of 
what opportunities and/or limitations they face.

Building block VI: Technology
When you want to put people and experiences at the centre 
of developing solutions supported through technology, you 
need to be explicit about your technological development 
(see figure 4). The design space in a technology-driven ap-
proach is often limited, since the outcome (the technology) is 
frequently defined in advance. Disruptive solutions do not get 
a chance. Different media allow for different degrees of par-
ticipation on the part of a person who chooses to use them, 
and can emphasise one sense (for example sight or hearing) 
over the others. This makes it very important to choose the 
right set of design principles when the systems that influence 

our lives are being built. Think of how this particular tech-
nology will take the users into account and specifically their 
desire to feel trusted, socially accepted or connected. A good 
interface activates people, enables them to take action them-
selves, empowers them, and offers a context for dialogue. 
In order to create real value we should put empowerment, 
reciprocity, and transparency at the very core of the design of 
processes and interactions. Openness allows people to take 
control of their own systems, and find new uses for them. The 
right to access and use the (aggregated) data should be the 
same for both the user and the system. This goes beyond the 
issue of privacy, which should be designed carefully at the 
heart of every system. The answer to building block ‘Technol-
ogy’ is a balanced description of the technology envisioned, 
with an openness to spot potential unintended side effects 
that might occur during its use.

Building block VII: Process
What are the potential consequences and desired touch 
points related to the envisioned intervention? Offering an 
experience means paying attention to the entire ecosystem 
within which the application or service is located. For in-
stance, support: there is no point developing an alarm but-
ton in the absence of an emergency room with people who 
cannot react to the alarm. Moreover, interactions with an ap-
plication usually involve multiple touch points, and services 
around the product. ‘Service Design’ is a discipline that offers 
a variety of tools to this end (Stickdorn et al., 2011). These 
include methods such as the ‘Service Blueprint’, which aims 
to develop a service prototype by looking at all the conditions 
to ensure that technology works in real life and not just in 
the test environment. The answer to building block ‘Process’ 
is a reflection on the potential challenges and desired touch 
points related to the intervention you envision – some visible 
to the user, some very much in the background.

Figure 4. Describing the intervention
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Building block VIII: Experience
What is the quality of your interaction? How digital or tac-
tile is it? How is it connected to the user’s daily life, routines 
and flow? Will it contribute to the sovereignty of the user? 
Some pleasurable experiences can be described with a flow 
model and theory, describing the optimal mental state (flow 
or zone) where people reach enjoyment and engagement in 
an activity (Csikszentmihalyi, 1997). Increased understand-
ing of human drives and pleasures will help to understand 
how interactive experiences can be designed to have a posi-
tive impact and can play a positive role in social interaction. 
Throughout the experience design process, storytelling plays 
an important role as a tool for empathy, inspiration, con-
textualisation and explanation. Intuitive interfaces, playful 
learning and embodied interaction can help to create plea-
surable experiences. The answer to building block ‘Experi-
ence’ is a vivid description of the nature of the experience 
you design from the perspective of the user.

Building block IX: Effect
What will be the long-term impact of your intervention on the 
user’s own narrative? How will the intervention contribute to 
their potential or relations? Social innovations are supposed 
to support social change, since their aim is to stimulate new 
experiences and behaviours that meet social needs of all 
kinds, raise the individual’s quality of life, and create value 
for society as a whole. On the other hand, some (assistive) 
technology can cause existing skills or knowledge to become 
obsolete. 

Social innovators need to be aware of the implications of 
their designs, both in terms of their sustainability and of their 
transformative power, i.e. their impact on people’s lives. To 
determine their relevance to people’s lives, processes and 
routines, an estimate of their long-term effects is needed. In 
the context of people value, the effect of a solution is mea-
sured in terms of its contribution to wellbeing. The answer to 
building block ‘Effect’ is an estimate of the anticipated im-
pact of the intervention.

EVALUATION

The first versions of PVC were developed iteratively based 
upon the Ambient Assisted Living-project, Express to Con-
nect. In several workshops the base of a design tool was de-
veloped to work in a systematic way with different stakehold-
ers, such as prospective users (the primary target group are 
not only the people over the age of 65, but also their children 
and grandchildren), municipalities, SMEs, and developers. 

As a follow-up to the E2C effort, the PVC-tool was used in 
different settings; the designers collaboratively developed 
the concept iteratively while filling out the canvas. Different 
tools like portraits were introduced to support the designers 
to identify user needs (Wildevuur et al., 2013). 

When trying out the canvas in the workshops almost all par-
ticipants recognised the canvas to be a useful tool, which 
helped them feel more in control in tackling all aspects con-
cerning the value proposition, since it provided an overview 
and a common ground for discussion. One participant said 
that he did not feel he found new surprising insights because 
of the tool, but he could definitely see his concept had im-
proved. Other participants agreed upon the fact that the tool 
supported them so naturally that they could use it intuitively. 
Moreover, the tool provided a framework that would help 
them in the whole process. In a nutshell, the canvas seemed 
to be relevant for a designer and stakeholders as a checklist, 
but most of all the canvas was helpful as a communication 
tool for collaborative developing.  

CONCLUSION

In this paper we approached the PVC as a reflective, system-
atic tool during the design process. Apart from applying the 
canvas to design processes, the PVC has also been tested 
and used in different settings as a tool for developing a mu-
tual understanding between different stakeholders on the de-
velopment of a concept, design or service. The tool proved 
valuable in discussing new concepts as it gave structure to 
constructive conversations and showed the interdependen-
cies between the different design aspects. Filling out the can-
vas —in a digital format or printed as a poster, to be filled 
with sticky notes— can therefore be helpful in a collaborative 
process with different stakeholders.  Additional research will 
help to understand this even more.

Our mission is to design for the ‘real needs of real people’, 
and our aim is the empowerment of the target group. The big-
gest challenge is: How to develop and formulate models of 
value propositions? The PVC is a supporting tool that strives 
towards this goal. PVC is a value tool that can substantiate 
value by mapping the context of a target user to the differ-
ent aspects of a concept. It can also be used to develop a 
concept, and to provide a reference point when choices need 
to be made later on in the development process, or to help 
frame the ideas around the possible impact of a solution. In a 
nutshell, the PVC supports the designer in creating impact for 
the user by challenging the proposed solution by asking the 
following questions: Does the product/service truly fulfil the 
user’s needs? Does it fit their lifestyle? What is the impact of 
the required technology? Will it be accepted/understood by 
the user, and what will the expected long-term effect(s) be on 
individual lives as well as society as a whole? 

All together, the canvas reveals which information is lacking 
in the context and supports the design of a product or ser-
vice; the ‘blind spots’ become visible. The canvas can help to 
compare the added value of different conceptual directions, 
to reflect on the crucial aspects of a concept, to engage in 
further research on a target group, or to guide the design of 
emerging solutions. 
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DISCUSSION 

Filling out the PVC helps designers and stakeholders to re-
flect on the impact of the intervention they are designing. 
To consolidate value, a designer needs to empathize with 
its users to understand their true needs and to validate its 
concept on how it fits the users’ needs and context. Tools 
to support the designer and stakeholders on these aspects 
seem important. As the set of tools is growing rapidly, a cat-
egorization to understand when and why to apply those tools 
seems to be essential. PVC could be regarded as a reflective 
tool, next to empathy tools (such as Portraits), or consolida-
tion tools (such as Service Blueprints). These are all part of a 
large toolkit, which are already available to designers. A more 
elaborate categorization, and in-depth research, is needed to 
identify the different tools and their role and function in the 
process of designing for social innovation. 

Just as the Business Model Canvas is not the complete an-
swer to developing a successful business model, the People 
Value Canvas is not the complete answer to creating value 
for the user. Rather, it is a method to support designers and 
stakeholders in a systematic manner to gain insight into what 
people actually consider to be valuable. In addition, PVC 
could be used in user sessions, co. creation workshops, ex-
pert panels, and rapid prototyping meetings in order to ex-
change knowledge, communicate ideas, and ultimately learn 
from one another. When designers and stakeholders work 
together in the design process, they all take different roles. 
When working in multidisciplinary teams, the People Value 
Canvas could map the space for social innovation. However, 
additional research is preferred on the PVC with different us-
ers, to clarify the different building blocks, and to avoid con-
fusion about terminology or how to use it. To do so, a team of 
universities (of applied sciences), SMEs and other organisa-
tions are developing an educational module based upon PVC 
for international students as a framework to walk through a 
specific design challenge and map insights in an iterative and 
new manner.
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ABSTRACT

This paper proposes an approach to doing research in retail design, based on theoretical view-
points and methodologies close to the realm of interior architects and retail designers. In par-
ticular, it focuses on the question of how to study customer experiences with regard to actual 
stores’ retail design, with the help of the Experience Web. The authors use the Experience Web 
to discuss the results of a cross-cultural study on customer experiences, whereby the authors, 
both from their proper cultural background, immersed themselves in twenty-three actual retail 
environments located in different Belgian shopping cities.

We argue that the research method of ‘subjective personal introspection’ (SPI) generates valu-
able exploratory perspectives on the study of customer experiences, which can be particularly 
relevant in the early stages of a qualitative, interpretive research process. According to the au-
thors, SPI’s potential lies in uncovering subjective and complex meanings that people attribute 
to experiences.

KEYWORDS: Experiences, Experience Web, Subjective Personal Introspection, Cross-cultural 
Perspective, Interior Architecture. 

INTRODUCTION

Imagine a Mexican woman who’s visiting Belgium, walking 
through the historic city center of Antwerp. She has a par-
ticular interest in retail design, so one of the first things that 
catches her attention is the design of Belgian retail environ-
ments. What she learned after one day of strolling around in 
Antwerp, is that many of the fashion brand stores there seem 
exactly the same as in Mexico City: the store design, the prod-
uct offerings, the behavior of the personnel, even the profile of 
personnel working in the stores here seemed perfectly similar 
to her familiar Mexican experiences. Indeed, the globalized 
fashion industry impacts on the way that strategies of cloth-
ing brands are being translated into the design of their retail 
environments. Since geographical and cultural limits between 
countries seem to be diluting, cultural barriers are disappear-
ing. Products thus are becoming more ‘international’. In the 
authors’ viewpoints, experience design has to be involved with 
these kinds of cultural considerations.

In today’s experience economy, retailers and manufacturers 
agree that whether selling to individual customers or corpora-
tions, offering only goods and services is no longer satisfying.  

As consumers often perceive products and services as ho-
mogeneous, retail stakeholders are being forced to look out 
for differentiation strategies. Triggering memorable ‘custom-
er experiences’ in retail environments, where multiple tan-
gible and intangible stimuli can interact (Carù & Cova, 2003, 
2007; Klingmann, 2008; Petermans & Van Cleempoel, 2010a, 
2010b), seems to offer interesting perspectives. Working on 
and investing in customer experience, however, might not 
seem an obvious priority in a relatively uncertain economic 
environment where consumers all over the world have be-
come more particular about what they will buy. Nevertheless, 
research has indicated that customer experiences can encour-
age store and retailer loyalty (Pullman & Gross, 2004), indi-
cating that a loyal customer base is a retailer’s most valuable 
defense against recessionary pressures. 

Despite the growing recognition of the importance of cus-
tomer experiences in retail practice, academic literature fo-
cusing on this topic often lacks conceptualization of central 
concepts and empirical support (Jüttner et al., 2009; Verhoef 
et al., 2009; Petermans & Van Cleempoel, 2010b). Indeed, 
‘experience’ as such is an abstract concept to gain insight 
into. Moreover, existing research on the customer–retail en-
vironment relationship, performed in academic disciplines 
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related to retail design, seems not to appeal to designers (Pe-
termans & Van Cleempoel, 2010b). As different authors in the 
last decades have indicated that interior architecture lacks a 
specific body of knowledge, especially in relationship to archi-
tecture (Abercrombie, 1990; Marshall-Baker, 2000; Clemons 
& Eckman, 2008), Edwards (2011) pleas for combining the ad-
vancement of the discipline’s theoretical knowledge base with 
insights into the actual design practices. Aiming to answer Ed-
wards’ recent call, the purpose of this paper is twofold: (i) to 
reflect on retail design, customer experiences, and the impor-
tance of cross-cultural issues in studying retail environments 
via a review of literature; (ii) to use the Experience Web, a tool 
to gain insight into customer experiences, as a means to ana-
lyze customer experiences from a cross-cultural perspective 
in a qualitative, exploratory study. When we report about the 
cross-cultural studies that were performed, we bring the three 
concepts presented in the literature review together: with the 
help of the Experience Web, the authors separately reflect 
about their experiences in the same sample of Belgian retail 
environments wherein they both immersed themselves, with 
particular attention for cross-cultural issues. We conclude 
the paper by pointing to the importance of applying a holistic 
research attitude when trying to understand how people ex-
perience a certain environment and the role of cross-cultural 
aspects in this respect.

LITERATURE REVIEW: RETAIL DESIGN, CUSTOMER 
EXPERIENCES AND CROSS-CULTURAL ISSUES 
IN STUDYING RETAIL ENVIRONMENTS 

Retail design
The term ‘retail design’ covers several issues that need to be 
considered when designing commercial interiors, ranging from 
aesthetic, financial and legislative aspects, to understanding 
how the designed interior will perform functionally and com-
mercially (Petermans & Van Cleempoel, 2010a). As a research 
niche, retail design has gained status in retail management, 
but is still an emerging discipline in the field of interior archi-
tecture. Retail design as a scientific discipline is influenced by 
several background disciplines. These disciplines can not only 
offer valuable theoretical insights from which retail design may 
well benefit, but they can also offer empirical and method-
ological insights. Disciplines such as psychology, marketing, 
and consumer behavior have already focused on studying the 
relationship between the user and the commercial environ-
ment (Mehrabian & Russell, 1974; Donovan & Rossiter, 1982; 
Turley & Milliman, 2000). These types of studies however 
mostly consider and approach retail and interior architecture 
as a sum of isolated parameters, which can also be studied 
as such. This approach however does not correspond to de-
signers’ viewpoints. They are convinced that the final effects 
of single variables are dependent upon people’s evaluation 
of the total environment (Nelson & Stolterman, 2003; Holm, 
2006; Petermans & Van Cleempoel, 2010b). Spaces that need 
to be designed or studied need to be approached as holistic 
totalities, as ‘wholes’ where various elements interact and 

determine how people feel and behave in a space. Consum-
ers’ overall perceptions about a certain store also seem to in-
fluence their overall preference for that store (Thang & Tan, 
2003). Therefore, today there is an increased interest for do-
ing research in retail settings more ‘holistically’, whereby one 
aims to be able to explain how consumers process the entire 
in-store atmosphere (Healy et al., 2007; Sands, 2008). 

Customer experiences
In the last two decades, ‘experience’ truly has become a buzz-
word in retail-related discussions. In communication about 
retail and in concrete retail design, the concept is continu-
ously being used as a means or a tool for differentiation. How-
ever, talking about the concrete contents of experience has 
never been easy. Indeed, what is experience, and how can it 
be assessed in retail and interior architecture? An extensive 
literature review showed that various disciplines have as-
cribed different meanings to the concept (Carù & Cova, 2003; 
Sleeswijk-Visser, 2009). As a consequence, there is no general 
consensus about its definition (Sleeswijk-Visser, 2009). 

To counter these remarks, the first author developed the Ex-
perience Web (see Figure 1). This ‘tool’ has been developed in 
an attempt to conceptualize customer experiences; (a) while 
building on the insights of the literature on aspects of custom-
er experience and in-store behavior; and (b) approaching the 
concept with a vocabulary and research methodologies close 
to the realm of interior architects. 

In a recent publication (Petermans et al., 2013), we discussed 
the conceptualization and contents of the Experience Web in 
its full detail. In the 2013 publication, we not only theoretically 
reflect about the Web; we also confront the theoretical con-
ceptualization with the connotations of relevant stakeholders 
with regard to the aspects containing the Experience Web. 

Length restraints oblige us here to give a short summary of the 
contents of Figure 1.

With the Experience Web, we want to indicate that experi-
ence is always a subjective response that people have towards 
products, services, and the different elements that make part 
of a designed space. Experiences are always time and context 
specific, and can involve multiple communication channels. 
They are also spread over a period of time (before, during, and 
after an experience). Taking into account that prior experienc-
es can influence future ones, experiences are also dynamic. As 
experiences entail different kinds of processes and responses, 
which are affected by (interactions between) aspects of the 
designed environment, situation, and user characteristics, ex-
periences are holistic. 

The aspects summarized in the upper part of Figure 1 indicate 
that customer experiences are influenced by aspects or el-
ements that a designer or another involved stakeholder can 
control, but also by elements that are outside a stakehold-
er’s control (e.g., subjective character of experiences). As a 
consequence, stakeholders can never fully control the occur-
rence of experiences; they can only try to create and manage 
their contexts.
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When trying to design for these conditions, aspects of experi-
ence in the lower part of Figure 1 come to the fore. When de-
signing for experience, stakeholders — certainly in the retail 
industry — intentionally try to stage an experience. In prac-
tice, most companies choose to concentrate on a particular 
theme or narrative that characterizes them and that appeals 
to their target audience. In this process, one often uses ele-
ments of Pine and Gilmore’s ‘experience realms’ (1999). Com-
panies need to pay particular attention that every possible 
controllable aspect of a company’s offering is consistent with 
the chosen theme, and appeals as much as possible to their 
customers’ senses. Emotion and value-orientation are also 
inextricably bound up with customer experiences. When de-
signing an environment with the aim to trigger experiences, 
designers and retailers need to pay attention not only to he-
donic aspects but equally to utilitarian (functional) aspects. 
In the end, retailers and designers who try to design for ex-
perience mostly strive to involve the customer at different 
levels (e.g., cognitive and affective), and immerse them in  

the designed environment by engaging or connecting with 
them in a personal way. Finally, experiences can also be, or 
become, memorable.

As our conceptualization of customer experience clarifies, 
trying to understand the complex nature of customer experi-
ences in actual retail environments makes it essential to go 
beyond a view on experience as something simple and readily 
managed (Carù & Cova, 2007). 

Cross-cultural issues in studying retail environments
The need to understand cross-cultural topics has become a cen-
tral issue in several disciplines, and specifically in retail design. 
In order to develop ‘appropriate’ retail design, it seems nec-
essary to understand customer behaviour, which has changed 
dramatically in recent decades. Indeed, amongst other factors, 
new patterns of consumer behaviour have been shaped due to 
changes in political boundaries, advances in communications 
technology, commerce, and regional integration. Beyond the 

Figure 1. The Experience Web
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limits of a country, consumers are increasingly subject to a 
variety of influences; national consumer cultures are diluting 
and giving way to global hegemony. On the other hand, ethnic 
and nationalist identities have emerged, resulting in a greater 
market fragmentation (Douglas & Craig, 1997).

Many factors influence changing customer behaviour. In what 
follows, we dive deeper into some factors that are relevant for 
our research purposes. Today, consumers massively migrate 
from underdeveloped countries to developed countries. Many 
Chinese consumers for instance migrate to the United States 
and Europe, and many Latin American consumers (mainly 
Mexican and Colombian people) migrate to the United States 
(Douglas & Craig, 1997). In addition, consumers nowadays 
have the ability to be ‘physically mobile’ and travel all over 
the world, which exposes them to new lifestyles, products, 
and patterns of behaviour. Consumers are also increasingly 
‘virtually mobile’. Consumer behaviour is thus steadily being 
permeated by new and diverse influences; therefore, study-
ing cross-cultural issues has become a challenging research 
topic, certainly in the area of retail and retail design.

In order to understand cross-cultural topics, it is important 
to define what culture is. According to McCort and Malhotra 
(1993, p. 97), in Soares (2007, p. 277), culture is ‘the complex 
whole which includes knowledge, belief, art, morals, custom 
and any other capabilities and habit acquired by man as a 
member of society’, and according to Hofstede (1993, p.89), 
culture is ‘the collective programming of the mind that dis-
tinguished one group or category of people from another’. 
Although it has been generally taken for granted that culture 
is extremely stable, there is considerable empirical evidence 
that clearly indicates that cultures change much more often 
and rapidly than previously thought (Steel & Taras, 2010).

There are various cultural frameworks and models described 
in academic literature, but for our purposes, Hofstede’s work 
is particularly valuable. Using a large international sample, 
Hofstede (1984, 1991, 2001) created five dimensions, assigned 
indexes on each to all nations, and linked the dimensions with 
demographic, geographic, economic, and political aspects of 
a society (Soares, 2007). Taken into account Hofstede’s work, 
it is relevant for our research purposes to briefly point to some 
interesting differences between Belgian and Mexican culture. 
According to Ortíz and Hernández López (n.d.), Belgian and 
Dutch culture is individualistic, low power distance, and rath-
er feminine, whereas Mexican culture is collectivistic, high 
power distance, and more masculine. Hofstede also identi-
fied that self-actualization is a goal in individualistic countries. 
Collectivist societies seek other goals, such as harmony and 
consensus (Ortíz et al., 2013). 

When we link these theories to retail design, we are convinced 
that retail environments are an important medium in which the 
cross-cultural aspects are worthy to be taken into account. 
Fowler et al. (2007) agree in their study about Hispanic cus-
tomers in store environments. In their viewpoint, the human 
dimension (interaction with staff, staff attitude, language spo-
ken) is the most important atmospheric dimension in a retail 
environment. Also Davis et al. (2008) state that culture is an 

important influence on customers' responses to store atmo-
spherics. Kim (1999), in Davis et al. (2008) argues that ide-
ally the customer interface with a store should be designed so 
that the store attracts and retains customers across cultures; 
this position might be seen as a design uniformity across re-
gions, and it’d enable shoppers at different locations to receive 
a consistent retail environment. However, this strategy doesn’t 
allow regional retailers to capitalize on local themes appealing 
to specific market segments (Fowler et al., 2007). 

In addition, shopping behavior is open to be influenced by the 
norms of the social group with which one identifies (Ackerman 
& Tellis, 2001), and shopping habits vary across countries (Mil-
lan & Howard, 2007). Also, as Millan and Howard (2007) state, 
the experiences sought at the mall may also be influenced by 
a country’s economic circumstances. Culture and the state of 
a country’s economy may moderate the level of hedonic and 
utilitarian shopping motives and experiences. High levels of 
hedonic shopping experiences may be encountered in devel-
oped consumer societies, but may be less prevalent or notice-
ably absent in less developed economies. 

Studying customer experiences in retail environments 
with the help of subjective personal introspection

Methodology: subjective personal introspection (SPI)

Ethnography is a research approach, which relies on entering 
people’s natural life worlds while aiming to interpret the com-
plexity of human experiences. As ethnographic methodologies 
allow researchers to holistically understand the studied phe-
nomenon by immersing oneself in the field and experiencing 
the research setting, this research approach seems essential 
for gaining an insight in customer experiences in actual retail 
environments (Denzin & Lincoln, 2005; Healy et al., 2007). 
Following Denzin (1989), we chose to apply the ethnographic 
method of subjective personal introspection (SPI) (Holbrook, 
1986b; Gould, 1995). This method allows the researcher to 
be actively involved as ‘research participant’. Patterson et al. 
(2008, p.31) describe it as the ‘methodological doppelganger’ 
of customer experiences. 

In SPI, which is also known in literature as ‘auto-ethnogra-
phy’ (Ellis, 2008) or ‘researcher introspection’ (Wallendorf & 
Brucks, 1993), the researcher engages in a sort of participant 
observation of his or her own customer experiences, experi-
enced in a certain context, and the meanings and emotions 
they evoke (Shankar, 2000; Shankar et al., 2001; Holbrook, 
1995, 2006). Applying SPI can be particularly relevant in the 
early, exploratory stages of a qualitative, interpretive research 
process (Shankar, 2000), as it allows an enhancement of the 
body of knowledge. As a methodological approach, SPI has 
already been used to study consumer behavior (e.g., Gould, 
1995; Shankar, 2000; Holbrook, 1986b; 2005).

As originally conceived, SPI focuses on the production of nar-
rative accounts, which clarify the involved researcher’s ex-
periences. The production of these ‘essays’ requires input of 
the author’s memories — personal memoirs that are possibly  
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sensitive to mental lapses. To overcome these issues, the sup-
port of relevant historical material, such as for instance field 
notes and photographs can be highly relevant (Holbrook, 2005).

Sample of stores
After having chosen to study customer experiences with the 
help of subjective personal introspection, twenty-three retail 
environments, located in three important shopping cities in 
the North part of Belgium (i.e. Flanders) were selected as ex-
amples of stores wherein the authors would immerse them-
selves in order to study their own customer experiences. The 
sample of stores to be visited in these cities was comprised af-
ter consulting two Belgian interior architects, who firstly both 
knew the Flemish retail landscape very well, and secondly, re-
spectively had 30 years and 10 years of experience in the field 
of retail design. The stores to be visited thus were planned 
in advance. The sample of stores comprised different kinds 
of retail environments, ranging from interior design oriented 
stores, shoe and fashion stores, to general and specialist food 
stores. Figures 2 and 3 give an insight into a selection of the 
visited retail environments.

By choosing to study customer experiences in a very diverse 
sample of retail environments, we aimed to gain an insight into 
a broad range of customer experiences. Both authors visited 
the sample of stores separately, whereby the authors’ respec-
tive cultural backgrounds were taken into account (the first 
author is from Belgium, the second from Mexico). Stores were 
visited during standard opening hours (i.e., between 9am and 
6pm). The store visits of the first author each lasted between 
ten to fifteen minutes; those of the second author, approxi-
mately twenty minutes. During the store visits, both authors 
consciously avoided to present themselves as researchers to 
the store personnel. In that way, they functioned as ‘instru-
ment / subject’ (Rod, 2006), while immersing themselves in 
the environment in relatively the same way as any other cus-
tomer does.

Procedure
In all visits to retail environments, the Experience Web, dis-
cussed in the first section of this paper, functioned as a guide 
to help us rigorously document and explore our proper subjec-
tive experiences. While visiting the stores comprising the sam-
ple, the authors made multiple photographs in and outside 
the store to log elements that they valued to be important. In 
some stores, retailers were not eager to let the authors pho-
tograph their store; in these cases however, field notes mostly 
were allowed, which proved their value afterwards. 

At the end of each day, filled with store visits, the authors’ 
personal customer experiences were documented and stud-
ied for the first time via the collected field notes and photo-
graphs. Where necessary, they added some short remarks in 
their original field notes. In the days immediately following the 
store visits, the authors started writing narrative accounts on 
each store visit.

Due to the fact that both researchers had different back-
grounds from where to ‘start from’, and given their cultural dif-
ferences, it was expected they could have valued differently 
their experiences.

Data analyses
Ethnographic analyses typically work ‘bottom up’; research-
ers start with studying the collected research data, aiming to 
look for patterns of thought (Riemer, 2008). Consequently, 
the starting-point for reflecting on the authors’ customer ex-
periences was the reading and the multiple re-reading of the 
narrative accounts, which they produced after having visited 
the sample stores. Next, and in line with what experienced 
ethnographic researchers advise to do when analysing the 
collected research data (Denzin & Lincoln, 1998; Fetterman, 
2008; Riemer, 2008), we considered the possibility of organiz-
ing the stores into groups or categories that made sense to 
us. By iteratively studying the collected material (Fetterman, 
2008), while taking the Experience Web into account, we dis-
covered that the stores could be meaningfully organized into 
groups. In what follows, we firstly discuss the research results 
of the Belgian researcher (first author). Next, we elaborate on 

Figure 2. A selection of the visited retail environments (Xandres, Ghent)

Figure 3. A selection of the visited retail environments (Fish & Chips, Antwerp)
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the results of the study of the Mexican researcher (second au-
thor). We conclude this section with a discussion of the cross-
cultural results.

Research results

Study 1. The Belgian lens

The five groups, which the first author was able to discrimi-
nate, differ in their attention for each of the terms of the Expe-
rience Web. In her narrative accounts, this author formulated 
five groups ranging from ‘stores that trigger a high level of ex-
perience’ to ‘stores that trigger a low level of experience’. In 
what follows, we shortly elaborate on her findings.

The first group of retail stores, mostly in the shoes and fash-
ion segment, included six stores. These stores very obviously 
tried to trigger a high level of experience in the store environ-
ment. The message the retailer wants to communicate with 
its brand clearly is being translated into the retail store’s de-
sign. Most of the stores in this group sell rather expensive 
products (for instance designer clothing and shoes), so one 
could almost expect that the store’s retail design is in line with 
the products these stores are offering. The second group of 
stores that the first author was able to discriminate comprised 
twelve stores (the majority of the stores visited by the first au-
thor). The retail stores in this group are very diverse, ranging 
from a clothing store, to a design and accessories store, and 
a food store. These stores clearly try to trigger customer ex-
periences by the way the store is designed, but according to 
the first author’s experiences, their efforts seem not to be as 
pronounced as was the case for the stores in the first group. 
The third group included three stores, consisting mostly of 
non-food stores. The stores comprising this group were mostly 
so-called ‘roll-out stores’, a term used to describe the repro-
duction of a certain retail concept into different store loca-
tions (Mesher, 2010). When designers work out concepts for 
‘roll-out’ stores, the choices they can and need to make in the 
design process almost certainly will be influenced by working 
in the framework of this particular retail typology. The design-
ers of the sample of stores the first author visited still tried 
to trigger experience with their store’s design, but the first 
author’s experiences generally were less pronounced than in 
the stores, belonging to the first and second group, described 
here above. The store, comprising the fourth group, is a store 
which, according to the first author’s subjective experiences, 
had potential for triggering customer experiences, but which 
did not really succeed in this mission. Again, we would like to 
stress that the results of this first study were based on the first 
author’s narrative accounts, which documented her subjective 
customer experiences and which inevitably have been influ-
enced by her background and the feelings and emotions she 
experienced while visiting the sample of store environments. 
The store in the fifth group was a so-called discount store. For 
these types of stores, price is an important differentiation pa-
rameter (Mesher, 2010). As a consequence, the retail design 
of these stores is mostly homogeneous and relatively simple, 
as it needs to reflect the cheapness of the product offerings.

Study 2. The Mexican lens

Analyzing the results of study 2 results in the discrimination 
of six groups. The second author grouped the stores that 
the sample comprised while looking for overarching ‘labels’. 
According to her lens of looking at her data, the first group 
composed seven stores, which had in common ‘exclusivity’ in 
their interior design and also in their products. They offered 
clothes, shoes and accessories. Their prices were high, and 
their stores had a very stylish design on the interiors and fin-
ishings. The materials which they used were elegant and the 
experience which they offered made customers feel very ‘high 
class ambient’, worth paying a high sum of money. The sec-
ond group was composed by five stores, which had in common 
‘harmony’ in their design. They offered a specialized assort-
ment of items (ranging from books to furniture and glasses), 
and there was a professional consultation provided by the 
staff. The retail design of these stores was attractive, pleasant 
and harmonious; it truly was related to the products the stores 
sold. The products these stores offered were of good quality 
and their prices ranged from medium to high. The third group 
was composed by only one store. The second author decided 
to make a separate group here, because it is quite different in 
nature from the rest of the stores comprising the sample. All 
products the store offers are discount items: they are of com-
mon use and quite cheap. The interiors have priorities, such as 
to highlight the products and prices, and the colors the store 
uses truly call for the attention of the customer. Two stores, 
which had in common the ‘authenticity’, compose the fourth 
group: they preserved the original, authentic building for the 
store, which truly makes these stores different from the other 
ones comprising the sample. The fifth group is composed by 
three stores, which had in common a ‘multisensory’ profile. 
Being inside these stores, people tend to have a truly hedonic 
experience, stimulated by different elements, some tangible 
elements, and others originating in the general store’s atmo-
sphere. These stores want the customer to feel relaxed, free to 
try things, and dissolve the barriers between customers and 
products. The products they offer are gastronomic or relat-
ing to body care. The sixth group is composed by five stores, 
which had in common ‘originality’ and a free style in the way 
the products and the store are composed. Being inside these 
locations, it may cost customers some time to truly under-
stand the store because the products they offer are various. In 
one store belonging to this group, the author also experienced 
different atmospheres.

Discussion of research results
Applying SPI has allowed us to uncover the subjective mean-
ings, which the authors attributed to their personal customer 
experiences in twenty-three retail environments located in dif-
ferent shopping cities in Belgium. The difference in research 
results originating in a study of the same sample of stores il-
lustrates firstly, the importance of applying a holistic research 
attitude when trying to understand how people experience a 
certain environment, and, secondly, the role of cross-cultural 
aspects in this respect.
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With regards to the application of a holistic research attitude, 
we need to take into account that in designed environments, 
multiple factors interact and influence customer experienc-
es. An illustration hereof relates to the fact that the stores 
comprising the different groups that the authors were able 
to discriminate were not equally spread over the different 
groups for the two authors. The stores that the Latin Ameri-
can researcher for instance grouped together under the label 
‘multisensory’ were spread over three different groups in the 
analyses of the Belgian researcher. Although both researchers 
studied the same sample of stores, their experiences in these 
stores were different. This issue comes close to the second ar-
gument, which we discussed here above; that is, the role of 
cross-cultural aspects. Due to cross-cultural aspects, the end 
results of both researchers studying the same sample in stores 
are quite different: the Belgian researcher ended up with five 
groups of stores, while the Mexican researcher formulated six 
groups. The Belgian researcher took the subjective interpreta-
tion and translation of the Experience Web into retail practice 
as a starting-point for the analyses, whereas the Mexican re-
searcher looked for a common factor in her narratives. While 
doing so, she ended up with six groups of stores.

CONCLUSION

Despite the currently shared positive connotation of customer 
experience in retail practice, there appears to be a lack of a 
clear conceptualization and empirical support. Recently, the 
Experience Web has been presented as a holistic framework 
for conceptualizing customer experiences (Petermans et al., 
2013). In this paper, we opted to use an ethnographic research 
method to study customer experience in retail practice: SPI. 
This method allows a researcher to holistically understand the 
central research topic by immersing oneself in the field and 
experiencing the studied setting for oneself. 

As the discussion of the research results has indicated, both 
authors are convinced that all commercial interiors integrate 
some degree of ‘experience’ into the retail design of their 
stores. However, the concrete translation and interpretation 
of the aspects of the Experience Web seems to differ. Cross-
cultural issues certainly are an important parameter in this 
respect. 

Although SPI already has been used in consumer behavior 
research in the past (Gould, 1995; Shankar, 2000; Holbrook, 
1986b; 2005), there also are opponents of this research meth-
od (e.g., Wallendorf & Brucks, 1993; Woodside, 2004; 2006). 
They have criticized SPI for being value-laden and biased 
(Denzin & Lincoln, 1998). We agree that SPI undoubtedly is 
value-laden, but by explicating our proper experiences, we are 
able to question ourselves and our experiences far more criti-
cally than we would do with those of others (Shankar, 2000). 
Concerning the remark of research bias, the introspective data 
we collected in retail practice almost certainly will have been 
influenced by the reading we did prior to applying SPI in retail 
practice. However, because we were aware of this typical fea-
ture of qualitative inquiries, we used the knowledge from our 

review of literature to inspire us in our introspective analyses. 
SPI furthermore has been criticized because of its relying on 
one’s own subjective experiences as research data, without 
applying other research methods (Woodside, 2004; 2006). 
In response to this critique, we share the opinions of Gould 
(2004) and Shankar (2000) who indicated that there is no bet-
ter place to start to study experiences than by examining our 
own. Indeed, SPI is a valuable method in the first, exploratory 
stages of a planned research program of different phases. This 
is also the way in which we used it.

This article focused on cross-culturally studying customer ex-
periences by introspectively studying retail environments in 
different Belgian shopping cities. Further research needs to 
broaden our first exploratory cross-cultural perspectives. For 
instance, it seems worthwhile to cross-culturally study cus-
tomer experiences in other geographic regions. In addition, 
it seems valuable to study in-depth experiences in a limited 
number of stores, whereby more cross-cultural participants 
and relevant stakeholders can be involved in the process. In 
the 2013 publication, for instance, we studied the perspectives 
of retailers, designers, and ordinary actual customers with re-
gards to the Experience Web. It seems worthwhile for future 
cross-cultural research with the Web to follow a similar ap-
proach. Likewise, it seems particularly interesting to find out 
if our conceptualization of customer experiences — the Expe-
rience Web — is also applicable, and a valuable ‘evaluation 
tool’ in experiential spaces other than retail environments, 
such as hotels, care facilities etcetera.
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INTRODUCTION

What do you do when your alarm clock goes off in the morning? 
Do you immediately jump out of bed or do you keep snoozing 
your clock at the risk of being late for work? This is the first 
concern conflict that many of us experience in a typical day: we 
may want to wake up early (concern for timeliness), which con-
flicts with wanting to relax in bed for as long as possible (con-
cern for comfort). Many daily decisions involve such concern 
conflicts. For example, we may want to spend quality time with 
our loved ones (concern for belonging), yet we may also want 
to work extra hours to ensure a successful career (concern for 
professional success). We may decide to skip our gym-night to 
go to the movies (concern for fun), and yet, wish we would have 
a fine-looking body like the movie stars we admire (concern for 
beauty). These concern conflicts are ‘the rule in everyday life 
rather than the exception’ (Frijda, 2010, p.70). Ignoring them 
when designing products would be like ignoring a crucial part 
of what makes users human. In this paper, we propose that 
concern conflicts can, in fact, be an inspiring starting point for 
user-centered design, and suggest that designers can actively 
seek for —and design with— concern conflicts to create user-
relevant products and services.

An example of a conflict-inspired design is the ‘Uniekies Game’ 
(Figure one), which was designed by Janine Innemee with the 
goal of helping able-bodied children to empathize with dis-
abled children in the context of social play.1 In this case, the 
designer found that able-bodied children were ambivalent to-
wards including disabled children in play activities. Playing with 
disabled children slowed down the game leading to boredom 
(concern for fun); however, completely excluding them caused 
able-bodied children to feel guilty (concern for unity). The 
game addresses this concern conflict by introducing disabled 
children as heroes with special powers who are to be admired. 
Able-bodied children can also become heroes by dressing up in 
special suits and training their powers. For example, Bumper 
(Figure one) symbolizes a child in a wheelchair who cannot run, 
but has the unique power of quickly clearing off the play-path 
for his followers. When playing the game, an able bodied child 
can wear a balloon-suit to experience the challenges of being 
in a wheelchair in a fun way. As a result, the Uniekies Game 
creates a play context that enables challenging solidarity, and 
thus, fulfills conflicting concerns simultaneously.

CAPTURING CONFLICT EXPERIENCES
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ABSTRACT

This paper starts from the proposition that concern conflicts can be powerful starting points for 
user-centered design processes. Our focus is on the challenge to identify conflicting concerns 
that are both inspiring and relevant in the context of use, or in the user’s general context of life. 
First, three main ingredients of concern conflict experiences are introduced: choices, goals, and 
emotions. We propose that any of these ingredients can be used as an entry point to access 
concern conflict experiences. Next, five research methods are suggested that can be used to 
identify relevant and inspiring concern conflicts; three methods that are user-centered, and two 
that are designer-centered. We describe these methods using illustrative research contexts 
with the intention to inform and inspire suitable research protocols when designers are actively 
seeking concern conflicts.
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1 The Uniekies Game was the outcome of Innemee’s graduation 
project at the faculty of Industrial Design Engineering, Delft 
University of Technology, supervised by the first author and Dr. 
Mathieu Gielen.
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 Figure 1. Uniekies game (Innemee, 2014); reprinted with permission.

Concern conflicts arise in every design context without excep-
tion; people have an endless number of concerns governing 
their daily interactions that often conflict with each other. In 
the Uniekies Game project, the designer collected many con-
cerns, which were either congruent or conflicting. She could 
have taken any of these concerns as the leading theme for de-
signing something that appeals to the children. For example, 
the concern for challenge can be the basis for conceptualizing 
new and exciting challenges; however, these concepts may ex-
clude disabled children. Alternatively, the concern for inclusion 
can be the basis for designing games that integrate disabled 
children into play; however, these concepts may lack the chal-
lenge for able-bodied children. The point here is that, in both 
directions, the resulting designs will both generate positive 
and negative experiences. Therefore, we propose that focusing 
on the tension between the concerns, rather than on specific 
concerns in isolation, can lead to solutions that solve this emo-
tional duality. 

In line with this focus, the purpose of this paper is to assist de-
signers in identifying relevant and inspiring concern conflicts, 
as input for their design process. The inspiring nature of using 
concern conflicts in design activities has been shown in several 
studies. Tromp et al. (2011) adopted an interpersonal approach 
to conflict-driven design and utilized the concept in motivating 
socially responsible behavior (e.g. reducing litter in public en-
vironments). Ozkaramanli et al. (2012) focused specifically on 
intrapersonal conflicts between long-term and short-term con-
cerns; and provided multiple design directions to handle such 
conflicts. In addition, a theoretical framework that supports 
our understanding of concern conflicts has been published (Oz-
karamanli & Desmet, 2012). 

An important challenge in this approach is that it requires iden-
tifying users’ experiences of concern conflicts that are relevant 
to the user and inspiring to the designer. To facilitate the activ-
ity of formulating concern sets, Desmet (2008) proposed a ma-
trix with nine distinct sources of product emotion. Each source 
represents a particular concern type. Although this matrix sup-
ports designers in formulating a broad set of user concerns, 
it does not offer assistance in prioritizing between concerns. 
Moreover, the matrix represents isolated concerns without 
supporting designers in identifying promising or inspiring con-
cern conflicts. To support designers in this challenge, this pa-
per introduces research tools that can be of use in identifying 

concern conflicts. First, the concept of concern is discussed. 
Next, the three main ingredients of concern conflict experienc-
es are proposed, each of which can be used as an entry point 
to access concern conflicts. Finally, five research methods are 
introduced and discussed, which are either user-centered or 
designer-centered. The intention of introducing these methods 
is to inform and inspire suitable research protocols for those 
who want to identify and define usable concern conflicts.

CONFLICTING CONCERNS

Concern is a collective term that refers to people’s goals and 
motives (see Frijda, 1988). Concerns play a key role in our emo-
tions: we get emotional about events that are perceived as be-
ing relevant for one or more of our concerns (Arnold, 1960). 
When the event matches our concern, we experience a positive 
emotion, and when there is a mismatch, we experience a nega-
tive emotion. Hence, concerns can play an important role in 
emotion-driven design: one potent way to design for emotion 
is to design for concerns. Considering that people have numer-
ous concerns in their daily interactions, an important question 
is which of these concerns are relevant and inspiring as input 
for user-centered design processes. In this paper, we focus on 
intrapersonal concern conflicts as powerful starting points for 
user-centered design. For this, we use a phenomenological 
perspective to discuss the ‘lived experience’ of concern con-
flicts (i.e. conflict experiences). In this perspective, concerns 
(or goals) are one of the three main ingredients of conflict ex-
periences (Ozkaramanli et al., 2012). The other two ingredients 
are choices and emotions (Ozkaramanli et al., 2012). To illus-
trate the three ingredients, we will use the following anecdote: 

Imagine Jane, who has to get up early for a Skype meeting at 7 
AM; and because she woke up a bit late, she needs to rush her 
morning routine. In her kitchen, she has to decide on what her 
morning drink will be. For a moment she hesitates: should she 
prepare herself a cup of tea or a cup of coffee? On the one hand, 
she prefers coffee because it will keep her energized during her 
morning meeting (concern for competence). On the other hand, 
she prefers tea because it takes less time to prepare than pre-
paring coffee does, which assures her that she will not be late 
for the meeting (concern for timeliness).

(1)  Choices
 Jane’s moment of indecision or hesitation between two 

choices is an essential ingredient of all conflict experiences 
(see Figure two): She can either choose ‘A’ (prepare tea) or 
choose ‘B’ (prepare coffee). Conflict experiences always in-
volve such a decision, in which both choices (A and B) come 
with ‘gains and losses’, because they match with one con-
cern and conflict with another concern. Note that not every 
decision turns into a conflict. Conflict experiences are trig-
gered only when one becomes aware that each choice will 
lead to gains and losses that are relevant for one’s concerns 
in varying degrees. Consequently, the person starts delib-
erating the consequences of each choice.
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(2) Goals
 Jane’s dilemma is fuelled by her goals to be competent and 

punctual. It is important to note that this conflict experi-
ence is context-driven: the two goals do not conflict as such 
because, in principle, Jane can be competent and punctual 
at the same time. In this specific context, however, the two 
goals are conflicting. In addition, it is not the (anticipated) 
events as such (e.g. being late and energized with coffee, 
or being on time and still sleepy with tea) that trigger the 
conflict experience. Instead, the conflict experience is trig-
gered by the evaluation of these events in terms of their 
consequences for one’s wellbeing, for which our goals serve 
as points of reference (see Figure three).   

(3) Emotions
 In her moment of hesitation, Jane experienced mixed emo-

tions (see Figure four). If she chooses tea, she may feel con-
fident because she knows she will not be late for the meet-
ing. Yet, she may feel regret because she knows she will not 
have the energy to contribute much to the meeting. If she 
chooses coffee, she may feel proud because she knows she 
will be sharp in the meeting. Yet, she may anticipate feel-
ing guilty due to being late. Emotions bring the experien-
tial quality to conflict experiences. If there is no emotion, 
there would be no concern at stake, and thus, no conflict 
would be experienced. These emotions are all anticipated 
emotions in nature, i.e., they are emotions experienced 
in response to potential future outcomes (see Perugini & 
Bagozzi, 2001). Emotions experienced in the moment of 
decision-making may, for example, be doubt, reluctance, 
hope, fear or worry, which are evoked in response to indeci-
sion instead of potential outcomes.

 The three ingredients of conflict experiences enable us 
to summarize Jane’s concern conflict in Figure four. Even 
though the specific choices, goals, and emotions are dif-
ferent for each conflict, it should be possible to determine 
these three ingredients in every experienced conflict. You 
may now think that one would not invest so much cogni-
tive and emotional effort in making simple decisions such 
as preparing tea or preparing coffee; however, our brains 
do. According to recent research, goal conflicts can occur 
outside of conscious awareness (Kleiman & Hassin, 2011). 
This is because people have many goals that are potentially 
conflicting, while our mental resources are too limited to 
resolve all goal conflicts within our conscious awareness 
(Kleiman & Hassin, 2011). Therefore, we often experience 
manifestations of goal conflicts such as behavioral variabil-
ity, increased decision time, and emotional arousal (Kleiman 
& Hassin, 2011). These manifestations might be linked to the 
ingredients of conflict experiences. In essence, behavioral 

2 From a motivational perspective, the three types of concerns 
(goals, standards, attitudes) can be linked to high-order goals 
such as those provided by Ford (1992). Thus, the words ‘con-
cern’ and ‘goal’ can be used interchangeably in the context of 
conflict experiences.

Figure 3. Choices and goals involved in the conflict experience.

Figure 2. Choices involved in the conflict experience.

Figure 4. Choices, goals, and emotions involved in the conflict experience.

variability corresponds to indecision evoked by two choic-
es, while increased decision time corresponds to weighing 
out potential gains and losses with respect to goals, and 
emotional arousal corresponds to mixed emotions. These 
three manifestations can act as ‘cues’ or ‘symptoms’ for de-
signers when diagnosing the presence of a goal conflict in 
specific situations. 
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METHODS FOR IDENTIFYING CONCERN 
CONFLICTS

To use concern conflicts as input for their process, designers 
need to actively seek concern conflicts in the research context 
they intend to design for. We propose that any of the three main 
ingredients (choices, goals, or emotions) can be used as an en-
try point for probing conflict experiences. However, different 
research contexts may require using different entry points. A 
complication is that people simply do not always have con-
scious access to their concerns (see Wilson, 2002). This task 
becomes much more challenging in the case of conflict ex-
periences, because people tend to ignore or deny conflicting 
thoughts as a way of maintaining consistency in attitudes or 
behavior (see Festinger, 1957; Bem, 1967). In this section, we 
suggest five qualitative research methods that can help access 
relevant and inspiring concern conflicts. The suggested meth-
ods can be divided into two categories: 

(1) User-centered methods that involve users as research par-
ticipants in data collection: Emotion Capture Card (ECC) 
procedure, experience booklets, and phenomenological in-
terviewing.

(2) Designer-centered methods that rely on the knowledge and 
judgments of the design team and possibly other experts: 
introspection and co-exploration.

The suggested methods are exemplified using illustrative re-
search contexts with the intention to inform and inspire suit-
able research protocols for the design brief at hand.

User-centered research methods
We propose three user-centered research methods for access-
ing concern conflicts. Emotion Capture Card procedure (ECC) 
originates from design research and has been previously ap-
plied by Ozkaramanli et al. (2013). Experience booklets and 
phenomenological interviewing are widely used in psychology 
(see Moustakas, 1994), and their combination has been previ-
ously applied in design research (see Ozkaramanli et al., 2012; 
Fokkinga & Desmet, 2012).

Emotion capture card procedure  
Frijda (1988) formulated the ‘law of concern’, which states that 
every emotion hides a concern. In line with this law, an indi-
vidual’s emotions can be considered as reliable entry points 
to their concerns. Imagine, for example, a friend who is disap-
pointed after watching Eastwood’s movie Million Dollar Baby. In 
the after-movie conversation, you may discover that the under-
lying concern that created your friend’s disappointment was a 
‘concern for happy endings’. Emotion capture cards are based 
on this law of concern. 

Consider a design brief in which the context of design or the 
product to be designed is already specified in the brief, such 
as: designing a coffee-machine that enhances the morning ex-
perience of working mothers. In this case, it might be fruitful 
to focus research efforts on the given context by implementing 

the Emotion Capture Card (ECC) procedure (see Ozkaramanli 
et al., 2013). ECC procedure follows three main stages: (1) cap-
turing emotions, (2) distilling concerns, and (3) formulating 
concern conflicts. 

In the first stage, the research team captures emotions (both 
positive and negative) through observing a working mother 
(i.e., research participant) in a relatively unobtrusive way as 
she goes through an activity, while occasionally probing her for 
emotions. The participant can either report emotions as they 
arise, or researchers can prompt for an emotion when they ob-
serve an emotional event. 

In the second stage, the research team interviews the partici-
pant using a laddering-type technique to deepen the under-
standing of concerns underlying emotions (see Reynolds & Gut-
man, 1988). For example, if the mother gets angry with her kid 
for not finishing her breakfast, she can be probed to specify the 
personal reasoning underlying this emotion using a laddering 
technique (e.g. Researcher: why were you angry? Participant: 
because, I want my children to have enough energy for school). 
Both positive and negative emotions can be reliable entry points 
for concerns. In addition, mixed emotions can be valuable entry 
points for capturing concern conflicts, since, based on the ‘law 
of concern’ (Frijda, 1988), mixed emotions can guard multiple 
concerns. The emotion capture card shown in Figure five facili-
tates the first two stages of the ECC procedure.

In the third stage, the research team forms an overview of par-
ticipants’ concerns and focuses on relationships among these 
concerns to formulate potential concern conflicts (see Ozkara-
manli et al., 2013). For example, some of the concerns in the 
above example might be ‘being a good mother’, ‘maintaining 
order in the kitchen’, ‘having me-time’, and ‘being a responsi-
ble employee’. Through comparing and contrasting these con-
cerns, the research team can formulate potential concern con-
flicts. In this example, a concern conflict might occur between 
the concerns ‘being a good mother’ and ‘having me-time’: being 
a good mother requires the mother to invest time in taking care 
of children in the morning, while she may also desire a quiet 
moment for herself.

Experience booklets and phenomenological 
interviewing
Consider a design brief in which the context of design and 
product to be designed are open to interpretation, such as: 
improving the university campus environment to enhance aca-
demic success. In this case, the design team might be able to 
formulate suitable design contexts, such as lecture rooms or 
study rituals, and actively seek conflict experiences in these 
contexts using ECC procedure. Alternatively, the design team 
might start with researching students’ concerns and concern 
conflicts in a holistic manner, for example, by investigating stu-
dents’ academic experiences across multiple contexts. For the 
second alternative, experience booklets in combination with 
phenomenological interviewing might be a more efficient ap-
proach than applying ECC procedure for multiple times in mul-
tiple contexts.
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Experience booklets provide a medium for participants to re-
cord their conflict experiences by answering a number of ques-
tions designed to probe these experiences. Here, the goal is to 
bring conflict experiences into awareness and to collect inspir-
ing concern conflicts (see Ozkaramanli et al., 2012). Similar to 
cultural probes (Gaver et al., 1999), experience booklets tar-
get inspirational quality rather than quantity in participants’ 
responses. However, experience booklets are different than 
cultural probes or sensitizing booklets (Sleeswijk Visser et al., 
2005), since they target experiences related to a specific phe-
nomenon rather than information on general characteristics of 
users and their context. Figure six and Figure seven show pos-
sible questions that students might be asked in an experience 
booklet designed for the given research context. 

The question in the booklet example in Figure six uses the well-
known metaphor of an angel ‘should-self’ fighting against an 
evil ‘want-self’ to probe for conflict experiences between long-
term goals and short-term pleasures (Mikman et al., 2008). 
This question uses choices (instead of goals or emotions), as an 
entry point to the conflict experience, where the choices may, 
for example, be ‘I should study for my exam’ versus ‘I want to 
play the guitar’. In Figure seven, the question uses goals as an 
entry point (instead of choices or emotions) to probe conflict 
experiences. In this question, the focus is on the interference 
(i.e. conflict) among goals, where pursuing an academic goal 
interferes with the pursuit of another important goal due to 
limited resources such as time, energy, or money (Riediger & 
Freund, 2004). 

Phenomenological interviewing can be facilitated by using the 
responses given in the experience booklet as input (see Oz-
karamanli et al., 2012; Fokkinga & Desmet, 2012). According to 
Moustakas (1994), phenomenological interviews can be con-
ducted in an informal, open, and interactive way, and in a set-
ting that is natural to the participant. The fundamental question 
that needs to be answered in the phenomenological interview 
is ‘What is it like to experience this specific phenomenon?’ (Eng-
lander, 2012). For conflict experiences, the interviewer and the 
participant can go through the responses given in the experi-
ence booklet and discuss them in greater depth, for example by 
collecting information on choices, goals, and emotions involved 
in these experiences (see Ozkaramanli et al., 2012).  

Designer-centered research methods
We propose two designer-centered methods for accessing con-
cern conflicts: introspection for exploring concern conflicts 
through designer’s own conflict experiences; and co-explo-

Figure 5. An example of a filled emotion capture card (the white section is 
used to take notes during observations, and the gray section is completed 
after the laddering interview).

Figure 6. Booklet page that asks about 
choices of a ‘should-self’ versus a ‘want-
self’.

 

Figure 7. Booklet page that asks about 
an experience when pursuit of an aca-
demic goal interferes with the pursuit 
of another important goal due to lim-
ited resources such as time, energy, or 
money.



322 DESIGN & EMOTION 2014  |  SOCIAL INNOVATION  |  COLOMBIA

ration for exploring concern conflicts through collaboratively 
formulating insights in a team of designers and experts. Con-
sider a design domain that has been widely researched such 
as: motivating sustainable eating habits by reducing red-meat 
consumption (see Ozkaramanli & Desmet, 2012). Sustainable 
eating is a broad design domain that hosts many controver-
sies and opposing opinions. More importantly, much has been 
written on this topic, in academia and other fields, which can 
form reliable sources of information for the design team. Due 
to abundance of research material in this domain, it might be 
a plausible approach to involve members of the design team, 
and expert opinion to identify relevant and inspiring concern 
conflicts, instead of involving users.

Introspection
Introspection can be defined as ‘an ongoing process of track-
ing, experiencing, and reflecting on one's own thoughts, mental 
images, feelings, sensations, and behaviors’ (Gould, 1995, p.1). 
Introspection might be particularly suited for investigating 
conflict experiences for two reasons: they are abundant in ev-
eryday life, and they are emotional (i.e. self-relevant) phenom-
ena that can grab attention. Designers can use introspection 
by being mindful about and reflecting on situations in which 
they themselves experience the symptoms of conflict (i.e. be-
havioral variability, prolonged decision making, and emotional 
arousal), which might enhance designers’ understanding of the 
phenomenon through first-hand insights. For example, in the 
domain of sustainable eating, the designer might choose to 
systematically record moments of hesitation regarding selec-
tion, preparation, and consumption of food. Here, introspec-
tive thought exercises suggested by Gould (2012) can help fo-
cus designers’ awareness on their mental processes. 

It is important to note that introspection is considered a con-
troversial method in consumer research (Gould, 1995; Gould, 

2013), and thus, understanding its contribution to designing 
requires future research. However, using this method in com-
bination with user-centered research methods might facilitate 
mediation between designers’ personal insights and the in-
sights obtained from future users.

Co-exploration
We propose co-exploration as a work-in-progress procedure 
that can be used by designers and experts to collaboratively 
formulate possible concern conflicts in a specific design do-
main. We suggest that the proposed tool shown in Figure eight 
can facilitate this collaboration. The tool is composed of an in-
fographic of several conflict experiences in different contexts, 
and a set of goal cards inspired by the goal taxonomy of Ford 
(1992). The tool works as a two-step creativity tool typically 
used in brainstorming sessions. In the first step, the research 
team explores the infographic to acquire an understanding of 
conflict experiences. Next, each team member picks a concern 
card and tries to formulate a concern conflict by pairing this 
card with the card of another team member using free asso-
ciation. Imagine that a member of the design team picked the 
card of ‘tranquility’ while another member picked the card of 
‘mastery’ (see Figure eight). By pairing these two cards, the 
team can brainstorm about possible conflict experiences that 
involve these two specific concerns and are relevant for the 
design brief at hand. A possible concern conflict between 
‘tranquility’ and ‘mastery’ in the domain of sustainable eat-
ing may be summarized in the following narrative: ‘I want to 
master the art of cooking by combining different vegetables 
with spices; however, when I get out of work, I am usually too 
tired to bother with cleaning, chopping and cooking vegetables 
– it is a lot easier to grill a piece of steak and eat it with some 
mashed potatoes’. Following this formulation, the design team 
can discuss emotions and choices involved in this specific con-

Figure 8. Pairing example goal cards for formulating concern conflicts by free association (goal definitions are adopted from Ford (1992)).
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flict experience. The design team can repeat this exercise until 
designers and experts agree upon a relevant and inspiring set 
of concern conflicts. 

DISCUSSION 

Conflict experience is a rich, everyday phenomenon that can be 
an inspiring starting point for user-centered design. This paper 
conceptualized concern conflicts as an experience that involves 
three main ingredients, namely choices, goals, and emotions. 
Additionally, we suggested five qualitative research methods 
that might help designers in identifying concern conflicts. In 
explaining the methods, we discussed three research contexts 
that differed from each other in the way that they specified 
the intended design context. The selection of these research 
contexts were random yet relevant for illustrating the imple-
mentation of the proposed research methods. It is possible to 
swap the research methods between the illustrated research 
contexts, or even to use them in combination. Here, it is up to 
the design team to select the most suitable research methods 
based on the qualities of the research context, and the goals 
and the resources of the design team. 

We made a distinction between user-centered and designer-
centered research methods. User-centered methods (ECC 
procedure, experience booklets, and phenomenological inter-
viewing) are empirical methods that yield detailed insights into 
the lived experience of conflicts, as experienced by potential 
users (see Ozkaramanli & Desmet, 2012; Ozkaramanli et al., 
2013). Therefore, they might be valuable research methods if 
the design team feels that involving users will lead to deeper 
insights on conflict experiences in a given domain. Designer-
centered methods (introspection and co-exploration) rely on 
the knowledge and judgments of the design team instead of 
those of users. Introspection can deliver rich insights on specif-
ic experiences (Gould, 2013); however, the insights are limited 
to the experiences of one person, and thus, may not be gen-
eralizable to all potential users. Co-exploration might deliver 
reliable insights based on expert opinion; however, it might not 
yield a rich understanding of conflict experiences in terms of 
choices and emotions involved. There are emerging perspec-
tives in design research that support designers in using their 
own experiences when designing or evaluating products, such 
as autobiographical design (see Neustaedter & Sengers, 2012), 
designer experience (see Nieminen et al., 2011) and immer-
sion (see Jordan, 2000). Additionally, it could be a valuable 
approach to combine (i.e. to triangulate) user-centered and 
designer-centered research methods to ensure identification 
of relevant and inspiring concern conflicts. 

Design teams can access concern conflicts either directly or 
indirectly. When using the ECC procedure, design teams for-
mulate concern conflicts by comparing and contrasting users’ 
concerns captured in a specific context by using emotions as 
an entry point. This is an indirect way of identifying concern 
conflicts, and the findings need to be evaluated either by users 
or by experts to ensure that the design team has a relevant set 

of concern conflicts. Alternatively, design teams can identify 
concern conflicts by asking questions directly about the con-
flict experiences. For this, design teams can formulate ques-
tions such as those in Figure six and Figure seven, or they can 
be observant about the symptoms of conflict experiences, (i.e. 
behavioral variability, increased decision time, and emotional 
arousal) when observing users or when using introspection.

Following identification of concern conflicts, designers will 
need to determine which concern conflicts they would like to 
focus on when designing. From users’ perspective, the inten-
sity of emotions experienced in the conflict experience might 
indicate whether the concern conflict is worthy of designing. 
The stronger the emotions, the more important the concerns 
at stake (Frijda, 1988), indicating a strong concern conflict. Ad-
ditionally, repetitive conflict experiences might be worthy of 
designing, since they indicate that users might need support 
in dealing with these concern conflicts (see Ozkaramanli et al., 
2012). From designers’ perspective, we suggest that concern 
conflicts need to be formulated at an appropriate abstraction 
level that supports creativity while maintaining relevance for 
potential users: concern conflicts that are too abstract and 
general (e.g. responsibility versus competence), or concern 
conflicts that are too concrete and context-specific (e.g. pre-
paring tea versus preparing coffee), might hinder creativity.

Limitations and future research
The proposed research methods are intended as a possible 
tool-set that might help in identifying relevant and inspiring 
concern conflicts. These methods need further reflection and 
evaluation before establishing their effectiveness in accessing 
concern conflicts, and new methods may be added to the list 
following further research. Additionally, translation of research 
goals into simple and concise questions, understandable by us-
ers, can be a challenging task. Further research is needed to 
eliminate semantic issues while talking with users about ab-
stract concepts, such as emotions, concerns, and concern con-
flicts, to enhance the effectiveness of user-centered methods. 
Most importantly, identifying concern conflicts takes designers 
only half way through the design process. As a result, further 
research is needed to address the following questions: ‘what 
are possible criteria for determining the most inspiring concern 
conflicts? and ‘what are the design strategies that can form vi-
able starting points for designing with concern conflicts?’ Our 
future work will focus on answering these questions. 
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ABSTRACT

There are a number of unknowns regarding conventional Emotional Design methodologies, 
especially in terms of the feedback from target users. Grey areas include questions such as: 
why are these methodologies so trusting of the user's response? Does the user really under-
stand what is being asked of them? How do such methodologies consider the external factors 
that condition the emotional state of the individual, and therefore their answer? Is a subjective 
analysis of the emotion resulting from the cognitive interpretation of a stimulus sufficient? If 
it is indeed possible to measure the physiological reflex of an emotion, why is this parameter 
rarely considered as a viable option?

The main objective of this investigation is to respond to these questions, thus making the pos-
sibility of project development via emotional design more accessible. This can be achieved by 
leveraging the objectivity of the physiological register through the use of appropriate technol-
ogy, and by fine-tuning the technical specifications and product design parameters which relate 
to the end-user's various needs, in terms of product functionality, usability and the user's emo-
tional involvement.

KEYWORDS: neurodesign, biofeedback, neuroscience,  psychophysiology, brain,  
neuromarketing

INTRODUCTION

Throughout history, cognition and emotion have been consid-
ered as being independent, even opposing, processes. The 
Greeks made the distinction between reason and passion, thus 
separating thoughts from feelings. Reason was considered the 
medium for thinking clearly by controlling our passions, which 
in turn were thought of as out-of-control emotions that blur 
our capacity for reasoning (Belmonte, 2007). During the 17th 
century Descartes lent weight to this idea and supported this 
distinction in his research. He considered that the mind was 
void of either spatial extension or physical content, two char-
acteristics that would allow it to live when the body no longer 
existed. By discounting any of the physical properties of the 
mind, Descartes rendered the link between mind and body 
for the fulfillment of its supposed functions impossible. The 
mind-body conundrum has remained unsolved until the pres-
ent day, recurring as a constant subject of debate in the fields 

of psychology and philosophy. Even in the 20th century, and in 
spite of the evolution of the sciences of mind and brain, there 
were so many opposing approaches and methodologies that it 
was impossible to tackle the problem with any hope of reach-
ing a solution (Damasio, 2011).  It seems that finally in the last 
decade, thanks largely to the contributions of important sci-
entists and neurologists such as Joseph LeDoux and Antonio 
Damasio, the close link between emotion and cognition has 
started to gain acceptance. Underlying the conscious com-
ponents of both, it is clear that diverse, subconscious brain 
mechanisms interact to determine the conscious characteris-
tics of thought and emotion. 

Thanks to the work of these scientists, and the advances in the 
technological aspects of the devices used in their research, 
new advances in neuroscience have been made that allow us 
to recognize that cognition and emotion are unified and that 
they contribute jointly and equally to the control of thought 
and behavior (LeDoux, 1995).
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Cognition includes aspects such as perception, memory, at-
tention, or action, while emotion ranges from a person's subjec-
tive feelings to their body's physiological and physical reactions 
to stimulus. 

THE STRUCTURE OF EMOTIONS

As with its theoretical conception, there is no general consen-
sus on the structures that make up emotions. Some research-
ers use categories, others dimensions, some employ bipolar 
concepts, some unipolar concepts, some propose a simple 
structure, some a circumplex model, and still others a hierar-
chical model (Russell & Feldman, 1999). 

For Russell, emotions cover too many types of event to be de-
scribed in a unique scientific category, and it seems impos-
sible to merge them together to form a unique structure. As 
an example, let us take the distinction between core-affective 
and prototypical emotional episodes. The former refers to the 
consciously accessible elementary processes of pleasure and 
activation, which are caused by multiple factors, and are al-
ways present. Its structure implies two bipolar dimensions. 
The latter corresponds to a complex process developed over 
time, consisting of a series of causally-connected components 
(for example, background, personal evaluation, physiological, 
affective and cognitive changes, behavioral responses, auto-
categorization), but has a single perceived cause and is singu-
lar in nature. Its structure includes verbal categories, vertically 
organized in a confused hierarchy, and horizontally organized 
as part of a circumplex. This approach to the discrepancy be-
tween a structure based on categories and another based on 
dimensions was also discussed by Fijda y Mesquita (1998). 

One of the main difficulties of the categorical structure is that 
the terms used to define the categories themselves in any giv-
en language are similar in other languages but not identical. 
To this, add the fact that each category is more a question of 
degrees than of absolute extremes, and the distinctions be-
tween these categories become blurred. Furthermore, these 
categories describe complex processes formed by a set of 
temporally-ordered and causally-related components. 

The variability of the relationship between the components of 
an emotion and the ambiguity, from a semantic point of view, 
of the concepts of emotions therefore render named catego-
ries less adequate than the names given to their component 
emotions (or dimensions).

THEORIES OF EMOTIONS

As a consequence of the ambiguity in the definition, classifica-
tion or structure of emotions, a great diversity of approaches 
has arisen, each derived from different theoretical models as 
a function of the emotional component that formed the basis 
of its interest. 

The principal conceptual developments can be classified in a 
similar way to that of Plutchik (1980): evolutionist, cognitive, 

behavioral, psychological, and neurological, although in this 
article we will cover only the last two.

Psycophysiological
The psychophysiological part of the idea proposed by James 
(James, 1884, quoted by Chóliz, 2005) considers that an emo-
tion arises as a consequence of the interpretation of a deter-
mined physiological response produced by a definite event. 
According to the hypothesis of James-Lange, each emotional 
reaction could be identified through a determined and differ-
entiated physiological pattern. This directional fractionation 
(Lacey, 1967, cited by Zhóliz, 2005) is characterized by the fact 
that an emotional response is either sympathetic or parasym-
pathetic, favoring the appearance of differentiated response 
patterns for each affective reaction. Numerous studies along 
these lines have allowed the identification of variables such 
as heart rate, conductivity, or body temperature when faced 
with specific events. These results could be explained through 
the existence of psycho-biological programs specific to each 
emotion, which would facilitate our ability to adapt our be-
havior to a given situation. The various studies that have been 
performed have involved the monitoring of different systems 
including electrodermal response, gastrointestinal activity, 
cardiovascular activity, muscular activity, respiratory activ-
ity and, with the evolution of technology in the last few years, 
asymmetry in Electroencephalography when experiencing a 
range of emotions.

Neurological
Even though the James-Lange hypothesis established that the 
physiological base of emotions is located in visceral mecha-
nisms, Cannon considered that the physiological base was in 
the thalamus and hypothalamus. The thalamus gives an emo-
tional quality to the impulses that pass through it; an envi-
ronmental stimulus acts on the receptors, which send that 
stimulus to the cortex via the thalamus. The cortex again stim-
ulates the thalamus, which then acts according to predeter-
mined patterns corresponding to specific forms of emotional 
expression. For Cannon, the activation of thalamic neurons 
acts as an activator of muscles and viscera, and sends feed-
back to the cerebral cortex, demonstrating that emotional 
experience and physical change occur almost simultaneously 
(Palmero, 1996). Ultimately, the Cannon-Bard activation theo-
ry argues that an emotion is a sign of an emergency situation, 
and motivates the organism to react and control that emotion.

Papez and McLean established the physiological base of emo-
tions as residing in the limbic system. For both the authors, 
the hypothalamus and limbic system provide the biological 
substrate for an emotional experience. Papez speculated on 
the existence of specific brain areas dedicated to emotions. 
He considered that the hypothalamus was the sender and re-
ceiver of information to and from the limbic brain and that the 
hippocampus acted as coordinator or regulator between the 
hypothalamus and the cingulate cortex and the parahippo-
campal gyrus (Belmonte, 2007). The expression of emotions 
implies a hypothalamic control of visceral organs, while  
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feelings appear in the ‘Papez circuit’ (Palmero, 1996). In the 
end, the brain areas that form this circuit are related to the 
limbic system, as referred to by McLean (McLean, 1949, cited 
by Palmero, 1996). The main contribution from McLean was the 
consideration that the human encephalon is a system formed 
of three layers, colloquially known as the ‘Reptilian complex’, 
responsible for the automatic, instinctive behavior necessary 
for the organism's survival; the ‘Paleomammalian complex’, in 
charge of the conservation of both the species and individual; 
and the ‘Neomammalian complex’, necessary for the develop-
ment of rational strategies and for verbal capacity. 

Lindsley's ‘activation theory’ situates the physiological base of 
emotion in the reticulated formation of the brain stem, and 
accepts that the hypothalamus is the main area for the orga-
nization of emotional expression. Lindsley considers that the 
reticulated system must be activated in any significant expres-
sion of behavior. When a stimulus appears, sensory, visceral, 
and somatic impulses take the following course: arrival at and 
integration into the reticulated formation, followed by trans-
mission to the hypothalamus and thalamus centers where they 
activate the cerebral cortex. This activation occurs concur-
rently to electro-cortical de-synchronization, giving rise to the 
possibility of finding a minimal level of activation in non-emo-
tional situations, and the highest level of activation in situa-
tions of extreme emotional excitation (Palmero, 1996).

The relationship between emotion and activation is defined by 
the existence of a main process, wherein cortical, autonomous, 
and somatic systems are coordinated. This process would be 
responsible for the quality of the different affective reactions. 
As a consequence, prominent studies have been characterized 
by the selection of a particular physiological variable as an in-
dicator of the activation level, in order to register its correla-
tion to different emotional reactions.

Damasio (2011) proposes the following hypothesis about work 
on emotions: strictly speaking, an emotion such as happiness, 
sadness, shame or sympathy is a complex set of chemical and 
neuronal responses that form a distinctive pattern. A normal 
brain produces responses when it detects an Emotionally 
Competent Stimulus (ECS). This is the object or event whose 
presence, whether real or remembered, triggers the emotion. 
Such responses are automatic.

In every emotion, neuronal and chemical discharges occur 
that temporarily modify, in a specific way, our internal state, 
our visceral organs, and our musculo-skeletic systems. Every-
thing that makes up a human being, from facial expressions to 
behavioral patterns, is established in this way. Damasio (2011) 
has established schematically that the trigger and execution 
of emotions happens as follows: firstly, the evaluation and 
definition of an ECS activates the areas of the cerebral cortex 
associated with the senses and those of a higher order; next, 
what Damasio refers to as the emotional ‘trigger’, or induction, 
occurs, which takes place in the cerebral amygdala. Subse-
quently, emotional execution occurs in the basal fore-brain, 
involving the hypothalamus and brain stem. Lastly, the emo-
tional state is produced, causing a series of transitory changes 
in the internal condition.

FROM NEUROSCIENCE TO 
MARKETING: NEUROMARKETING

Neuroscience, ‘the science of the brain’, is defined by Kandel 
(2000) as a fusion of different disciplines, including molecular 
biology, electrophysiology, anatomy, embryology and devel-
opmental biology, cell biology, and behavioral biology. This fu-
sion aims to contribute to the explanation of human behavior 
in terms of brain activity and how their environment, and even 
the behavior of other human beings, influence cells.

A pioneering example of the application of neuroscience to 
business can be seen in marketing, whose development has 
been based on knowledge gained from other disciplines such 
as psychology, sociology, economics, and anthropology. When 
advances in neuroscience and neuropsychology were incorpo-
rated, an extraordinary evolution took place, resulting in the 
creation of a new discipline known as neuromarketing (Bra-
idot, 2005).

Neuromarketing incorporates a range of resources based on 
the understanding of brain processes linked to sensory per-
ception, information processing, memory, attention span, 
rationality, emotions, and mechanisms that interact during 
learning and decision making, allowing us to overcome poten-
tial errors caused by a lack of awareness of the related internal 
processes and the metaconscious. 

According to Epstein (1994), people sense reality in at least 
two different ways: cognitively, which is considered to be ana-
lytical and rational, and affectively, which is considered to be 
intuitive and experiential. Recent studies have determined that 
up to 95% of our decision-making happens at the fringe of our 
consciousness. Our senses receive around eleven million bits 
of information every second, whilst the conscious brain can 
only process some forty bits per second. The subconscious, or 
the affective way of processing information, is some 200 times 
faster. This is due mainly to the fact that cognitive processes 
involve an automatic and simultaneous search of our experi-
ence database. In some ways, it is as if the brain searches in its 
memory database for related events, including possible com-
binations and consequences. 

This means that the cerebral areas of rationality cannot work 
in isolation from the areas of biological-emotional regulation. 
The two systems communicate with one another and hence 
jointly affect our behavior.

The great challenge seems to lie in predicting the latent needs 
of users and what their behavior will be during their interac-
tion with the product or service, so as to contribute to a more 
positive user experience (Khalid, M.H., 2006).

One example of Neuromarketing can be found in the work of 
Lindstrom (2008), who carried out various studies employing 
magnetic resonance to record the majority of their results. One 
of the most surprising insights they gained into the relationship 
between our brain and emotions concerns the warnings found 
on tobacco and cigarette packaging. From a rational perspec-
tive, such warnings should, in principle, act as a deterrent and 
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reduce tobacco consumption among smokers. In reality how-
ever, their effect is quite the opposite; they cause an activation 
of the ACCUMBENS centre of the brain, known as the 'point of 
anxiousness', which in turn increases the desire of the smoker 
to light up a cigarette. Nevertheless, from the responses given 
in a related questionnaire, the majority of these tobacco users 
felt that these warnings did indeed act as a deterrent. Such 
a response illustrates the fact that focusing solely on subjec-
tive aspects of our emotions can introduce a source of error in 
the interpretation of a study's results, a fact that highlights the 
importance of considering the use of technology as a comple-
mentary measuring tool in any such investigation.

In general, such studies relate to the field of marketing, and 
often serve as a way of confirming the emotional response 
generated by a given product or advertising campaign. This 
current investigation represents an attempt to incorporate 
emotional response data recording, and its interpretation as 
an integral variable in a project's development from its initial 
stages, so as to better guide its evolution in terms of variables 
such as its functionality, ergonomics, and usability.  

qUANTIFYING EMOTIONS

Our brain has a series of automatic mechanisms, or subcon-
scious reactions, which can be monitored both via our brain 
activity and from the point of view of their behavioral and psy-
chophysiologic consequences. This additional information al-
lows us to understand the behavior of human beings in a more 
clear and precise way. 

As indicated by Braidot (2005), surveys, in-depth interviews, 
and focus groups can only provide superficial information 
about the underlying causes that relate to consumer behavior. 
This is due to the fact that the answers to both a question-
naire and a guided conversation during motivational research 
obtain information based exclusively on conscious reflexion, 
when actually most of our choices originate from unconscious 
reasoning. The key lays now not so much in the analysis of 
what clients say, or in monitoring the way they act, but rather 
in investigating the underlying causes behind their behavior.

Every time the brain is submitted to stimulus via the senses 
(sight, hearing, touch, etc.), its activity and the related con-
sequences from a psycophysiological and behavioral point 
of view appear as a series of signals (electrical, magnetic, 
chemical etc). Different technologies have been developed 
to measure this activity, such as functional magnetic reso-
nance imaging (FMRI), magnetoencephalography (MEG), 
positron emission tomography (PET), and electromyography 
(EMG). However, the application of these technologies re-
mains complicated and they are not currently viable for use 
in real-life situations.

As a result, in this research paper we have taken a special in-
terest in those technologies whose evolution and development 
in recent years have demonstrated a significant improvement 
in access to these devices, allowing a far wider group of pro-
fessionals to employ them in their studies.

Galvanic skin response (GSR) or skin conductance 
response (SCR) 
This technology is famous for forming the basis of the well-
known polygraph or lie detector. It is based on the fact that our 
skin's electrical resistance changes in response to our emo-
tional changes. 

It measures the conductance of the skin, among other indica-
tors, to infer the level of activation (excitement) of the subject. 
This activation is fundamental in regulating consciousness, at-
tention span, as well as the processing of information, and is a 
crucial element in the motivation of specific behavior.

Portable electroencephalography system (EEG)
The electroencephalography system, or portable EEG, gives 
us information about the brain areas that are excited when 
it comes to interacting with different stimuli (colors, sounds, 
smells, forms, and so on), or when undertaking some kind of 
activity. As it is a portable system, this information is obtained 
in a real-life context and not under laboratory conditions, thus 
providing both qualitative and highly reliable data relating to 
the subject's experience. 

Thanks to the EEG, we are able to measure variables such as 
emotional valence, cognition, attention span, vision, move-
ment, and recognition. 

Facial emotion recognition software
This is a software tool that allows the emotions experienced 
by the users to be determined through the automatic analysis 
of facial expressions. It facilitates the detection of the six basic 
and universal emotions: happiness, sadness, fear, anger, dis-
gust, and surprise, as defined by Ekman (1992). 

Furthermore, the software tracks the orientation of the user's 
head, which allows for a better identification of their facial 
gestures and, by using a complex algorithm, it identifies the 
muscles that are involved and analyzes their response in order 
to indicate which emotion the subject is experiencing at any 
given moment. 

Behavioral analysis software
This software allows us to analyze the behavior of users through 
the observation of their interaction with the environment, and 
records behavioral data for subsequent review, analysis, and 
presentation. Furthermore, the system can be integrated with 
other devices such as those previously mentioned, in order to 
generate a more rigorous analysis.  

Eye tracking system
This tool does not provide information about an emotional re-
sponse, but rather acts as a compliment to the study. 

It allows us to examine the visual pathways followed by the 
subject of the study, and thus create maps that signal the ‘hot 
spots’ of an image, meaning the areas in which vision is focused 
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over the longest period of time. It can also indicate the tra-
jectories that the eyes follow and thus the order in which ele-
ments are examined. The non-invasive character of the system 
allows the activity to be carried out without conditioning the 
interactive experience to the surroundings. 

A PRACTICAL EXAMPLE OF APPLICATION

The main goal of this investigation is to demonstrate the pos-
sibility of developing products according to emotional pa-
rameters, making use of the constant evolution of technology 
and the desire of researchers to employ these new measuring 
systems. In addition, the ‘democratization’ of these technolo-
gies means that research can move away from its traditional 
areas of study, towards new disciplines such as marketing and 
design, allowing us to provide some objectivity to a topic as 
subjective as our emotions. To best develop this approach, 
we have opted to integrate these technological resources in a 
conventional design methodology, and as a practical example 
they have been applied to the development of a music stand. 

The music stand has been relegated to a secondary role within 
the music world, despite being essential to academic train-
ing as well as professional practice. The world of music is an 
artistic discipline that, as such, incorporates emotion as an 
inherent property. However, the close relationship that de-
velops between the musician and their instrument is never 
reached between the musician and the accessories needed for 
the performance of their activity, and especially not their mu-
sic stand. This product, as has been shown in the case of this 
study, generally arouses negative emotions amongst its users, 
the result perhaps of the non-inclusion of certain ergonomics 
of emotional criteria in its design and development; conceiv-
ably as a consequence of its lack of evolution, or because of its 
complexity of use, both in terms of erecting and dismantling, 
and in the context of user-product interaction. 

The development of this practical example was performed 
under a conventional design methodology (Figure 1), which 
covers everything from the strategical product definition and 
conceptual design to its engineering, production, and so on. 
Throughout the different developmental phases, we incorpo-
rated some of the aforementioned devices.

Senso-perceptive session
In the second stage of the design process, an activity called 
‘Senso-perceptive session employing touch’ was held with the 
objective of identifying those materials and/or surface finishes 
that are more pleasing to touch, and which evoke a feeling of a 
higher quality of product. It was carried out using facial emo-
tion recognition software that allowed us to identify emotions 
during the interaction between users and materials, and to vi-
sualize the results instantly. 

The session took place in two phases, one being objective-
behavioral and the other subjective-cognitive. Both are im-
portant, but on this occasion, the goal was to determine the 

emotional impact of the different possible materials as poten-
tial components of the completed music stand. 

During the session, the subjects could not see the materials 
they were touching with their hands, therefore eliminating 
‘contaminating elements’, which we understand as being small 
cognitive processes that prompt the subjects to interpret the 
colors and forms of the materials, creating connections and 
associations that did not form the object of the study. 

In this way, the emotional facial expression of each of the 
subjects was analyzed during their tactile exploration of the 
materials, allowing us to analyze the instant emotional reac-
tion that arises when the tactile perceptive system comes into 
contact with materials of different texture. 

We would like to highlight the informative power that the 
perceptive tactile system provides, since the participating 
subjects of the research use their own hands as their main 
work tool. This information is fundamental, since musicians 
have a daily and constant interaction with their music stand. 
By determining which emotions different materials evoke, we 
can create emotional ties between the music stand and the 
musician. It has been proven throughout history that positive 
emotions create connections and establish associations with 
the individual that reinforce their current behavior, increas-
ing the probability that this same behavior will be repeated 
in the future. 

Once we had obtained objective and behavioral data, sub-
jects were asked how they felt when touching the material. 
This question was associated with the so-called emotional 
valence, hedonistic value or the pleasure-displeasure scale. 
Subjects were allowed freedom to express their opinions and 
beliefs about what they considered they had touched, as well 
as expressing the different associations made between their 
perception and their past experiences with other objects that 
they find similar. 

Figure 1. Methodology
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83.33% of our sample (28 subjects) stated categorically that 
had they seen the materials, they would have reacted differ-
ently, because by seeing the colors and shapes, the emotion 
they displayed would not have been the same. Therefore, the 
sensory integration of the stimulus following different meth-
ods completes the processing of attributed information to 
such stimulus, reducing the informative power of those emo-
tions measured in an indirect way. 

Video catalog
At the end of the fourth stage, a new test was performed us-
ing facial emotion recognition software, combined with a brief 
questionnaire. The session was carried out on each of the par-
ticipants individually, and it is important to point out that at 
no time during the session briefing were subjects informed 
that the prototype being developed had been included in the 
video catalog along with other types of music stand. This was 
done intentionally, since we were interested in finding out if 
they recognized it, and what the sensations were that it pro-
voked among them. The two graphs included in Figure 2 show 
subjects' emotions at two different times whilst viewing the 
video catalog. It can be seen that at the beginning there is no 
clear dominance of any of the emotions measured by the soft-
ware, whereas in the second graph, which corresponds to the 
time interval in which the prototype under development was 
shown, the prominent emotion is happiness. 

Musician-music stand interaction
After the prototype had been manufactured, a fifth stage was 
carried out in which users could experience the product first-
hand, see the advantages of the prototype compared to the 
conventional music stand, and at the same time evaluate all 
the criteria that had been established when it was created. 
The session was divided into two parts: in the first part, the 
user read sheet music from the prototype, and in the second 
part they repeated the activity using a conventional foldable 
stand. The ‘wind’ parameter, simulated by a fan, was main-
tained constant for both parts, since wind is one of the main 
issues that musicians encounter when performing outdoors. 
Both the concentration level and the attention level required 
for the interaction were evaluated. In order to do so, an eye 
tracking system was used (Figure 3), which was capable of 
registering the movements of the human eye and determining 
the main points of focus, along with a galvanic skin response 
receptor that allows us to measure the subject's level of ex-
citement. The visual mapping results obtained during the in-
teraction with both stands, showed that with the prototype, 
users' eyes are directed at the center of the support, helping 
them to achieve a higher level of concentration, whereas focus 
is more dispersed when using the conventional stand.

Figure 2. Measurement of time-dependent emotion

The galvanic response data shows three phases, which can be 
seen in Figure 4. The first is marked by stable  and prolonged 
electrodermal activity, up until the user's direct interaction 
with the prototype. In the second phase, during the interac-
tion with the stand, we observed a marked rise in EDA (elec-
trodermal activity), mainly obtained due to the user's lack of 
knowledge about the use of the prototype. Throughout this 
phase, a small series of regular peaks can be observed, due 
to this inexperience and lack of knowledge. Lastly, during 
the third phase a constant level of excitement is established, 
caused by playing the instrument during interaction with the 
music stand. This promotes a significant rise in the internal 

Figure 3. Eye Tracking
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control locus of the subject; we attribute this to the positive 
consequences of the interaction with their skills as musicians 
and not to other external causes.

As can be observed in the graph, the electrodermal activity 
measurements obtained from the device on the conventional 
stand are constant, with only slight variations. From this it can 
be deduced that despite the great familiarity that the subjects 
have with the music stand, since it does not have an adequate 
design, peaks of excitement are produced that translate into 
increases and decreases of the EDA. In this way, concentration 
and attention levels can be lowered significantly owing to poor 
interaction with what is essentially an unintuitive design. 

CONCLUSIONS

In order to help facilitate the dissemination and implemen-
tation of emotional design and to promote research and de-
velopment, in this paper we have shown a practical example 
based on a methodology of conventional design, but which re-
lies on the use of certain tools, measurement techniques, and 
behavioral and psychophysiological measurements stemming 
from the study of emotions. During the course of the research 
certain limitations have emerged, but the results gained have 
been satisfactory and allow the validation, to a greater or 
lesser extent, of the study's initial main goals. The validation 
process allows us to demonstrate that the prototype devel-
oped was perceived in a very positive manner by the users, in-
dicating that the developments made were adapted, to a large 
extent, to the functional and emotional expectations detected 
in the initial phases of the project. 

The main contributions of this research can be summarized 
as follows: firstly, the demonstration, in both theoretical 
and practical areas, that it is possible to develop products 
with emotional criteria together with a set of techniques and 
tools of conventional design methodologies, without resort-
ing to more specific, complicated, and difficult-to-implement 
methodologies. Secondly, affirmation that a product provokes 
emotion, and that this should be an inherent quality of any 
product, not only a marketing strategy. This research supports 
the idea that this claim can only be sustained through con-
tinuous monitoring of the emotional needs of users in different 

phases of the design process. Thirdly, we can achieve a more 
reliable measurement of the emotional state of the user during 
their interaction with a product by measuring physiological, 
cognitive, and behavioral dimensions. 
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INTRODUCTION

This exploratory research focuses on how people interpret 
computerized visual stimulation. In this case, on-screen 
icons are the subject of investigation. The approach involves 
asking participants to view a fixed set of icons and collecting 
their responses, and determining if any patterns arise from 
the data. Of particular interest is if users respond that certain 
aspects of visual design are more influential than others (e.g. 
contrast, color, photorealism, perspective, number of meta-
phors, adherence to archetype, etc.). It seems logical that 
the more elements we are presented with onscreen, the more 
we are required to visually ‘digest’ those elements; and vast 
data in the field of attention has confirmed this. Two research 
groups say it well: ‘Our environment contains much more 
sensory information than we can process at any given time’ 
(Liu & Mance, 2011, p26), and ‘people can respond to only a 
small amount of the sensory information present at any mo-
ment’ (Corbetta et al., 1990, p. 1556). Visual processing takes 
valuable time and energy, especially when the extra visual 
elements are redundant and unnecessary. In this era where 
computers are becoming increasingly entwined in our ev-
eryday lives, our visual sense is immersed in ever-increasing 
amounts of stimuli. There surely must be a saturation point 

somewhere. Due to these factors, it becomes even more im-
portant for HCI/GUI designers to use streamlined visual inter-
faces to reduce cognitive load, reduce the potential for stress 
and increase a user’s effectiveness when s/he interacts with 
a computerized device. In short, this researcher ascertains 
that visual information should be as simple and effective as 
possible in all human-computer interface tools. 

Several studies support the use of simple visual design over 
complicated visual design: Chiu et al. (2012); Davis & Swezey 
(1983); Huang et al. (2002); Gittins (1986); McDougall et al. 
(2000); McDougall & Reppa (2008); Reppa et al. (2008); Yan 
(2011) etc. Byrne sums it up:

for icons to be effective aids to visual search, they must be sim-
ple and easily discriminable …

They (icons) seem to clutter the display with information that 
participants are unable to employ to their advantage (Byrne, 
1993).

There is a large amount of research regarding how icons af-
fect the participant’s experience and how to design icons ef-
fectively. However, these studies do not distinguish between 
all age groups. Studies with adults and seniors are preva-
lent, whereas studies comparing adults with children are 
virtually absent. This is not a good idea as children/youth’s 

ABSTRACT

A comprehensive user test was conducted with 29 participants, 11 of whom were aged five to 
twelve. The intention of the exploratory computer-based test was to collect both quantitative 
and qualitative information—this article reviews the qualitative data only. After the user test, 
each participant answered identical, open-ended questions regarding his/her approach(es) to 
the task. Data was split into <13 (Youths) and >17 (Adults). The age groups’ responses are com-
pared: Youths’ responses were often succinct, direct, and confident compared with the long, de-
tailed, and verbose responses from the Adults. Adults often contradicted themselves whereas 
Youths did not. In order to categorize the participants’ diverse experiences, responses were ana-
lyzed for target words. The potential for design biases is highlighted. It is recommended that 
designers verbally test their specific user group—often—during the HCI/GUI design process 
in order to avoid designing from their own perspective and misunderstanding their user group 
entirely. 
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computer experience is continuously on the rise (Rocheleau, 
1995). Children and youths represent an important partici-
pant group (Chiasson, & Gutwin, 2005), and it is important 
that their needs be taken into account (Druin, 1999). Not all 
user groups are included regularly, despite such acknowledg-
ments from researchers (e.g. Adams et al):

Within HCI, there is also the recognition that the focus on tasks 
is not enough to design and implement an effective system. 
There is also a growing need to understand how user issues are 
subjectively and collectively experienced and perceived by dif-
ferent user groups (Adams et al., 2008, p. 138)

This article describes one data set of a computer-based user 
test that incorporated both quantitative (via participant 
ranking) and qualitative (via post-test interview) techniques. 
According to Adams et el. (2008), this multiple approach (i.e. 
gathering numerous sets of data simultaneously) embod-
ies the true intention of grounded theory research. The user 
test was conducted in a modern computer laboratory setting 
(Jensen & Skov, 2005) where conventional computer-inter-
face icons were used as an example of low-level visual stimuli. 
‘Low-level’ in this context refers to the icons’ relatively small 
size and apparently limited amount of two-dimensional vi-
sual information. This researcher considers computer-based 
icons as anything but visually limited—they are miniature, 
independent visual compositions. The research behind this 
article investigates the independent (albeit small) nature of 
computer icons’ visual composition, not their meta-level po-
sition within applications or on the screen itself. 

GUI designers face numerous challenges while designing ap-
parently humble little compositions such as the computer 
icon. The question at the root of the design process is: What 
are the primary visual factors that GUI designers must con-
trol?  A large body of literature attests to the importance of 
considering numerous aspects (‘parameters’) of the icon’s vi-
sual design. Näsänen & Ojanpää (2003) found that contrast 
affects the speed of icon interpretation—the speed by which 
icons can be searched for—was clearly dependent on image 
contrast at small values, but relatively independent at high 
contrast values. Lindberg & Näsänen (2003) found that al-
though icon spacing does not have an effect on search times, 
the size of the interface elements has a great effect. Huang 
(2007) showed that four visual variables significantly affected 
search performance: figure/background color combinations, 
type of computer icon, figure/background area ratio. Skogen 
(forthcoming) found that there are age differences in how 
simple and complicated icons are interpreted. In fact, inter-
pretation of an icon appeared to be completely contradictory 
in many cases. Although there is abundant research regard-
ing icons’ visual parameters and how to design them, there 
is a lack of research on how these visual design parameters 
are interpreted by children/youths. Indeed, numerous HCI de-
sign studies use adults as test participants—as stated above, 
adults do not represent the full spectrum of computer users. 

From a study from Skogen (forthcoming), Youths <thirteen 
years old seemed to recognize the detail-rich and highly 
realistic icons faster than the abstracted, rectilinear ones, 

based upon their ranking of those icons first (equivalent to 
the “pickup order” described in Skogen, 2006). Adults re-
sponded initially to the icons that showed fewer details. Al-
though there were no participants to demonstrate it, there 
appeared to be a shift between ages thirteen and seventeen, 
after which users began to respond similarly to the Adults. 
From this, we can deduct that the descriptors associated with 
the terms ‘simple’ and ‘complicated’ do not apply to all par-
ticipant groups. 

For this user test, participants of varying age groups did not 
interpret GUI icons in the same manner. 

At the end of the user test, participants took a short post-
test verbal interview intended to give them an opportunity to 
discuss, explain and/or clarify the criteria they thought about 
and the strategies they employed during the test. The funda-
mental point of the short, open-ended qualitative interview 
revolved around how participants interpret the visual icons. 
The study was exploratory, lacked a formal hypothesis, and 
gathered quantitative and qualitative data simultaneously. 
The fundamental purpose for the post-test qualitative inter-
view was to gather verbatim information regarding:

•  What particular words did participants use to a.) Describe 
their approach(es); b.) Describe the criteria they thought 
about; and/or c.) Describe the strategies that they used to 
rank the icons?

This final research topic forms the basis of this article. 

METHOD

This exploratory user test was conducted at the National Cen-
ter for Patient Journal Research computer lab at St. Olav’s 
hospital, Trondheim, Norway. The equipment was conven-
tional: a modern Microsoft PC with mouse and flat screen sat 
at a standard table with a comfortable chair. The room was 
airy, uncluttered, quiet and well lit (with windows to a natu-
ral setting outside). The test environment was intentionally 
set up to represent a basic computer room that a participant 
might have at home. Participants were given an identical set 
of instructions on a sheet of paper (to ensure consistency), 
which asked them to view sets of icons on a computer screen. 
If the participant was too young to read, then a parent read 
it for them. 

The computer test included a set of icons (ten sets in total), 
where each set of icons represented one theme: e.g. Home, 
PC, and Trash. The icon sets were (in order): Search, Edit, 
Document, Mouse, Mail, Home, Print, Book, Trash, PC. This set 
(including its specific sequencing) was intended to duplicate 
the format of the pilot study (Skogen, 2006), with one major 
change: this user test would be conducted in the computer 
icons’ native media, the computer. However, unlike the pilot 
study, this user test included two extra categories (Search 
and Edit) at the beginning. This gave the participant time to 
become familiar with the test format, so that when they en-
countered the original eight categories (i.e. Document – PC), 
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participants were seated comfortably, accustomed to com-
puter/mouse’s functionality, and familiar with the user test’s 
format and progression. Each participant completed the 
user test individually, while the researcher was present at all 
times, seated discreetly to the side and behind. This provided 
the participant with a sense of security—the researcher was 
available for questions (particularly with the younger par-
ticipants) and silently took notes. Although the researcher’s 
presence may have influenced the users’ responses, this is 
impossible to know. They said afterwards that they were un-
disturbed by her presence, and most participants stated that 
they’d forgotten she was there. 

For each icon set, the participant saw eight icons of one 
theme appear on the screen at one time (see Fig. 1 below). 
The test consisted of ten sets/themes of icons, eight icons per 
set. The set of icons appeared in a circular format as shown 
below (Fig. 1). When the user was finished with one theme, 
s/he pressed Next to bring up the next theme. Time was not 
recorded and there was no time limit. To avoid potential bias 
due to an icon’s placement in the circle, the computer reposi-
tioned the icons randomly with every reload. This means that 
each participant saw the icons in a randomized, unique rela-
tionship to each other, yet always in the same circular format. 
The other elements on the screen (instructional text, scale, 
button placement) remained constant for all participants. 
The participant was instructed to drag-and-drop each icon to 
one box on the scale. Each box could contain only one icon. 

After completing the ranking for a set, the participant moved 
to the next icon theme by clicking ‘Next’, whereupon the next 
circular set of icons appeared immediately. Participants were 
encouraged to respond quickly, not to think too much, and to 
trust their first reaction. Three types of data were collected 
for each participant: 

1. Ranking of the icons (for quantitative data collection)

2. Video recording of the test in progress, with permission 
(for later reference/review) 

3. Post-test interview responses for categorization purposes 
(for qualitative data collection)

The video apparatus was mounted very clearly on the top of 
the computer screen. Each participant granted permission 
to record prior to the test. The researcher’s role was to be 
available as a ‘guide’ during the test, unobtrusive yet avail-
able. She served to help with computer formalities only, and 
avoided influencing any answers of the test itself. Only a few 
of the participants needed her assistance at all. 

Quantitative Data—Participants Rank the Icons
As stated earlier, the quantitative results (Skogen, forthcom-
ing) revealed an unforeseen age difference: detail-rich icons 
termed Complicated were often ranked lower on the scale 
(i.e. closer to Simple) for the Youths. The Adults responded 
in a predictable way, however the Youths did not. The results 
imply that designers unwittingly carry inherent biases regard-
ing how icons and their visual parameters appear to various 
users across all age groups. It appears that one design does 
not fit all, and designers should not presume that they do. 
This will be discussed in the section, ‘Discussion’ below. 

Qualitative Data—Post-Test Interview
The researcher spoke the native language of the participant 
(English or Norwegian), and each participant responded in 
his/her native language. The intention of the post-test inter-
view was to gather participants’ descriptive words regarding 
(in order of importance):

Figure 1. “PC” themed-icons: a screenshot from the user test
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a. The criteria and strategies each participant used to rank 
the icons

b. How each participant defined the words “Simple” and 
“Complicated”

c. Closing the test in an appropriate & natural manner (rath-
er than the participant leaving the room immediately). 

The five Open-Ended Interview Questions were (in order):

1. Did you enjoy the test? 

2. Can you describe the criteria and/or strategies you used 
to place the icons—what did you think about?

 Rephrased for the Youths: How did you choose where each 
icon should go—what did you think about? 

3. How did you define Simple and Complicated?

4. Did you find anything particularly easy or difficult?

5. When asked to think of one single icon from the test, 
which one comes to mind?

At the end of the test, the participants often pushed their 
chair back and paused… some of them had used only four 
minutes to take the entire test so they were slightly out of 
breath. The difference between Youths’ and Adults’ respons-
es began to appear at this moment of test completion: al-
most all of the Adults started talking immediately upon fin-
ishing the test, whereas all the Youths looked quietly back 
towards the researcher and waited for instructions on what 
to do next. Regarding the answers themselves, very often the 
Adults’ responses were obtuse and self-contradictory. For 
the Adults, the researcher frequently needed to prompt the 
participant to be more specific in his/her response, give ex-
amples, or try to describe more clearly what they were think-
ing. Regarding question two, the Adults often answered in a 
confusing or wordy manner, almost as if they were trying to 
impress the researcher. Youths responded very directly and 
concisely. This also will be addressed in detail in the section 
‘Discussion’ below.  

ANALYSIS

Limits of Language
It is important to recognize that everything—including open-
ended responses—is open to interpretation. 

By the very act of using language, a person already filters the 
type of information that their mind’s eye can see. 

This phenomenon can be described with an example from an 
eight year old’s responses to the interview questions. When 
asked which icon he recalled from the test, he said ‘the com-
puter’. When asked ‘Which one?’, he answered, ‘The one that 
looks like a simple one!’ In his mind’s eye, he knew exactly which 
one he was talking about, but the nature of linguistics prevent-
ed this researcher from understanding which one he meant. 
Language is a crude tool for seeing into another person’s inner 
thoughts. This is contrary to Munslow’s postulate that:

History owes its very nature to the fact that language is an in-
credibly rich medium for describing and explaining the meaning 
of objects in the world. (Narrative and History - Theory and His-
tory. James, 2007, p.34).

Categories
For analysis of the five Open-Ended Questions, we used 
grounded-theory techniques described by Bryant et al. 
(2007); Charmaz (2006); Clarke & Friese (2007); and Seale 
et al., (ed.) (2004). Kvale & Brinkman (2009) provided nu-
merous helpful tips on interviewing techniques in general.  
Ryghaug (2002) offers a nice outline of various methods of 
text analysis, including structuralism, semiotics, and ‘linguis-
tic-based analysis methods’, but she does not go into specific 
detail regarding exactly how to do it. 

As per the quantitative data set (Skogen, forthcoming), 
verbal responses were first split into two age groups: <13 
(Youths) and >17 (Adults). This was done to maintain consis-
tency across both sets of data. 

For the qualitative/interview data set, analysis began with 
dividing all responses into two major groups, ‘Criteria’ and 
‘Strategy’. Criteria was regarded as noun-based and referred 
to ‘what’ the user did, whereas Strategy was more verb-based 
and referred to ‘how’ the user did it. After this division, words 
were allowed to rise out of the two groups. Although seem-
ingly diverse, participants’ responses showed that common 
words were often used (regardless of native language). All re-
sponses were analyzed, and sorted according to those word 
commonalities. These commonalities quickly revealed ‘target 
words’: i.e. words that arose more often than other descrip-
tors. Upon scoring of the target words, the titles of the cat-
egories became evident. The specificity of the target words 
grew outward to encompass the words that participants (col-
lectively) had used to describe a particular visual parameter 
of the icons. These target words were then codified into larger 
categories.

RESULTS & DISCUSSION

Emotional Value of Responses
After documentation of every word of the post-test interview, 
the emotional value of the responses became noticeable, 
based upon age. The Youths displayed an unassuming self-
confidence, chose direct words, and answered the questions 
bluntly, sometimes monosyllabically. Adults often (but not 
always) responded in a verbose, complicated manner, and 
their answers were sometimes self-contradicting or did not 
make sense at all. The Youths answered the question, without 
pause or second thought, and then waited for the next—they 
responded to the open-ended questions very clearly. Not 
once during the Youth’s interviews did the researcher sense 
an awkward pause, yet this was almost common with the 
Adults. 
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During the interview, it was important to avoid offering deep-
er clarification of the five Interview Questions due to:

1. Need to maintain consistency 

2. Not wanting to impose vocabulary upon the participant 

3. Avoidance of leading questions. 

On a few occasions the researcher was compelled to ex-
pand upon the questions, but this only occurred in the rare 
instances where the extended pause felt too awkward for 
both the participant and the researcher. In these cases, she 
repeated the question, with slight rewording and/or encour-
agement to continue. For the few instances where it did hap-
pen, it occurred only with Adults. With the Youths, there was 
no need to clarify. 

There were no pauses where the Youths seemed to fail to un-
derstand the question, nor did the Youths hesitate or take 
time to prepare an answer. This shows yet another level of age 
differences between Simple (i.e. Youths’) and Complicated 
(i.e. Adults’) responses. The researcher was often caught off 
guard by the Youths’ verbal responses because there was no 
way to be prepared for the succinctness and clarity of their 
answers. Due to the Youths’ concise, clear, direct answers, 
the interviews with the Youths went very quickly. Although 
she realized the Youths responded effectively at the time, it 
was not possible to fully experience the Youths’ confident di-
rectness until she analyzed their videoed responses.  

Contrarily, some of the Adults’ descriptions of their crite-
ria, strategies, and other answers seemed to flow into each 
other, and for some participants, answers became almost in-
terchangeable. Even upon review of the videos, some of the 
Adults’ sentences were convoluted to the point that it was 
difficult to discern what they were trying to say. Indeed, cat-
egorizing the use of language proved to be more difficult than 
anticipated. Still, the words were tallied and specific usage 
was documented. The words were important, and the general 
communicability of the participants’ answers did not affect 
the categorization. However, it served as an interesting ob-
servation (between Youths and Adults) only. 

Categories

i. Color

The target word ‘color/farge’ came up often, and there didn’t 
seem to be another word that participants used to communi-
cate that particular aspect of the icons’ design. One 9-year-
old pinpointed color (while simultaneously using the word 
simple/enkel on two occasions):

…det var noe med enkelte som jeg likte veldig godt. Jeg likte 
dem med farger. 

Farger var litt enkelere. 

(There was something about the simple ones that I liked very 
much. I liked those with color. Color was a little more simple.)

COLOR became one of the codified categories because the 
participants used it often. However, as the quantitative/rank-

ing data from this user test revealed, there may be an inherent 
bias lurking in the use of the word ‘color’. Some participants 
had very different interpretations of color: a few participants 
decided icons were Simple because they contained color, 
whereas other participants decided that icons were Com-
plicated because they contained color. Those who said color 
made an icon Complicated, also said that black & white icons 
were more Simple than the colored ones. Regardless, it was 
only the Youths who considered color to be a simplifying pa-
rameter (perhaps making the icon appear more realistic). 
Contrarily, the Adults considered color to be a more compli-
cating parameter. This disparity in interpretation of this one 
parameter—COLOR—between Youths and Adults is perhaps 
one of the most important results of this study. 

ii. Recognizability

Many participants described another parameter of the icons’ 
visual impression: its ability to communicate meaning quick-
ly—it’s recognizability. This refers to an icons’ ability to rep-
resent what it was supposed to represent, i.e. whether it was 
easy/difficult to understand what the icon described. The 
terms used for this became coded as RECOGNIZABILITY.

iii. Detail

Many participants described the icons’ richness of detail, 
which quickly became coded as DETAIL. 

Again, target words were easy to identify due to ‘detail’ be-
ing used in a consistent manner. Only one person mentioned 
‘perspective’, while another person mentioned ‘photorealism’ 
only once. 

iv. Degree of Abstraction

Many participants found it difficult to describe the concept of 
visual simplicity without using the word ‘simple’. 

From this user test (particularly the quantitative data herein) 
we may deduce that each participant carries an individual-
ized idea of what ‘simple design’ means, and this term’s in-
terpretive emotional value might be linked to the user’s age. 
Simplicity appears to be in the eyes of the beholder. Indeed, 
a ‘simple’ icon means something different when viewed from 
an Adult’s viewpoint when compared with a Youth’s or a 
child’s viewpoint. This researcher states: the presumption 
that ‘simple’ means lack of detail is inherently biased and 
implies that an adult’s viewpoint is the only one that exists. 
McDougall showed that an icon’s concreteness (i.e. the ex-
tent to which icons pictorially represent objects, places, or 
people) primarily affects the grasp of meaning (McDougall et 
al., 2000), as well as correlates strongly with the ease of an 
icon’s interpretation (McDougall et al., 2006). For this study, 
the concept of concreteness became expanded and termed 
as DEGREE of ABSTRACTION. 

All of the categories can very easily meld into each other, yet 
Adult participants seemed to switch quickly between two 
specific categories, DETAIL and DEGREE of ABSTRACTION. 
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This quick switching could even occur mid-sentence. One 
adult participant stated: ‘Line drawings are easier than pho-
torealistic ones and less items makes it easier, makes it sim-
pler’. This participant felt he needed to elaborate on his first 
sentence (DETAIL) by supporting it with another (DEGREE of 
ABSTRACTION). Although DETAIL and DEGREE of ABSTRAC-
TION can easily overlap, this researcher intends to keep them 
separate as much as possible. 

Other Creative Descriptors
Some descriptions did not fit into any categorical sorting, 
yet they became interesting because of their insightfulness 
and uniqueness. One unforgettable example came from the 
youngest participant (five years old):

I think the simpler things are harder to break. 

The most simple things are the most hard to break, they are!

This was such a profoundly new and unpredicted approach to 
the task, that it took a few moments to actually comprehend 
it. Imagine a category entitled Breakability! This participant 
was a big, strong five-year-old, who (his mother mentioned 
later) was prone to breaking his toys, so this made perfect 
sense to him—this ideology of breakability fit into his world 
seamlessly. He was accustomed to it. 

Historicity. A second example is the thirteen-year-old who 
used a unique technique—historical reference—to deter-
mine his definition of Simple/Complicated. He was the only 
one who did so:

Enkle var de som var historiske… kompliserte var moderne.

(Simple were those that were historical, Complicated were mod-
ern.)

Replicability. When one eleven-year-old was asked what he 
thought about during the test, he responded: 

Det jeg tenkte på var hvis du skal lage… tegne de tingene der… 
hvor lang tid skal du ta?

(What I thought about was if you were to make…draw those 
things there…how long would it take?)

This participant’s strategy had been to convert each icon into 
an estimation of his time required to replicate it by draw-
ing it. This idea was actually conveyed by two of the youths, 
completely independent of each other. This participant was 
eleven years old and the other individual who used this ap-
proach was seventeen years old. Unfortunately this study 
did not include enough participants to determine how likely 
would it be for an adult to employ a similar strategy. A cri-
teria/strategy could become its own category if there were 
enough respondents to support it. 

Finally, three of the Adults (all female) strategically interpret-
ed how the icons would appear to others. This was unique 
among the Adults… none of the Youths used this tactic. 

The final four categories were:

1. COLOR  

2. RECOGNIZABILITY  

3. DETAIL    

4. DEGREE of ABSTRACTION

Icon Recall
The fifth Interview Question asked for the participant to recall 
one specific icon from the test. The intention here was to see 
which icon made enough of an impression to remain memo-
rable beyond the conclusion of the test. Interestingly, there 
was only one icon that was recalled by more than one partici-
pant (five in total: four Adults and one Youth). It was a highly 
unusual, detailed and colorful rendering of a house (‘home’). 
It was also the icon deemed most ‘Complicated’ by all Adults. 
Table one below shows the icon with its corresponding rank-
ing scores for both Adults and Youths (on a scale of 1=Simple 
to 8=Complicated).

ADULTS (>16) YOUTHS (<13)
ALL AGES 

COMBINED

Home   

7.6 4.8 6.4

Table 1. The most-recalled icon with ranking scores

All other participants recalled only one instance of other 
icons. 

CONCLUSION

In describing the criteria used to rank the icons, participants 
in this user test revealed numerous strategies regarding 
what they thought about while ranking the icons on a scale 
of Simple-Complicated. Some participants used unique and 
highly insightful approaches whereas the majority showed 
commonalities among their responses. The fact that we could 
identify, group, and extract four categories from those target 
words shows that there were similar approaches to interpret-
ing the icons. Although people used the same target words, 
(e.g. COLOR), this does not infer they interpreted or defined 
that word similarly. 

This is the most important point of the qualitative aspect of 
this user test, perhaps the largest contribution: designers 
cannot presume that users will see their designs in the exact 
same manner. This study showed that there appeared to be 
age and individual differences in how people interpreted the 
visual parameter of COLOR. As this one example shows, the 
viewer’s definitions might be contradictory. If this is the case, 
how many other visual parameters do we misjudge? It is im-
portant for those involved with computer interface design to 
know the potential for this discrepancy among their users. 

This user test incorporated a small sample size (n=29) and 
although all ages were not represented, it does accomplish 
a very important task for GUI/HCI designers: it highlights the 
potential for inherent biases. As adults, we tend to design 
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from our own perspective, and this means that our designs 
potentially carry a quiet, unintentional bias. We presume 
that our definitions of the numerous aspects of visual design 
apply equally to all age groups (children, adults, and seniors, 
across cultural boundaries), while this study shows that such 
presumptions may be highly incorrect.

Designing from one’s own adult perspective is a trap into 
which many GUI designers fall. The only way to avoid this 
trap is to test the user group repeatedly to ensure that it is 
the user group’s interpretation of the design that is being 
met, not the designer’s. In order to avoid this pitfall, a GUI 
designer must test often, particularly during the beginning 
phases of the design process. The most effective time to test 
is as early as possible, when design changes are easily made. 
Otherwise, a designer has the potential to miss his/her target 
user group entirely. Repeated user testing, during all phases 
of the design process, is the only insurance that the designer 
has—it’s the only way s/he can be sure to meet the needs of 
the intended user group. According to Thomson (2008, p.1):

Indeed, the perspectives of children and young people are of in-
terest to contemporary social scientists precisely because they 
offer specific and unique insights…which can easily slip below the 
horizons of older inquirers. The omission of these perspectives 
can easily lead to researchers making interpretations and repre-
sentations that are very shortsighted and which miss the point.

This study shows that youths’ do not share the same visual 
design needs for GUI/HCI applications as adults. In addition, 
people’s interpretation of visual information changes as we 
age. It appears that a GUI icon’s visual design—its simplicity 
and/or visual complexity—is in the eye of the beholder. 
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INTRODUCTION

In today’s market world, differentiating products from com-
petitors’ is a fundamental matter for industries that want to 
stand up and gain the preference of consumers (Spence and 
Gallace 2011). In order to differentiate their offers, produc-
ers reached closer to the consumer preferences, by develop-
ing products studied not only to provide better usability and 
interaction, but also to elicit positive emotional reactions in 
the consumer (Khalid and Helander,2006). In the design and 
consumer research, importance of both pragmatic and he-
donic-emotional aspects of the products has been theorized 
and supported by several authors, particularly fitting into the 
concept of experience design (Shedroff, 2001). The present 
paper introduces a methodology to support designers in the 
optimization of the product from an experience design per-
spective. It consists in a collection of experimental methods 
aiming at gathering information from the user, thus providing 
the designer with the data necessary to augment his/her un-
derstanding of the consumer’s experience. 

The methodology in the User Experience Design 
framework
Since Donald Norman’s seminal works (Norman, 2002), the 
importance of users’ emotions and personal needs in the de-
sign process has been considered as a crucial point in prod-
uct design. This view has evolved nowadays into the core 
principles of User Experience Design (UXD). UXD plays on the 
emotional and personal needs of the users, placing as much 
attention as it does on the usability and practical matters, 
trying to account for the entire experience by involving the 
users (Shedroff, 2001). According to Forlizzi and Battarbee 
(2004), designers can consider the experience from a num-
ber of perspectives, which have been grouped by the authors 
into three main categories: product-centered, user-centered, 
and interaction-centered.

The proposed methodology adopts a conception of experi-
ence design from a user-centered perspective (Hassenzahl, 
2003, 2008). According to this view, users perceive products 
according to two main dimensions: pragmatic and hedonic. 
Pragmatic qualities of a product refer to its ability in accom-
plishing ‘do-goals’, which are the purposes for which the ob-
ject has been created for (for example, a do-goal for a pen is 
‘write’). Hedonic qualities refer instead to the product's per-
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Understanding users’ points of view is rapidly becoming an urgent issue for companies and 
designers, as well as User Experience and Experience Design proving to be of wide interest for 
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ceived ability to support the achievement of ‘be-goals’. Be-
goals represent the hedonic and symbolic needs of the user 
(referring to the example of the pen, a be-goal for an elegant-
shaped pen could be to ‘be professional’, or ‘be elegant’).

In this view, then, the interaction with the product is achieved 
through the product’s pragmatic and hedonic qualities. Us-
ers, in fact, perceive those qualities through their senses. The 
interaction itself is a motor act allowed by the perception of 
the features composing the design of the object. In a psycho-
logical view, the hedonic features of the object are perceived 
by senses, and interpreted as being able to satisfy the needs 
of the user. In the same way, the pragmatic features of the 
object, that allow the user to use the product for its material 
purpose, are connected to the user sensory perception. To be 
usable, a product must match all the sensorial needs of the 
user, providing all the sensory feedback in the fashion neces-
sary to optimize the accomplishment of the task it has been 
created for. As an example, it would be pointless creating an 
alarm not perceivable by the user; the sound of the alarm is 
needed to recall the user’s attention and to trigger an action. 

According to this, our methodology constitutes a procedure, 
based on experimental methods, which can support designers 
aiming at augmenting the efficacy of the sensorial feedback un-
derpinning the hedonic and pragmatic features of the product. 
Indeed, the final goal is to provide the designer with informa-
tion concerning how the product is perceived and how the sen-
sory characteristics of the product are elaborated by the user 
brain. This will facilitate the product optimization, thus obtain-
ing a more usable and, eventually, more emotional design.

Experimental based approaches for product design 
optimization
Over the years, a series of studies have been conducted in 
the design and marketing fields in order to highlight how to 
guide the designers in understanding the users’ perception of 
the product, and therefore spotting the user preferences and 
implementing them in the design solution. For example, Raz 
et al. (2008) set up a protocol aiming to act on the sensorial 
characteristic of the product, based on experimental data 
collected from consumers. Similar methodologies have been 
proposed for years in the realm of design of food products 
and aliments. Ellekjaer et al. (1996) studied a strategy aimed 
to improve the sensory qualities of a food product, based on 

a sensory description of the product followed by multivariate 
statistical analysis, and a different strategy used to link the 
user perception of the product with the design solution was 
reported by Buchenau and Suri (2000). The method, rooted 
in the co-design realm, involved an active collaboration be-
tween users and designers at the prototyping phase.

In 2009 Kaczorowska made the effort of listing a series of 
methods used nowadays to relate the consumer perception 
to the product development (Kaczorowska, 2011). He orga-
nized the methods according to their appearance in five dif-
ferent phases of the design process: idea generation, concept 
generation, prototype development, verifying test, and prod-
uct introduction to marketing. In addition, in order to verify 
the final solution, Kaczorowska suggested the use of bore-
dom test, preference test, and finally purchase intent test. In 
the fifth phase, which is the introduction of the product in the 
market, no method is described. 

However, despite the attention that these methods have on the 
user perception and to his (her) reactions to the product, they 
do not explicitly fit into the experience design realm. More spe-
cifically, in all the cases, when a method investigates the he-
donic dimension of a product, it usually ignores the pragmatic 
one, and vice versa. In this paper we introduce a methodol-
ogy, which aims to help designers in optimizing their products, 
providing tools to explore the users’ perception of the product 
under both the pragmatic and hedonic point of view.

THE METHODOLOGY: A THREE-PHASE PROCESS 
FOR THE PRODUCT DESIGN OPTIMIZATION

The methodology proposed is composed by three different 
phases: The Design Question phase, the Interaction Study, 
and finally the Sensory Boost (Figure 1).

In particular, during the first phase the designer highlights 
and makes clear the design question expressed by the client 
(marketing experts, customers, etc.). In the second stage, 
the interaction between user and product is assessed, in or-
der to find the important characteristics of the product that 
are related to the design question. Finally, a sensory optimi-
zation experiment is performed in order to optimize the prod-
uct by means of cross modal correspondences or threshold 
measurements. 

Figure 1: the methodology
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According to the methodology presented in this paper, a com-
puter-based framework has been developed. In particular, 
designers interacting with the computer-based framework 
are presented with information on each stage of the meth-
odology. This information is aimed to help the designer in 
focusing on the right design question (phase one), in choos-
ing the right method for the user-product interaction (phase 
two), and in performing the sensory boost (phase three). It 
is important to note, however, that the designer will be left 
free to perform all the design choices within each phase, and 
no preferential way to go through the different steps of the 
methodology will be provided. (Figure two).

Definition of the design question
The first phase of the methodology can be considered as a 
preliminary phase, and it is related to the design question to 
which the designer wishes to answer. Does the client want a 
more efficacious product? A more usable one? Does the cli-
ent want to communicate feelings with the object he (she) is 
going to re-create? 

Although it may seem easy, there are many issues that should 
draw the attention of the designer in clarifying the design 
question posed by the client. A better understanding of the 
challenge may reduce the risks of choosing the wrong strate-
gy of experiments, thus allowing for the setting up of the user 
tests in a more accurate way. In this manner, the designer will 
be able to focus only on what the customer effectively needs 
to understand in order to improve the product experience. 
However, it is not always easy to understand what the client 

wants, and often the client cannot be aware of the direction 
the design process has to take.

As a matter of fact, a first step is to understand, referring 
to the experience design framework, whether the changes of 
the product belong to its pragmatic or hedonic characteris-
tics (or even both). Concerning the hedonic characteristic of 
the product, a guide to better structure the design question 
can be found in the needs the user wants to satisfy. Sheldon 
and colleagues (Sheldon et al., 2001) compared ten candi-
dates’ psychological needs in an attempt to determine which 
were truly fundamental for users. They found that autonomy, 
competence, and relatedness, were consistently among the 
top four needs, in terms of both their salience and their as-
sociation with event-related affect. Self-esteem was also 
important, whereas self-actualization or meaning, physical 
thriving, popularity or influence, and money-luxury were less 
important, but still present. It is advisable then, in the op-
timization, to look at how a given product is able to satisfy 
these needs, in order to re-define the design question. 

At the same time, it could be crucial in the pragmatic op-
timization to understand whether the user would actually 
benefit by an augment of the product’s performance, either 
augmenting the user perception of the performance of the 
product, or keeping the performance of the product constant 
while diminishing the costs. As a matter of fact, in some cases 
the designer cannot improve the performance of the product 
because this would exceed his or her competences. In other 
cases though, a design aid is useful and even necessary. In 
these cases a pragmatic optimization would be of great use.

Figure 2: a screenshot of the computer-based version
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Interaction Studies
Once the design question is defined, the second phase of the 
methodology deals with gathering information on the inter-
action between user and product by means of the applica-
tion of experimental methods. The final aim of this stage is 
to point out which product features are considered impor-
tant by the user in addressing the design question, so as to 
subsequently (during the third phase) boost these features. 
It is important to note that the methodology is not restrictive 
on which methods to use to relate user and product, as far 
as this relationship is investigated. The computer-based ver-
sion of the product currently includes a list of eighteen meth-
ods (Figure three), each of them described and explained by 
means of examples and scientific references.

Moreover, in the computer-based version, a number of filters 
are available to help the designer in selecting the best experi-
mental methods according to his/her needs and skills. In par-
ticular, the filters are: the affordable number of participants, 
the level of complexity of the experiment (which includes 
equipment, phases, set up, prototypes, etc.), the supposed 
skills in analysing data (some of the tools may require high 
statistical skills), the contribution the experiment brings in 
addressing a pragmatic question, the contribution the exper-
iment brings in addressing a hedonic question, and a further 
categorisation of the methods and tools, explicit or implicit. 
In fact, explicit experiments include an explicit assessment of 
the participants on the tested object, while implicit experi-
ments do not necessarily ask the participant for feedback on 
the interaction itself.

The explicit experiments so far included in the computer-
based version of the methodology are:

• Questionnaires (i.e., Gentile, Spiller, Noci, 2007).

• Written analysis (i.e., Fenko, Schifferstein, and Hekkert, 
2010).

• Cards sorting (i.e., Chen and Occena, 1999). 

• Attrakdiff (i.e.,Hassenzhal, Burmester , Koller, 2003).

• Sensory snapshot (i.e., Moskovitz, 2004).

• Quality function deployment (i.e., Costa, Dekker, and 
Jongen, 2000). 

• Product Emotion Measurement instrument (PrEmo) (i.e., 
Desmet, Hekkert, and Jacobs, 2000). 

• Self-Assessment Manikin (SAM) (Bradley and Lang, 1985).

• Emotion wheel (Sacharin, Schlegel, and Scherer 2012). 

Among them, a specific role is covered by the methods ap-
plying multivariate statistics to the data, such as Multi-Di-
mensional Scaling, and the final stages of Conjoint Analysis 
and Semantic Differentials Method. These methods deserve 
a separate classification because, despite the fact they ask 
direct assessment about the product, they also provide fur-
ther implicit information about how consumers interpret and 
categorize the products. The methods based on multivariate 
analysis included in the computer-based methodology are:

• Conjoint Analysis. (i.e., Moskowitz et al., 2005).

• Multi-Dimensional Scaling (MDS) for the perceptual space 
(i.e., Giboreau et al., 2001).

Figure 3 the panel in the computer-based version of the methodology, where the designer is allowed to look 
through the most appropriate methods by applying some selection filters
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• Semantic Differentials Method (SDM) (i.e., Osgood et al., 
1957).

• Kansei engineering (Nagamachi, 2008).

Instead, the implicit experiments so far treated by the meth-
odology are:

• Eye tracking. (i.e., Piqueras-Fiszman et al., 2012). 

• Body tracking. (i.e., Bianchi-Berthouze et al., 2006)

• Implicit Association Test (IAT). (i.e., Parise and Spence, 
2012). 

• Evaluation of the physiological activation. (i.e., Picard, 
2003). 

• Neural activations (i.e., Picard, 2003).

The second phase of the methodology offers a comprehen-
sive review of tools, but it is still far from being exhaustive 
of all the experimental methods adopted during the years to 
study products’ perception. It is, in fact, a starting point. Fur-
ther methods will be implemented in the future. 

Sensory Boost
The last phase actually represents the core of the methodol-
ogy. In fact, most of the works on design optimization stop 
after achieving information from the methods listed in the 
interaction phase. It is theoretically possible to improve a 
product without going through the sensory boost phase. For 
example, obtaining an optimized product would be possible 
after conjoint analysis or QFD. Unfortunately, however, these 
improvements often lead to trade-offs between the features 
to improve (and/or to add), the price of the product (which 
usually rises), and other features that might be related with 
the original setting of the product (Green & Srinivasan, 1978; 
Zarei et al., 2011).

Let us imagine, for example, that the users’ preference for 
a cell-phone or a tablet is driven by the luminosity of the 
screen. The brighter the screen, the more the users like the 
product. Let us then suppose that for each Watt of luminos-
ity the battery of the tablet lasts for a little less time, which 
is obviously not convenient nor appreciated by the user. In 
this case, a trade off analysis is usually performed, in order 
to maximize the benefit of adding luminosity and minimize 
the drawback of losing battery autonomy. However, it seems 
legitimate to ask: Is this trade-off that necessary? In the field 
of sensory science, it is well known that there is a relationship 
between background and perceived brightness (e.g. Cohen & 
Grossberg, 1984). It would therefore likely be possible, then, 
that instead of performing a trade-off on the tablet, the color 
or the size of the frame of the screen could be changed, so as 
to augment its perceived brightness without influencing the 
battery’s performance and endurance.

The aim of the sensory boost is, indeed, to assess these kinds 
of optimization, retrieving information concerning users’ sen-
sory perception of the important product features, trying to 
enhance them in a perceptive way. According to the meth-
odology outlined here, two main ways of investigating users’ 

perception are the study of crossmodal correspondences 
and the use of psychophysical methods. Whereas crossmo-
dal correspondences are suitable for both a pragmatic and a 
hedonic optimization, suggesting semantic and experiential 
concepts to the consumers, the psychophysics is basically 
the discipline that measures the ability of humans to perceive 
given feedback, and therefore is particularly suited for the 
pragmatic optimization.

Crossmodal correspondences
The study of how multisensory information is coded by our 
brains has widely interested researchers in sensory science 
for many years now (Calvert et al., 2004). Interestingly, a new 
research trend focused on what are called crossmodal cor-
respondences is now emerging. 

The term ‘crossmodal correspondence’ includes a range of 
topics expressed in literature under different names (i.e., 
‘synesthetic correspondences’, and ‘synesthetic associations’ 
— just to name a few). In fact, crossmodal correspondences, 
‘…refer to a compatibility effect between attributes or dimen-
sions of a stimulus (i.e.: an object or event) in different sen-
sory modalities (be they redundant or not)’ (Spence, 2011).

Crossmodal correspondences have often been studied by 
means of relatively simple mappings (or associations) be-
tween stimuli presented in modalities such as vision and au-
dition (i.e., Marks, 2003); vision and olfaction (i.e., Demattè 
et al., 2006; Maric & Jacquot, 2013); touch and olfaction (i.e., 
Demattè et al., 2006) etc.

Crossmodal correspondences found also a large application 
to product design (Spence, 2012). As is not difficult to imag-
ine, it is a thrilling concept for a designer to suggest sensa-
tion, or ideas to the consumer, by means of ‘mere’ sensory 
stimulation. In some extent, crossmodal correspondence 
represents everything that design is about, and what the de-
sign shares with art: to express your own aesthetic sense and 
elicit in the consumer, by means of a sensoria experience, 
concepts and ideas. More recently, crossmodal correspon-
dences have been applied to product design assessing their 
effect by means of experiments (see Schifferstein & Spence, 
2007, for a review), and the effect of the packaging on the 
perception of the product itself (see Spence & Piqueras-Fisz-
man, 2012; Piqueras-Fiszman et al., 2013, for a review). 

For example, Piqueras-Fiszman and Spence (2012a) recently 
investigated the influence that the weight of food containers, 
cutlery, and packaging has on feelings of satiety (before and 
after tasting the food, in their case, a yogurt), and/or on the 
perception of density of the food itself. These researchers 
reported that increasing the weight (of the packaging/plate 
ware/cutlery) influenced the perceived density of the prod-
uct contained inside (see Spence & Piqueras-Fiszman, 2012b, 
for a review). These researchers also confirmed the weight-
density illusion originally proposed by Piqueras-Fiszman et 
al. (2011). The participants in this study also expected the 
contents of a heavier container to be more satiating than 
when exactly the same contents were presented in a visually-
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identical, but physically lighter, container. A number of other 
studies have focused on investigating the visual features of 
products and their containers. The appearance of the prod-
uct and the colour of its packaging also exert a significant in-
fluence on consumer perception, behaviour, and preferences 
(i.e., Marshall et al., 2006). 

In fact, studies in crossmodal correspondences are versatile 
and applicable both to the pragmatic and hedonic charac-
teristics of the product. However, all the studies on cross-
modal correspondences have been carried out basing on the 
intuition of designers and psychologists rather than following 
a systematic methodology able to spot which aspect of the 
product to enhance or optimize utilizing this sensory science. 
This methodology is able to direct the studies on the sensory 
characteristics of the product onto the important features of 
the product itself, in order to enhance both its pragmatic and 
hedonic characteristics.

Psychophysics
Psychophysics has been used for many years in order to test 
the resolution of our perceptual systems (in particular, hear-
ing, haptics, and vision). For decades the main objective of 
psychophysics has been the establishment of perceptual 
thresholds that could describe the sensitivity of our sensory 
systems under different conditions (Purghé, 1997). In particu-
lar, psychophysics focuses on the definition of absolute limen 
(AL), and differential limen (DL). AL is defined as the mini-
mum level of stimulation needed to elicit a sensation in a per-
son. DL instead refers to the minimum difference needed to 
be presented to the person for them to be able to distinguish 
between two stimuli of the same kind that appear to vary in 
intensity. Another main objective of psychophysics is the cre-
ation of scales regarding human sensations. Characteristic of 
such scales is the fact that they connect a given physical vari-
able to a sensoria or psychological variable.

As a matter of fact, psychophysics assumes a great impor-
tance when it comes to assess the pragmatic characteristics 
of the design product. Especially in cases such as interface 
and new technology device design, it is important for the de-
signer to be sure that all the feedback is clearly perceivable 
by the users. On the other hand it might be useful for the de-
signer to know the limits of the human perception, in order 
to avoid wasting effort and time in designing oversensitive 
devices (see Gallace & Spence, 2014).

According to classic psychophysics, there are different meth-
ods to assess AL and DL. In particular, in the computer-based 
version of the methodology, some of the principal methods 
are described, and the experimental procedure to investigate 
thresholds and the formulas to compute them are enlisted. In 
particular, the methods of limits, adjustments, and constant 
stimuli are exposed.

Psychophysics has been used to validate or obtain information 
that can guide the design of devices and interfaces (i.e., Tan, 
Durlach, Reed, & Rabinowitz, 1999). Furthermore, in these cas-
es, the performed studies were isolated, rather than framed as 

part of a design methodology. The use of psychophysics in the 
methodology presented here is instead well defined. Thanks to 
the Interaction Study phase, the designer can find which kinds 
of sensorial feedback the user pays more attention to, and 
under which condition the user will need to perceive them. 
Subsequently, the threshold measures will serve as concrete 
guidelines to design/optimize that feedback.

CASE STUDY

Several case studies have been developed using the method-
ology reported above. In the following section, a case study 
will be exposed as an example to illustrate the efficacy and 
the functioning of the present methodology. More specifi-
cally, in the present case study, the design question was re-
lated to the concept of efficacy, and in particular asked how 
to augment the perceived expected efficacy of a liquid soap 
at the moment of purchase. It is important to note that the 
same case study could serve as an example also for a hedonic 
optimization procedure as well. In fact, the procedure would 
not change with a different design question (i.e., how to aug-
ment the perceived pleasantness of the product). In the case 
study outlined, we performed a Conjoint Analysis experiment 
in order to find out the sensory attributes related to the idea 
of efficacy in the liquid soap. We subsequently performed 
an experiment to boost the perceived efficacy of the soap by 
means of crossmodal correspondences.

Design question: In this case the design question we were 
asked to answer was: How to augment the perceived expected 
efficacy of the product when the user has to choose it from the 
shelves of a supermarket? In order to answer to this question 
we first performed a screening of the literature on crossmo-
dal correspondence applied to hygiene, body care, and bath 
product, focusing specifically on soaps and body lotions find-
ing, as reported in the literature (i.e., Churchill et al., 2009), 
that the role of olfaction in product evaluation was crucial. 

Interaction study: In the second phase, in order to study the 
perception of the user in terms of efficacy, a conjoint analysis 
experiment was performed on twenty healthy participants 
(twelve male), aged between nineteen and thirty-four years 
(mean of twenty-six years). A set of twelve identical soap 
bottles (Figure four) were painted in one of three different 
colors: White (low color intensity), pink (medium color in-
tensity), and red (high color intensity). Two different quan-
tities of perfume were added to the soaps contained in the 
bottles. The lower concentration consisted of three drops 
of a strong perfume essence (‘Dragon’s Blood’), whereas the 
higher concentration consisted of the addition of seven drops 
per bottle. The essence was thoroughly mixed with the soap 
in the bottle, and the weight of half the bottles was increased 
by inserting a 100-gram weight into the soap container. The 
task of the participant was to interact with each bottle (lift-
ing it, smelling the content, etc.), and subsequently rate the 
expected efficacy of each bottle of soap using a Borg CR100 
response scale (Borg, 2007). 
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An Analysis Of Variance (ANOVA), that included weight, fra-
grance, and color as predictors was applied to the data. Ac-
cording to this analysis, the soap contained in the heavier 
bottles was rated as having a higher expected efficacy (p < 
.01). Moreover, although there was not a significant effect of 
bottle color saturation, or fragrance intensity on perceived 
efficacy, the mean expected efficacy for the bottles with the 
lower fragrance intensity was lower than that for the bottles 
with the higher fragrance intensity, and the p value concern-
ing that factor was relatively low. Therefore, the factors to 
consider relevant when the user had to judge the expected 
efficacy of a product were considered to be fragrance inten-
sity and weight. Therefore the third phase of the optimization 
procedure was applied.

Sensory boost: In this phase a sensory experiment was per-
formed, in order to exploit the phenomenon of crossmodal 
correspondences augmenting the perceived weight and the 
perceived fragrance of the bottle’s contents using sensory 
signals coming from different sensory channels. The senses 
of taste and hearing were not considered, since it is unlikely 
that these two senses could be used in a market-like environ-
ment. For this study, the same stimuli and procedure of the 
conjoint analysis were used. Participants were asked to rate 
with the same modality the Borg CR100 scale, but this time 
on the perceived intensity of the fragrance. Moreover, par-
ticipants were also asked to give an estimation of the weight 
of each bottle.

To test for any effects of color, fragrance intensity, and prod-
uct weight on the perceived intensity of the liquid soap con-
tained within the bottles, an analysis of variance (ANOVA; α 
= 0.05) was performed on the data (p < .001). Post-hoc com-
parison (Bonferroni corrected: α = .05/3) revealed statisti-
cally significant differences in the perceived intensity of the 
fragrance of the soap, as a function of the color of the bottle 
(all ps < .001).

In particular, the liquid soap presented in the red bottles was 
perceived (on average) as having a fragrance that was signifi-
cantly stronger than that of the other bottles. That is, the par-
ticipants rated the fragrance sniffed from red bottles as being 
16% more intense than the fragrance sniffed from the pink 
bottles, and as being 44% more intense than the fragrance 
sniffed from the white bottles. Meanwhile, the fragrance of 

the soap contained in the pink bottles was rated as 30% more 
intense than the perfume of the soap contained in the white 
bottles. As expected, the bottles containing the more intense 
fragrance were rated as having a smell that was 30% stronger 
than the bottles containing the weaker fragrance (p < .001). 
Interestingly, the liquid soap contained in the heavier bottles 
was also rated, on average, as having a fragrance that was 
15% more intense than the soap contained in the lighter bot-
tles (p < .05). No statistically significant effects of the interac-
tions between the considered factors were observed.

An ANOVA (α = 0.05) was also performed in order to test for 
the effects of color, fragrance intensity, and weight on the 
perceived weight of the bottles. No effect of the other sen-
sory modalities was found on the estimated weight. Indeed, 
the only effect that was documented related to the weight 
inserted into the bottles. 

Conclusion: In the present case study the ability to enhance 
the expected efficacy of liquid bath soap was examined and 
augmented by means of the proposed methodology. In the in-
teraction phase of the study, the characteristics of the prod-
uct important in determining its expected efficacy (that were: 
fragrance and weight) were highlighted. Subsequently, a sen-
sory study was performed on fragrance and weight, in order 
to boost these two characteristics of the product by means of 
crossmodal correspondences. Results reported that changing 
the color of the bottles and augmenting their weight would 
augment the perceived fragrance, and as a consequence the 
perceived efficacy of the product. In fact by only acting on 
the packaging, without modifying the content of the bottle, 
designers would be able to reach an optimized product.

CONCLUSIONS

The present work exposes a methodology aimed at support-
ing designers in enhancing the product experience by means 
of experimental methods. In particular the methodology 
comprises a first phase in which the designer clarifies the de-
sign question expressed by the client. In a second stage, the 
interaction between user and product is assessed, adopting 
one or more experimental tools, which are reviewed in the 
computer-based version. In this way, the designer will under-
stand the product’s most important characteristics related to 
the design question. Finally, a sensory optimization experi-
ment is performed in order to enhance and improve the prod-
uct experience by means of cross modal correspondences or 
threshold measurements. A case study is also provided to 
show how the methodology works in practice. 

A further aim of this methodology can be seen as to under-
stand, revise, and finally expose methods and theories con-
nected with the last two phases, in order to allow the design-
er to choose the methods to apply during the design process. 
Eighteen methods have been already listed in the Interaction 
Study section, plus three methods that have been inserted 
into the psychophysical phase. 

Figure 4: Stimuli used in the case study
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It is noteworthy that both the second and third phases of 
the methodology require basic statistical skills. However, 
it is common for the designer to work in a multidisciplinary 
environment, where information from the market is often 
considered and analyzed by means of statistical tests. We as-
sume therefore that it is not hard nowadays for a designer 
to deal with statistical data and results, maybe while asking 
for a little help.  Moreover, the statistical skills required by 
the majority of the methods are basic, and there are plenty 
of computer programs able to perform them in a semi-auto-
matic way. 

Further objectives see the computer-based version of the 
methodology made available online, and editable by whoever 
is willing to add a new method or useful information to it.
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ABSTRACT

The paper explores the potential of design games as a method for developing empathetic 
understandings between designers and end users. With this aim, we have developed the Feeler 
Reflection Game, a board game designed to serve the contextual inquiry and early participa-
tory design sessions of a design research looking for solutions to help people reflect on their 
well-being and learning. The text includes a description of the game design process, as well as 
an analysis of the game’s use in a workshop. The case study confirms findings of earlier studies 
demonstrating the power of storytelling, personas, and scenarios in design. Furthermore, the 
case study shows that by playing the design game, the participants were able to identify them-
selves with the concept design and with the main situations of use. We conclude that the game 
acted as a boundary object that allowed participants and designers to engage in an empathic 
and productive dialogue.

KEYWORDS: Design Games, Participatory Design, Empathic Design, Design Methods, User-
centered Design

INTRODUCTION 

In Participatory Design (PD) tradition, people who are expect-
ed to use the product or service have a special role. First of 
all, because they are experts in the field in which designers 
want to approach; and secondly, because in the end, the users 
are the ones who will benefit or suffer from the final design. 
For this reason, designers must ensure that the solutions pro-
vided are truly beneficial and sustainable. In order to come 
up with innovations that respond to the users’ needs and ex-
pectations in a certain context, it is necessary to incorporate 
the users’ insights into the design process. The Scandinavian 
tradition has strongly advocated democratic processes within 
the design project through the inclusion of points of views, as 
well as by offering participants the means to understand the 
design process and have a true impact on it. According to the 
Scandinavian tradition, users have the right to intervene in the 
design process.

PD has had an influence in areas such as HCI, user-centered 
design, interaction design, and information systems develop-
ment. Key background assumptions and methods of the PD 

approach, such as the right of people to take part in decisions 
dealing with their living and working conditions, the aware-
ness of the benefits that users’ insights can bring to the design 
process, as well as the value of techniques like mock-ups, low-
fi prototypes, workshops…etc., have been widely adopted 
(Bannon & Ehn, 2012).

In design, especially in user-centered design, empathy has 
been stressed as a way to achieve a better understanding of 
the user and the user’s experience. Through empathic design 
(Koskinen et al., 2003), designers try to get closer to the lives 
and experiences of end users, in order to design a product or 
service that truly meets the users’ needs. The PD tradition has 
emphasized mutuality and reciprocity (e.g. Muller, 2003) as 
means to improve communication and collaboration. The rec-
ognition of everyone’s knowledge and the possibility to learn 
from each other are some of the traits that Muller attributes 
to hybrid spaces, situations that enable new relationships and 
understandings (2003). It is interesting to consider how differ-
ent methods in PD, such as workshops, stories, photos, dra-
mas, and games, among others, contribute to this hybridity. 
Games seem to be a promising option for developing shared 



350 DESIGN & EMOTION 2014  |  SOCIAL INNOVATION  |  COLOMBIA

ownership, questioning assumptions, achieving mutual learn-
ing, synthetizing new ideas, negotiating, and co-creating. In 
PD, playing games with the end users may improve commu-
nication and provide not only new information and space for 
participants to contribute to the design, but also a shared 
space for emphatic, communal, and situated learning.

To study the potential of games in PD, we have designed sev-
eral board games for various design cases. The games are cus-
tom made, since the idea is to design a game for each specific 
design case. In this paper, we present the Feeler Reflection 
Game, a board game designed to serve the contextual inquiry 
and early participatory design sessions of a design research 
looking for solutions to help people reflect on their well-being 
and learning. We describe the experience of designing the 
game and analyze the use of the game as a participatory prac-
tice that enables researchers and designers to develop an em-
pathetic understanding of their participants.

In the following section, we present design games as a research 
technique for supporting empathy in the design process. We 
continue describing and analyzing the Feeler Reflection Game, 
a case in which a design game was used with the aim of aug-
menting understanding about the users’ contexts, needs, and 
expectations. In the discussion, we defend the key role of de-
sign games for creating a playful and relaxed atmosphere that 
facilitates communication and collaboration. We conclude by 
considering design games as boundary objects that facilitate 
an empathic understanding between users and designers.

DEVELOPING EMPATHY THROUGH 
DESIGN GAMES

In order to promote empathy during the design process, a va-
riety of methods and tools have been developed. The Kouprie 
and Visser (2009) classification recognizes three main classes 
of techniques: (1) for research, (2) for communication, and (3) 
for ideation. Research techniques that aim to foster empathy 
are often focused on promoting direct contact between de-
signers and users. In the PD tradition, Johansson (2005) has 
noted that ‘User involvement enabled the development of a 
special kind of field studies that is much more design-oriented 
than traditional ethnographic studies’ (2005, p.15-16). Hence, 
knowledge about the end users and the design context goes 
beyond descriptive practices, since researchers and designers 
seek to achieve an empathetic understanding of users’ experi-
ences. Mattelmäki (2006) points out the need for creative and 
collaborative methods that enable designers to develop open 
interpretations about the design context that will help them to 
develop empathy. The creative and collaborative practices can 
be, for instance, the use of probes (Gaver et al., 1999; Mattel-
mäki, 2006), mock-ups and prototypes (Ehn, 1988), Make Tools 
(Sanders & Dandavate, 1999), design games (Ehn & Sjögren, 
1991; Johansson, 2005; Brandt & Messeter, 2004), scenarios 
(Binder, 1999), or drama (Brandt and Grunnet, 2000).

Some researchers see a lot of similarities between design 
and games. These are, for instance, their social component,  

evolving, and rule-based nature. According to Salen and Zim-
merman (2004, p.80), ‘A game is a system in which players 
engage in an artificial conflict, defined by rules, that results 
in a quantifiable outcome’. In the case of design, the design 
problems, the available resources, participants and their 
roles, as well as the work processes form boundaries for the 
design work and define the design space in a similar way as 
the rules in a game define what one can do in it. According to 
Vaajakallio (2012), games have been used in design for design 
research (Habraken & Gross, 1988), for building design com-
petences among design students (Iversen & Buur, 2002), for 
empowering users, like in the ‘layout kit’ developed by Ehn and 
Sjögren (1991), and for engaging multiple stakeholders (Brandt 
& Messeter, 2004). Design games can be tools to define the 
design space. According to Botero (2013, p.59), a design space 
can be understood as ‘the space of potentials that the avail-
able circumstances afford for the emergence of new designs 
at multiple levels’. Building on this definition, playing a design 
game can be a tool to intensify the relations among people, 
things, and activities. When playing a game, end users, de-
signers, and stakeholders in general, can explore different 
alternatives and make collective design decisions. This trans-
forms and expands the initially given design space by increas-
ing empathy among participants.

Including empathic thinking in design can be a way to find 
inspiration and creativity about future products or design so-
lutions (Steen et al., 2007); in other words, to broaden the 
design space. In PD, design games have gained popularity as 
a method for designers and users to jointly explore design is-
sues on a conceptual level — to involve users in creative activ-
ity (Brandt, 2006). From this angle, explorative design games 
support formatting design dialogues that ‘engage intended us-
ers, various stakeholders and the design team in joint inquiry 
into existing practice and participatory design of possible fu-
tures’ (Brandt, 2006, p.61). Exploratory design games are a 
specific type of design game named by Brandt and Messeter 
(2004) that place great emphasis on engaging multiple stake-
holders (Vaajakallio, 2012). Brandt (2006) distinguishes four 
types of exploratory design games: (1) games to conceptual-
ize designing, (2) exchange perspective games, (3) negotiation 
and work-flow-oriented design games, and (4) scenario-ori-
ented design games.

The capacity of games for creating stories, in which participants 
step in and play a role, helps to dissolve hierarchies, which 
in turn promotes a more relaxed participation. In this regard, 
Kronqvist et al. (2012, p.4) highlight ‘Games introduce a way 
for engaging the participants in a mode of storytelling through 
the use of certain rules, material props, and visual aesthetics 
that set the context’. The use of storytelling in games enables 
players to develop an empathic connection with the situations 
presented. As Costikyan (2000, p.51) claims, players create 
experiences when participating in a game, and these generate 
emotional responses. ‘And because a player is involved in the 
creation of the experience, because the experience of play is 
at least as much his product as that of the game designer, the 
emotions he feels can affect him much more deeply than the 
surface, empathic response you feel when viewing or reading 
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about characters in a story’. Design games can take advantage 
of storytelling as a strategy to produce empathy among par-
ticipants and, therefore, allow for a better and deeper under-
standing of the design concept and its challenges.

From the design perspective, storytelling has proved useful 
for designers. The use of techniques such as the creation of 
personas, scenarios, storyboards, and role-playing has been 
applied to help designers gain understanding and empathy to-
wards users’ experiences (Buchenau & Suri, 2000). As Fulton 
Suri states (2003, p.52), empathic design aims at ‘achieving 
greater awareness, an extended imagination and sensitivity to 
another person’s world in a powerfully memorable way’. Build-
ing on these contributions, we can claim that games create an 
enjoyable atmosphere that allows equal communication and 

facilitates sharing experiences between participants. Smooth 
communication and willingness to collaborate are key condi-
tions for understanding how people experience things and for 
developing empathy with their world visions.

FEELER REFLECTION GAME

The Feeler Reflection Game is a board game, where the players 
are invited on a journey by moving from one square to another 
in turns. In the game, each player picks a predefined persona 
from six options. The players’ personas are all university stu-
dents, aged 19 to 23, that have different motivations for self-
monitoring (Table 1). 

JENNA – 23-year-old medical student

Jenna has suffered from migraines and 
insomnia since she was a teenager. 
Throughout time, she has learned to lis-
ten to her body in order to prevent the 
headaches and the insomnia. She likes 
to experiment and find new ways of do-
ing things.

PEKKA – 19-year-old industrial design 
student

Pekka enjoys testing new gadgets and 
mobile apps. For him, understanding how 
something works is a challenge he can’t 
let go. Once he has solved a problem, 
he completely forgets it. He is quite dis-
persed, and quite often he has problems 
staying attentive for long periods of time.

MING – 19-year-old computer science 
student

There’s nothing Ming enjoys more than 
work that’s done well.  She is very orga-
nized but has a terrible memory. For this 
reason, she writes lists of things to do, so 
she can make sure she doesn’t miss any-
thing. Her ability for prioritizing is appre-
ciated when leading group projects.

SAMIR – 22-year-old business student

Samir likes to think that everything has 
a solution; it’s just a matter of having 
enough data. He also thinks that every-
one has the limits one wants to have. He 
is ambidextrous, and when he was a child 
he was diagnosed as dyslexic. He is not 
afraid of mistakes, and he enjoys trying 
new things.

OLGA – 20-year-old communication  
student

Olga makes great use of social media. She 
has traveled a lot, and she likes to stay in 
touch with all her friends. Feeling part of 
a group is very important to her. Over the 
last two years, she has experienced some 
tiredness and mild depression during the 
winter term.

TIMO – 21-year-old art student

Timo is very social, but sometimes he 
wants to have some time for himself.  
From his point of view, one should focus 
on the present and experience it with all 
the senses. Even if he makes use of digital 
technologies, he is quite skeptical about 
its benefits.

Table 1. Feeler Reflection Game persona descriptions

Source: Feeler Reflection Game
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The goal of the game is to change the behavior of the per-
sona each player is playing in order to improve the personas’ 
learning performance. For this, players need to reach the last 
square of the game board. Although the game is not competi-
tive, all players should go through all the squares of the board 
to earn a minimum of eighteen points, which will enable them 
to move to the final square. The game has ten squares, each 
one requiring that players perform a specific action. The ac-
tions in the squares are:  

Square 1: Choose a persona. Decisions are made based on 
the image displayed in the pawn. Once the selection is made, 
players receive the character card corresponding to their per-
sona and have some time for carefully examining the profile 
information. 

Square 2: Define the persona degree of motivation for engag-
ing in self-monitoring. On each of the character cards, the 
persona’s level of motivation for improving their well-being is 
expressed quantitatively. On this square, participants have the 
opportunity to increase the number initially given by rolling 
the dice and adding the points earned.

Square 3: Select the type of data to monitor. Players choose 
from a pre-made list that includes monitoring: a) learning per-
formance and sleep, b) learning performance and physical ac-
tivity, and c) learning performance, sleep, and physical activity.

Square 4: Define a research question. Participants need to 
write a concrete question that they can answer through the 
data. The aim is to gain a better understanding of the perso-
na’s condition and, therefore, to be able to find a solution.

Square 5: Pick a device for data collection. Players can choose 
between the following options for gathering their data: a) by 
hand, b) mobile app, c) mobile in-built sensor, or d) wearable 
device. Each device is numerically evaluated according to sev-
eral features dealing with battery, data management, comfort, 
cost, and data accuracy. All devices award the same amount 
of points, but are differently distributed depending on the tool 
strengths and weaknesses. Players have to make their choice, 
taking into consideration their character’s idiosyncrasy. On 

this square, participants receive a sticker containing the infor-
mation about the data collection device chosen that they have 
to attach to their character’s card.

Square 6: Collect the data. In this square, players must choose 
between two card piles: one dedicated to challenges dealing 
with data collection, whereas the other one is dedicated to 
positive aspects. Players roll the dice and, depending if the re-
sult is even or odd, they take a card from a different pile. If the 
player gets a challenge card dealing with a particular feature, 
some points are subtracted from the total amount assigned 
to the device. In the opposite case, if the player takes a card 
focused on the advantages, some points are added.

Square 7: Choose a data visualization type. Participants can vi-
sualize their data using: a) a bubble chart, b) a line chart, c) a 
radar chart, d) a metaphor, or e) a dashboard. Once they have 
made their selection, they get a sticker with the representation 
of the data visualization type.

Square 8: Analyze the data. Again, on this square, there are 
two card piles. In one pile, cards refer to positive aspects of 
data visualization and give points. In the other pile, cards are 
focused on data visualization challenges. If players take one of 
those cards, they get zero or negative points. Players decide 
from which pile they can take the card by rolling the dice. 

Square 9: Determine the readiness for a change. Players count 
the total amount of points earned during the game in order to 
determine if they can move to the next square. Those who get 
more than eighteen points are supposed to have enough mo-
tivation, data, and insights to modify their habits and, there-
fore, reach the last square. Those who haven’t gained the 
necessary amount of points to access the last square must 
remain in this position.

Square 10: End of the game. Players who reach this square 
have successfully completed the game.

The game pieces include:

• Pawns with a printed representation of the characters 
available for players.

Figure 1. Images of the design game used during the contextual inquiry of the Feeler prototype.
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• Character cards containing the personas’ descriptions, in 
which players can annotate their game choices.

• Stickers of the devices for data collection and the data vi-
sualization types.

• Data collection and data visualization cards identifying 
challenges and possibilities.

• Dice. Although players are expected to consciously make 
some decisions during the game, on some occasions, they 
just roll the dice and this determines the consequences.

In the Feeler Reflection Game, each pawn is different and is 
associated with a character card that includes a description, 
motivation level to solve the particular problem he/she fac-
es, as well as some empty fields that players need to fill in as 
the game advances (figure 2). The characters portrayed in the 
game are personas built according to the research developed 
by Gimpel et al. (2013), as well as to interviews made with po-
tential end users. 

The aesthetics of the Feeler Reflection Game borrow from 
traditional game boards. The selected colors and materials 
seek to recreate a playful, enjoyable environment that arous-
es players’ curiosity. From the beginning, it was considered 
important to make participants feel confident and willing to 
experiment. The use of vivid colors, along with simple and 
roundish shapes, creates a safe environment, which is visu-
ally appealing. In order to stress the storytelling side, it was 
decided not to use photographs and, instead, adopt an aes-
thetic based on hand-drawing for the characters and icons for 
the rest of the game materials.

ANALYSIS OF FEELER REFLECTION 
GAME INTERACTIONS

The Feeler reflection Game has been created in the framework  
of a design research looking for solutions to help people to reflect 
on their well-being and learning. The game is used to elaborate 
on a design concept called Feeler, a software and service that  

is able to visualize learning performance and well-being based 
on data collected from online learning services and tools cap-
turing physical activities, such as movement, exercise, nutrition, 
and sleeping. The aim of Feeler is to encourage people to reflect 
on their lifestyle and its impact on their learning capabilities.

The Feeler reflection game has been developed for a series of 
workshops of the Feeler prototype. In the following, we focus 
on the latest, which was conducted with five graduate stu-
dents of art and design. The three design research objectives 
of the game and playing it with various participants were to:

1. Develop empathic understanding of participants’ practices 
and needs related to self-monitoring,

2. Share and explore the design challenges with the partici-
pants related to reflection and behavior change,

3. Obtain feedback and validate initial design concepts that 
are based on previous research.

Participants started the workshop by playing the Feeler reflec-
tion game, lasting approximately 45 minutes. The game was 
followed by a discussion about several issues dealing with the 
prototype design, such as motivation, data collection, data vi-
sualization, and how to better support behavior change. The 
data gathered during the game for further analysis included a 
video recording of the session, participants’ character cards 
on which they annotate their game actions, and the design re-
searcher’s notes.

In order to infer to what extent playing a game helped par-
ticipants develop an empathic understanding of the design 
goals and challenges, qualitative content analysis was used as 
a method for analyzing the data. Qualitative content analysis 
is, according to Sandelowski (2000, p.338), ‘a dynamic form of 
analysis of verbal and visual data that is oriented toward sum-
marizing the informational contents of that data’. The codes 
used for categorizing the data were generated from the data 
in the course of the study. In this case, the codes that show 
an empathetic understanding of the situations presented are 
identification, role-playing, connection with real-life experi-
ences, and creation of a relaxed atmosphere.

Figure 2. Images of the Feeler Reflection Game character cards and pawns.
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At the beginning of the game, players picked their character 
based on the pawns’ images. Despite the lack of information, 
participants’ choices showed some sort of identification with 
the character, mainly based on physical resemblance.

Player 3: ‘I… uhmmm…. Actually I want to be this one (referring 
to the character). My hair use to be like that’.

Transcript 1. Player picks the character she would use during  
the game.

After the character selection, players received a characters’ 
card in which they could read a short description of their char-
acters’ traits and motivation for engaging in self-monitoring. 
This background information helped them to make some deci-
sions and to engage in role-playing.

Player 1: ‘I want to get feedback if what I’m doing is good for my 
health… because I have some mild depressions in winter… and 
also I feel quite tired so I want to monitor my sleep to see if I 
can find some relationship between… I don’t know yet’.

Transcript 2. Player tries to define a research question to answer 
through self-monitoring.

One aspect that indicates the players’ identification with their 
characters is the use of first person when referring to their 
game persona. In some cases, players referred to their char-
acter using first person at all times, therefore, showing a high 
level of involvement in the role-play; whereas in others, they 
only used third person or alternated between both forms.

Player 5: ‘Pekka has this problem of keeping attention, so then, 
how long I sleep, but also how I… So, whether if my physical 
activity and my sleep impact my attention span’.

Transcript 3. Player combines the use of third and first person when 
talking about her game character.

Another aspect that shows players’ empathy towards their 
characters deals with the connection between real-life and 
game decisions. In this regard, it is interesting to note that, 
before playing the Feeler Reflection Game, some of the players 
had experimented with self-monitoring of different aspects of 
their habits. Curiously, in the game, rather than experiment-
ing with new ways of self-monitoring, some of them replicated 
what they had tried in real-life.

Player 2: ‘Yes it was. In my case, I was monitoring sleep in the 
same way I was acting in the game’.

Transcript 4. Player recognizes she self-monitored herself in the 
same way as in the game. 

Despite that self-identification with the characters only hap-
pened while playing the game, we can infer that it allowed for 
an empathic understanding of the personas and scenarios deal-
ing with self-monitoring. From our point of view, role-playing 
and self-identification contributed to a meaningful and situated 
discussion about the design challenges of self-monitoring tools.

The use of a game allowed combining formal and informal reg-
isters. This was noticeable in the case of the facilitator, who 
used a more formal register when explaining about the re-
search aims and the instructions of the game and a more infor-
mal one while playing. During the game, the use of storytelling 
techniques enabled the facilitator to abandon the academic 
register and get into the situation by making jokes, naming 
players by their characters’ names and thus creating a playful 
and relaxed atmosphere. In this regard, the use of humor con-
tributed to liberate players from prejudices and spontaneously 
express themselves.

Figure 3. Workshop participants playing the Feeler Reflection Game.

Despite the fact that the game board presented a linear time-
line highlighting main moments in the process of self-moni-
toring, participants felt confident enough to bring other topics 
to the discussion, which were not initially foreseen, such as 
reward systems or other types of data they would like to moni-
tor, such as stress, weather conditions, or nutrition.

At some point, they also considered it necessary to rearrange 
the order of the board squares, since, from their point of view, 
some decisions, such as the definition of the research question, 
should be approached at the very beginning of the process. The 
fact that each square on the board was independent from the 
others enabled the rearrangement of the squares to be fast 
and easily. In this regard, the visualization of information, ei-
ther by noting down information on the characters’ cards, or 
by altering the initially given order of the squares, contributed 
to maintaining the focus and discussing the issues in detail.

During the discussion, participants reflected about the use of 
a game as a way for presenting academic research. Although 
they enjoyed playing the Feeler Reflection Game, from their 
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point of view, it was necessary to improve the game playabil-
ity. According to the participants’ comments, the game was 
too short and offered few opportunities to make decisions that 
had consequences later on. Since the game was intended to 
be used at the beginning of the workshop as a way to pres-
ent the research topics, it was considered important to keep 
a time limit. However, according to participants, these initial 
constraints are not so important, and stress should be placed 
on creating opportunities for players to meaningfully intervene.

DISCUSSION

The Feeler Reflection Game was designed during the contex-
tual inquiry of the Feeler work-in-progress prototype. Accord-
ing to Leinonen (2008, 2010), contextual inquiry is an initial 
stage of the research-based design process that consists in an 
exploration of the socio-cultural context of the design. During 
the contextual inquiry, designers may use rapid ethnographic 
methods, such as participant observation and user interviews, 
for exploring design situations and defining design challenges. 
Although design games have been highly used in co-design 
sessions in PD (Brandt 2006; Vaajakallio, 2012), we consider 
that they are powerful tools to use in the early stages of the 
design process in order to create a productive dialogue (Kro-
nqvist et al., 2012; Vaajakallio, 2012).

Considering that the Feeler Reflection Game was used as a 
strategy for presenting end users’ different personas and ini-
tial scenarios of the use of the future design, it shares some 
characteristics with the scenario-oriented design games de-
fined by Brandt (2006). According to this author, ‘enacted 
scenario construction can be viewed as an exploratory design 
game because it involves a play with props, takes place within 
a pre-defined location, is limited in time, and follows specific 
rules’ (2006, p.59). In the Feeler Reflection Game, the creation 
of personas allowed participants to interpret a role and de-
velop it further according to their own views. Similarly to the 
Brandt et al. User Game (2008), the Feeler Reflection Game 
aimed to create a shared image, between designers and work-
shop participants, of the end users, based on the field data.

The generation of scenarios in design is a well-known prac-
tice. According to Schön (1983), the creation of scenarios is 
a design technique that helps to restructure a design situa-
tion and provides new insights. The scenarios presented in the 
Feeler Reflection Game described a particular interpretation 
of a QS tool use situation, but incomplete and open to negotia-
tion (Carroll, 2000). The actions taken and decisions made by 
players when playing the game contributed to recreating and 
completing the scenario of use.

Player 1: ‘I could do the same thing (noting down the data by 
hand as another player decided to do), but I’m a computer 
science student (referring to the persona she picked), so I use 
technology (a smart phone with an built-in sensor)’.

Transcript 5. Player explains why her character makes a certain 
decision.

The game board layout offered participants a comfortable 
environment in which they could already advance certain as-
pects, such as the presence of rules and the existence of a 
certain path, among others (Johansson, 2005). Furthermore, 
as Kronqvist et al. (2012) highlight, the game board acted as 
a design medium with a double function: presenting informa-
tion to participants and engaging them to freely communicate 
personal experiences and views. The game board was also a 
great resource for guiding and informing the discussion about 
the concept design of the future prototype.

The game materials were used as ‘things-to-think-with’ (Pa-
pert, 1980; Brandt, 2006) that participants used to analyze 
the situation and give new meanings to it. The game offered a 
common language that helped structuring the argumentation 
and exchange of people’s views (Brandt & Messeter, 2004). In 
this regard, as Brandt (2006) and Kronqvist et al. (2012) out-
line, game materials can function as boundary objects (Star, 
1989), since they support dialogue between different disci-
plines and interests.

Finally, we would like to present the design of games as a de-
sign work (Johansson, 2005). The construction of a design 
game requires designers to structure and define what would 
be at the center of the design process. In the case of the Feeler 
Reflection Game, a lot of effort was put into presenting previ-
ous research results in a suggestive and playful way, so partici-
pants would feel comfortable to freely express themselves and 
contribute to the concept design. In this regard, the game de-
sign had its own process. A couple of weeks before the work-
shop, a low-fi prototype of the game was tested, and some 
aspects were redesigned according to the feedback provided. 
The experience of creating a game was an interesting exercise 
for enabling designers to identify with end users and for im-
proving communication techniques with them.

CONCLUSIONS

In this article, we present design games as a useful strategy in 
PD to develop an empathic understanding of end users from 
early stages of the design, concretely during the contextual 
inquiry. Design games act as boundary objects that provide an 
engaging and pleasurable experience that facilitates players’ 
free expression, and in which participants’ concerns are taken 
into consideration. 

According to our experience, design games work in two dif-
ferent ways. In the case of users, the game players, the game 
offers a unique environment for presenting previous research 
results, such as scenarios and personas through storytelling 
techniques. This way, players can easily identify themselves 
with the personas and scenarios and contribute to the re-
search by helping to envision future practices in design.

From our perspective, as designers and researchers, creating 
a design game requires putting ourselves in the end users’ po-
sition in order to present a situation that stimulates end us-
ers’ communicability and creativity. In this regard, the game 
works as an example of empathic design since it seeks to find  
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inspiration in end users by empathizing with them. Further-
more, the game works as workshop agenda, since it contrib-
utes to presenting the design topics and creating an experience 
on which players can discuss later. Considering all the above-
stated information, design games offer great opportunities for 
developing mutual learning and empathy among end users 
and designers. 
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ABSTRACT

This paper presents the findings of research into a digital learning knowledge management 
tool that uses an interactive surface to manipulate a design project in multiple stages. The 
research aim was to understand how designers might replace the traditional model of one de-
vice per person and use digital space as an alternative for analyzing data collaboratively.  The 
research involved using one device for multiple users, including multi-gesture and navigability 
options to organize data and learning that were generated by team dynamics. Two different 
tests were implemented: a concept test about the general idea and a usability test with dif-
ferent groups of designers, to examine team dynamics. In the discussion section we consider 
how participants had problems recognizing a single device as appropriate for use in group 
activities, how the focus of attention in the interactive table took away some of the gestures 
and non-verbal communication that are common in team dynamics, how the novelty of the 
device created an initial exploration that was perceived as a game and how using an interactive 
technology as a tool created different levels of learning that affect the emotional response of 
participants. The paper concludes with recommendations about future implementations and 
some interesting patterns characterizing the use of the multi-touch gesture screen, such as the 
use of digital space as a way to control activities and the deliberate control of data as a way to 
impose a leadership. 

KEYWORDS: Collaborative design; communication; computer supported design; decision 
making; design activity. 

INTRODUCTION

Although there are a variety of project management tools 
available, designers are notorious for their unwillingness to 
employ them in anything but the most rudimentary fashion 
(e.g. Bernardes forthcoming). One of the barriers to adop-
tion is the essential non-linearity of the design process, where 
the iterative return to previous stages of the project is typical 
rather than exceptional. In this study, we created a prototype 
for knowledge management in design projects, based on the 
foursquare model of research, analysis, synthesis and imple-
mentation, superimposed on an X -axis running from under-
standing the paper layout to making, and a Y-axis running from 
the real to the abstract (Figure 1). Recognizing that each of 
these phases needs to be ready at hand, our touch surface 
prototype keeps a dynamic menu object constantly avail-
able, allowing designers occupying any position on the table 
to shift the display quickly from the collection of raw data, 
to organize it  by using analysis and labeling and to achieve 
a final synthesis and labeling protocol. We also provide a 
simple mechanism for generating linear presentation materi-
als for use outside the design team proper. The design of the  

prototype was informed by interviews with seven design man-
agers at five different firms. Our user study of the prototype 
involved two different tests, a usability test of the working pro-
totype with 12 design students and a concept test with a "Wiz-
ard of Oz" prototype, involving five design managers

 

 Figure 1. The underlying model for our design management prototype. Dia-
gram by Kim Erwin.
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LITERATURE REVIEW

In product development, there are two types of project man-
agement styles: emergent and planned [4]. The planned proj-
ect management style is suited to clearly defined problems, 
where managers provide discipline, set direction, and opti-
mize for efficiency. The former, emergent, style is better suited 
to ambiguous problems, where managers enable their subor-
dinates to be creative and flexible and to improvise solutions. 
According to Lewis, managers do not solely practice one style, 
but rather combine and alternate between both methods. 
While the planned management style relies heavily on time 
as a key measure, the emergent style heavily relies on knowl-
edge and learning through iterations [3]. Currently, there are 
many similar market-available tools to facilitate the planned 
management style, while there are few to facilitate emergent 
methods. As a result, our team focused on developing tools 
for activities that occur in emergent product development, 
particularly with regards to knowledge sharing.

According to Wang [6], successful knowledge systems are 
heavily influenced by:

•  Easy and effective methods for adding data and searching 
categories and indexes;

• Preferences for autocratic or consultative management 
styles; and

•  The complexity level of the project.

Furthermore, Wang [6] suggests that that there are two types 
of communication styles. The first involves linear, formal and 
vertical sharing (such as PowerPoint presentations) and the 
second involves informal, egalitarian sharing (such as conver-
sations and discussions). Because both styles of communica-
tion are present within an organization, the tool that our team 
developed was required to support both styles and help users 
capture and transfer knowledge easily between the two styles 
and their associated contexts.

Additionally, according to Zigurs [8], technology, while good 
at communication, process-setting and information handling, 
is not adaptable to support teams in the midst of reframing 
and restructuring. The project management prototype devel-
oped by the team will specifically look at this assertion, as it is 
designed to facilitate and capture new connections between 
data, while still providing access to old connections devel-
oped in other stages.

Specifically, the team investigated group dynamics and lead-
ership around control of the Multitaction table, which is de-
signed for multiple, simultaneous users. As Yuill and Rogers 
[7] and Hesselmann et al. [2] contest, a number of social and 
cultural barriers exist that may prevent multiple users from 
touching the table simultaneously. Many current devices are 
designed for individual and single user input. In addition, so-
cial norms may also dictate who touches the table at a given 
time – e.g. where the leader of the group “controls the screen”. 
Visual limitations (i.e., the ability to see a graphic from one’s 
vantage point) and the physical reach of objects may also in-
fluence who touches the table at the appropriate moment.

Finally, the team also looked at the translation of natural ges-
tures used for handling and sorting images in the physical 
world to the constraints of the digital touch surface. Terrenghi 
[5] compares the manipulation-related affordances of physical 
media and interactive surfaces. Similarly, the team explored 
the gestures and screenflows involved in sorting and survey-
ing images, forming collections, and hiding inessential or ir-
relevant information.

METHODS

For the purposes of the study, the team focused particularly 
on individuals involved in “design thinking” who use various 
research and creative methods and need to collect, organize 
and share out information in a collaborative setting with oth-
ers. The team also felt that design consultancies with multiple 
disciplines and competencies were solidly extreme users who 
typically work with a variety of visual and physical content, 
generated from a wide range of tools (sketches, the Adobe 
Creative suite, video, physical prototypes, etc.).

During the collaborative design process, team members need 
to create a fundamental shared understanding of design con-
tent and process as well as to capture (or document when 
needed) information that allows others to understand, com-
municate, replicate or redesign the final output [1].

While there are digital tools that exist for designers to create 
by themselves, few exist to help them create simultaneously 
in a collaborative experience. Instead, from our observations 
and from ethnographic interviews, design teams still resort to 
physical displays in their environments because these allow 
all members to contribute, and to move information readily.

INITIAL RESEARCH

The team interviewed designers and project managers from 
different firms, ranging from small to large and from consul-
tancies to Fortune 500 companies – over a range of compe-
tencies from CPG to technology.

Findings
We began with the hypothesis that organizations struggle with 
project management and that current tools were inadequate 
to the task. However, after interviewing participants, the team 
realized that organizations didn’t struggle with project man-
agement because tools such as the Gantt chart have made it 
easy to set deadlines and show the time-based relationships 
between departments. Managers can easily see whether a 
project is off-track by comparing current team activity with the 
planned schedule.

However, in companies where generated knowledge and in-
sight are the key measures of success (in fields such as emerg-
ing technologies and development work), a Gantt chart is not 
an effective management tool for understanding if a project is 

 http://de2014.uniandes.edu.co  |   October, 2014. ISBN 978-958-774-070-7.  pp. 357-365



359VISUAL WORKFLOWS FOR DESIGN PROJECT... | J. Rivera, Y. Abouhazim, L. Mattis, S. Ruecker, P. Wang

M
ET

H
O

D
O

LO
G

IC
AL

 IS
SU

ES
 

O
F 

D
ES

IG
N

 A
N

D
 E

M
O

TI
O

N

“on track” or generating expected value. It is in this scenario 
that organizations and teams struggle to report project value, 
because they find it hard to communicate  their work within 
the teams themselves and to key stakeholders.

One participant described the hiring of specialized staff 
(known as “research public relations”) to highlight key tech-
nological contributions to external partners and lobby for fur-
ther research investment. This allows technologists in the R&D 
division to focus on their research problems and not on com-
municating the value and progress of their work.

The team found that design managers and consultants par-
ticularly struggle with this problem in their role as client liai-
sons. Specifically, designers rely on the vertical space and the 
environment around them to manage, organize and share their 
knowledge internally.

• In contrast to digital tools, where teams rely on one person 
to move data in a turn-like fashion, posting to vertical sur-
faces is democratic: everyone is allowed to contribute and 
rearrange data.

• Vertical space also passively communicates the team’s 
progress to outside participants. Picture-filled boards 
communicate that the team has just completed the re-
search phase while boards filled with page layouts denote 
a team that is preparing documents or presentations.

While teams opt to use their physical space to manage their 
data they struggle with transferring all of their digital data to 
the physical world. This means tediously printing out hundreds 
of research photographs and creating extensive paper snip-
pets of interview transcripts or secondary research papers.

Similarly, when designers need to communicate their final 
work, they must convert all of those physical assets back to a 
digital format, usually a PowerPoint or PDF deck for their cli-
ent, so the information can travel throughout the client orga-
nization. While the data might be stored in a shared location 
on a server or cloud service, designers still need to find all of 
the digital assets for their physical counterparts.

Even with walls or boards covered with data and recorded by 
photographs, there is never enough space for everything and 
designers must rely on their own documentation habits to re-
member design decisions. Their photographs of data clusters 
aren’t searchable or easily retrievable, allowing to track deci-
sions they’ve made or patterns they’ve seen.

Additionally, at the end of the project, it is common for com-
panies to save their digital files, but only a few store the physi-
cal information in archive systems that retain a mix of digital 
and tangible information. In trying to access the archives the 
experience is chaotic, and retrieving a specific stage of the 
project requires all the data to be scanned. In the same way, 
it is common to find information that is out of context as the 
learning experience of the original design team is absent.

CONCEPT TEST PROTOTYPE 

In response to the feedback of our interviewees, we designed 
a tool that was intended to manage this information digitally 
through a unique use of environment, space and collabora-
tion. Using these design principles, the team developed a 
concept prototype of a digital knowledge management tool 

Figure 2: Concept, “Wizard of Oz” Prototype. Screen 1 = User setup. Screen 2 = Loading data. Screen 3 = Creating clusters. Screen 4 =Presentation 
layout display mode.
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in Apple Keynote for the multi-touch Multitaction table in or-
der to help design managers organize and share their data. 
Similarly to the current vertical space environment, the tool is 
designed to be orthogonally democratic. Most functions (with 
the exception of the presentation function) are designed to be 
executed by any team member at any edge of the table sur-
face, regardless of another team member’s actions (i.e., the 
table is designed to be always in “multiplayer mode”.).

After creating a project using the table’s interface, and assign-
ing team members to the project, users can select data snip-
pets, such as image files, video clips and text, to be loaded 
onto the table’s surface. Upon data selection, the materials 
populate the table’s surface in a slow, randomized display 
in different orientations. Items can be rotated, moved and 
zoomed in an effort to organize them into named sets, or “clus-
ters”. Clusters can be named, marked as important, organized 
temporarily in a grid structure, and copied. Important con-
textual information, or “insights”, about the clusters can be 
documented via text input and attached to the cluster as an 
additional data snippet. 

As users enter new stages of the design process they can 
create duplicates of the same information for reworking or 
the information can be progressively reduced to the most 
important pieces for analysis. In each stage, the same clus-
tering actions serve as the central form of interaction with 
the table. When users want to communicate their work, they 
can switch to a visualization mode that organizes all of the 
data snippets, clusters and insights in a simple grid structure 
according to time. At any point, users can switch between 
stages and visualizations, and the table display is captured 
using auto-save functions.

User Research
We investigated three key areas with the prototype, and 
sought to:

1. Understand how users learn new gestures that are beyond 
currently accepted digital norms (swiping, double tapping, 
pinching, or expanding)

2. Understand the role of team dynamics and how the table 
can facilitate or hinder participation by team members.

3. Understand the acceptance and desirability of such a tool 
for the industry.

The first two questions are related to specific activities and 
behaviors concerning the physical prototype and the imple-
mentation of the concept in a multi-touch, collaborative en-
vironment. The third area is related to the application of the 
concept in the design workflow. We therefore developed two 
different tests. The first was a concept test covering all of 
the stages of the design process with a "Wizard of Oz" proto-
type developed in Apple Keynote. The “Wizard of Oz” proto-
type is an illustration of the full program concept that works 
only when a human being is generating the responses of the 
interface. In this way, the prototype interface appears to be 
functional, even though software programming has not been 

completed. The second test, of usability, was used for testing 
a specific stage of the concept: a collaborative cluster exercise 
with an Adobe Flash-functioning prototype for testing on the 
Multitaction multi-touch table. 

Method
The team asked four designers to review the Apple Keynote 
“Wizard of Oz” prototype. These designers represented two 
small and two large-scale design consultancies.  Additionally, 
two of the participants were interviewed during the initial re-
search phase. Testers were asked to respond to what they saw 
as the prototype was presented full-screen on the multi-touch 
Multitaction table provided for the concept development. 
Each concept test took approximately 1 hour and conversa-
tions were audio recorded. 

Results
In general, the concept testers responded positively to the 
concept. The prototype was considered appropriate for small 
design teams embedded in a large corporate environment, as 
opposed to widespread adoption across multiple design con-
sultancy teams. The main reason cited for this was the rigid 
structure of the design process stages presented in the pro-
totype. This structure was effective for training junior design 
colleagues and for containing the “design mess” in a corpo-
rate environment unfamiliar with multi-color post-it notes and 
paper-covered walls. One participant described the prototype 
as, potentially, a “good project journal” for documenting the 
design process and rewinding through the work: 

“My job is to be deeply insightful, to create really deep insights 
and, it’s challenging. So you have to work with your informa-
tion very differently. For me, I’m going back and forth between 
insights from observations, what’s going on at a cultural level, 
what are the shifts in the industry, and what’s a case study. I’m 
dealing with more types of content than just user observation 
content and [I’m] working back and forth”.

Testers described the tool as a “data organization tool, not 
a storytelling tool”, but the documentation might provide 
key support to designers in crafting their client stories. For 
example, one tester wanted to be able to edit insights over 
time and track the evolution of language or insight focuses. 
This documentation was another way to capture the evolu-
tion of ideas and learning processes, and how they related 
to data snippets. 

Overall, the concept testers were concerned about data re-
tention. The transitions between stages were described as jar-
ring and “anxiety-inducing”. Several concept testers gasped at 
stage changes and complained that the information had “dis-
appeared” and that they wanted some way to review all of the 
screens at once. 

The team was surprised that testers requested the ability to 
print copies of the digital screens; they wanted to print out 
what was happening on the table onto paper that they could 
surround themselves with in a physical space. 
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“In my gut, after you keep switching [stages], I want to be 
printing everything out and putting it on the wall. I have to 
surround myself with the stuff -- because I’m visual, there’s 
something about it being accessible around me. I wanna see 
everything at once -- I worry that flipping back and forth would 
hinder my process. It could be totally silly, but I’ve never wor-
ked any other way, so it makes me kinda freaked out not being 
surrounded by everything”.

Several of the participants admitted to having a visual and 
spatial memory that was disrupted by the multiple layers of 
digital staged information. Testers could describe their project 
room walls, and the distinct screens for each stage seemed 
to disrupt this memory aid. Testers were also confused by the 
uncontextualized images and text snippets:

“If I’m reacting to the images, I’m just reacting to them. If I’m 
trying to put it into the context of a broader story:  it could mean 
something, but maybe it doesn’t. The trouble with still imagery 
is you don’t know what it’s for. When we know, then we can as-
sign value to it and say that’s important to know. With research, 
you’re always looking for wonderful examples -- poignant exam-
ples of a point you see emerging”.

Not only did the testers want to include meta-data, but they 
wanted a way to input sketches, diagrams and annotations. 
One tester specifically requested “football style” drawings 
that could be made using a stylus or finger.

Analysis
Our concept testers repeatedly compared the concept pro-
totype to their current working model. They are used to sur-
rounding themselves with data by covering the walls with 
images, snippets, notes and post-its. They were anxious 
about “disappearing information” and the confusion of their 
visual memory, which made them disoriented. They also fre-
quently work remotely and would, in several cases, prefer 
to use the table for individual work, not collaboratively. As 
a result, the assets of the system had more to do with docu-
mentation and having access to the data even if they were 
not in the same space. 

USABILITY TEST

Prototype
To understand how this technology might impact on group dy-
namics and hierarchy, the team developed Node, a collabora-
tive clustering prototype created in Adobe Flash for use on the 
multi-touch Multitaction table by groups of designers.

The clustering program in the digital experience allows users 
to drag, scale, and cluster the pictures. Similar to many soft-
ware products on the market, it uses standard commercially 
available touch gestures -- like a two-finger pull & push on the 
corners of the image to expand and shrink the image and one-
finger drag to manipulate photographs.

Clusters are set by stacking images together then pressing and 
holding on the group of images. The program responds to the 
user’s touch by drawing a circle around a pile of images. In its 
final state, the cluster has a large green dot over the images 
that can then be moved using a one-finger drag.

Method
Twelve graduate design students, divided into four groups 
of three students each, were recruited from the XXX to par-
ticipate in two clustering activities for one hour. The teams 
were comprised of a single senior student in their final year 
of graduate education at the Illinois Institute of technology 
(either their second or third year at the university), and two 
junior students in the first year of their graduate career. Most 
of the junior participants had no professional or undergradu-
ate design experience.

The teams participated in two sorting exercises: paper cluster-
ing (the control) and digital clustering using our Node clus-
tering prototype. Participants were asked to work together 
to organize images of sport or kitchen products into groups, 
or “clusters,”. Each team was given a unique content and ex-
ercise-order combination in an effort to limit order effects. 
For the prototype exercises, participants were shown how to 
zoom, rotate and move the content items with a single or mul-
tiple finger touch, how to lock the content together in a cluster 
with a press-and-hold gesture and were cautioned that clus-
ters could only be made by one participant because of pro-
gramming limitations.

The activities’ audio and visuals were documented using an 
aerial video camera and a secondary camera at one edge of 
the table. The team recorded observations throughout the 
two testing activities and a single team member served as 
activity moderator and trainer for all of the team’s testing. 
On completion of the second activity, participants were in-
terviewed individually by a team researcher who  asked the 
following questions:

1. Tell us about how easy/hard you found the activity.

2. Describe how you participated in the activity.

3. What would you change?

4. What would happen if you tried to use this table in your 
design work?

5. How do you think it might help you? How do you think it 
might hinder you?

6. What would you be frustrated with?

General Observations
The research team analyzed the paper and digital exercises in 
addition to the comments made in the individual interviews 
conducted after the group exercises. In general, we noted two 
roles: leaders, or senior members, and followers, or junior 
members. While participants were selected to amplify the di-
chotomy of junior and senior participants, the selected senior 
participants were not always the table leaders. 
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Forming Consensus in Both Activities

Regardless of the medium used in the activities, two types of 
leadership style were observed. The first style of leadership 
observed could be characterized as “command and control”. 
Junior members would start a discussion by throwing out 
ideas about how to cluster while the senior member would 
judge, strike down ideas and choose other strategies. In one 
test, a junior member suggested clustering the images by 
color and a senior member remarked, “[That] doesn’t make 
sense ... clearly this is content related”. As a result, the team 
proceeded to cluster by sport, coming up with 20 categories 
of data for 45 images.

The second type of leader exhibited facilitation and iteration 
behaviors. Users would start to cluster images together and 
if the team felt that images fell outside their initial construct, 
a single participant would stop, announce the problem, and 
suggest new ways of grouping images together.

Paper Cluster Exercise - Body Language and Leadership

In the paper clustering exercises participants were able to 
control the conversation by singling out specific pieces of data 
through physical gestures, pulling the data out of the second 
dimension and bringing it into the third dimension above the 

rest of the data (Figure 3). In one case, a participant picked up 
an image above the table, held it up for the others to see and 
asked, “What is this? Where do we put it?” This grabbed the 
attention of the other group members, physically separated 
them from what they were doing, allowing them to help her 
and quickly reach consensus.

Paper Clustering Exercise - Team Flow

We also observed a team clear the table by picking up groups 
of data and shuffling them by hand, creating clear space on 
the table (Figure 4). This enabled them to create “thinking 
space” or a blank slate to help them sort the data, but it also 
created a personal and group data divide where the group 
could focus and have a conversation together based on the 
images on the table.

Finally, we saw that group members had subtle ways of com-
municating with each other during the physical exercise. For 
example, when one participant held a photograph in his hands 
for a long period of time, another participant would lean over 
or walk around the table to provide assistance in figuring out 
how it might be grouped. This naturally instigated a conversa-
tion about where to put the information and built consensus 
about group definitions.

Figure 3: Participants showing information to drive the conversation.

Figure 4: Participants collecting data into individual working stacks.
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Digital Clustering Exercise - Contrasts in Leadership

However, in the digital exercise, users had employ deliberate 
actions and assert conversational dominance. This was done 
by enlarging images on the screen to draw people’s attention 
to them and controlling data access and the largest screen 
area (Figure 5). Junior members could no longer see the imag-
es that they were working with and were forced to focus on the 
enlarged image. Furthermore, we also observed senior lead-
ers use motion to direct the attention of their junior members: 
leaders would touch and shake images to direct a conversa-
tion towards that specific image.

Digital Clustering Exercise - Contrasts in Team Flow

Overall, we saw that users were challenged to form consensus 
in the digital experience as easily as in the physical exercise. 
Participants were observed talking less about the data be-
cause team members were engaged in their specific activity of 
creating a digital cluster (Figure 6). Participants described the 
digital experience as “so engrossing and entertaining” but that 
it was hard to focus on what other group members were doing

Participants also struggled to communicate with each other 
non-verbally. Because of the singular participant focus, few 
participants made eye contact with each other and they kept 

their heads down, focusing on the table and rarely looking up 
from the screen. Most activity took place on the table: con-
versations about the data, asserting conversational focus on a 
particular image, and gathering one’s own data for the cluster.  

Because of the overall reduction in group conversation and 
strong focus on  individual actions participants tended to 
move images that they didn’t know what to do with into the 
center with no comments or pause. As a result, participants 
were challenged at the end to figure out what they should 
do next.

Unintended Digital Disruptions & Affordances

We also noted how the prototype’s technical execution in-
terfered with the ability of an individual to accomplish their 
own cluster activity. The team observed “data crashes” where 
participants dragged information across the table and acci-
dentally crossed paths with another participant. Because ev-
ery touched piece is brought to the front, if two participants 
cross information at the same time, one of them would lose 
the touch input and only one image would follow the intended 
trajectory. The other image would be “dropped” and left on the 
table where it was lost in the crash. Because this disrupted the 
intended flow, they would lose focus and move on.

Figure 5: Senior participant controlling a table conversation by enlarging content

Figure 6: Participants working individually with their heads down.
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The technology also interfered with social dynamics. For the 
setup of the test, a double tap touch brought up the menu that 
retrieved the image dataset and displayed it on the table. If a 
team participant accidently triggered the menu and selected 
a menu item, more images would be loaded onto the table, 
covering most, if not all, of the work completed by the team. 
This action was always irreversible, meaning the data had to 
be dealt with and could not be removed easily.

Though the research team did not intentionally plan this ac-
tion, several teams triggered more data, producing surprising 
findings. If a team member accidently hit the menu button and 
“spilled data onto the table” the group would blame the par-
ticipant and make him or her liable for “cleaning up the mess”.  

DISCUSSION 

Social Behavior
Even though the participants in the study are heavy digital de-
vice users (smartphones, tablets, etc.), the Multi-taction table 
was still perceived as a single person’s device. One participant 
specifically asked “who’s going to control [the multi-touch 
table]?” inferring that only one person could move images at 
a time. Furthermore, in the subsequent interviews, most par-
ticipants described using the device for their own personal use 
and not for collaborative work. According to one participant:

“If you’re working with just one surface, it feels like that one sur-
face is yours. It’s almost disconcerting to have multiple hands 
on it. I think people have this one terminal, one person kind of 
viewpoint on things, which I think is left over from personal com-
puting days”.

The team suggests that this might be because the prototype 
did not deliver an exceptional experience comparable to work-
ing with paper, or that the functional portion of the prototype 
shown did not have enough features to warrant the abandon-
ment of paper. As researchers, we made the choice of having 
the images appear in a randomized way in order to balance the 
positioning of people around the table and create an egalitar-
ian multi-user workspace.

Communication
The digital prototype was not able to facilitate natural group 
behavior and communication. It did not allow for eye contact 
between team members or for team members to seamlessly 
accomplish their own tasks and clusters. Because the digi-
tal prototype engages so much of the participant’s attention, 
the prototype became the focal point of activity and made 
it easy for participants to ignore the movements and behav-
iors of others. For this reason, conversational and behavioral 
leadership in the digital experience depended on deliberate 
and intentional actions. This included actions like enlarging 
photographs so that no other participant could look at any 
other image, or pointing and moving an image to gain atten-
tion and input.

Participants may have rejected the device for collaboration 
because physical space and reach dictated what they were 
capable of doing, and participants controlled the actions of 
others, restricting access to photographs by collecting all of 
the images on their side of the table.

Ludic Behavior
Because of the entertainment value of such a large touch-
screen device, several participants “played” with it before be-
ginning the task that was assigned to them. Fun can help break 
the technology barrier but it will significantly raise the users’ 
feature expectations as they compare their personal tablet ex-
periences to working on the table, rather than focusing on the 
assigned task. 

This might be an artifact of the learning process: users will un-
derstand the functions of the table better after they have ex-
plored it: testing the boundaries of what is possible and what 
is not. During the first minutes of each test, participants tried 
different gestures and tested the physics rules (i.e., partici-
pants tried to use inertia to send a picture in a given direction). 
It is difficult to ascertain whether the differences between 
physical and digital clustering come from the fact that the par-
ticipants were interacting with the table for the first time but 
were more familiar with the clustering exercise, or if the digital 
experience had less to offer in terms of possibilities and thus 
lowered the efficiency of a work group.

Paper vs Digital: The Emotional Experience
The two different tests revealed different emotional responses 
on the part of participants. The paper prototype created direct 
communication when someone showed a picture in order to 
catch others’ attention or gestured by holding a piece of paper 
up for a long time to indicate they needed help. Both behaviors 
might be common in other practices and were easily under-
stood by others.

In contrast, the levels of interaction with the digital surface 
when participants required attention or help involved moving 
the images about and changing their size. This activity had to 
be repeated multiple times before the other participants be-
came aware of the problem. These interactions occurred on a 
trial and error basis, especially at the beginning of the activity 
when the way to manipulate the information was still not clear 
for some participants.

Concerning the digital disruptions caused by accidents with 
the menu, the emotional response was to blame the partici-
pant who had made the mistake instead of blaming the tech-
nology or even the group of designers who were present during 
the test. We observed that participants with a fast learning 
curve concerning the features and affordances of the interface 
were less tolerant of this kind of problem. 

It is not our intention to generalize these situations, but at least 
in relation to this test it is possible to connect the different 
levels of learning about the interface with different emotional 
experiences concerning the roles of authority and tolerance 
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shown towards other participants who were less skilled at 
using digital devices. The recognition of a digital system as a 
tool, and not as a medium or as a facilitator, creates levels of 
expertise that can affect the role of the participants in a posi-
tive or negative way.

FUTURE DIRECTIONS

Concept Direction
From a user-centered point of view, the team would like to ex-
pand our concept of a workspace to include a team journal, 
where users could see their information and scrub from the 
past to the present. Because the concept prototype was pre-
sented as a number of discrete screens, users were concerned 
about “where their data went”.

We envisage the concept as moving towards the creation of a 
network of team digital devices with the table interface as a 
single node or touchpoint. Rather than force users to be co-
located, the concept will explore how the table might bring 
together a centrally-located group around the table, as well as 
involve those who are located at a distance. This would allow 
users to use their own personal devices such as laptops, tab-
lets, and smartphones -- key components of how they access 
and accomplish “work”.

Participants also wanted to add layers of other information, 
so future iterations should enable users to sketch and draw 
on top of the images and add “drawn” files. We imagine the 
addition of the third dimension could further replicate the tan-
gible experience of working with physical materials, and make 
it possible for users to zoom in and out of the workspace and 
data snippets and be more seamless to navigate.

Research Recommendations
For further research, we would like to investigate how our con-
cept could be an active participant, rather than a work tool. 
This might help shift blame towards the technology rather 
than social relationships, which can be frail and easily broken. 

As a social tool, the table could help moderate and facilitate 
conversation, encouraging quiet users to speak up, and in-
structing all users on the specific activity, ultimately promot-
ing individual engagement in the group context.

Finally, the team would also like to explore the table orienta-
tion by designing the screen to have a top and a bottom when 
posted on a vertical surface. This would further mimic the ver-
tical space paradigm currently in use. This orientation could 
promote eye contact between individuals and the ability for 
participants to read other non-verbal communication.
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INTRODUCTION

Fashion has significant economic weight as an industry1 and 
textile selection is crucial for its success. Textile selection in-
volves aspects of function and subjective experience. Technical 
assessments for characterisation and performance are exten-
sively supported by standards and machinery (Behery, 2005), 
providing the industry with rigorous specifications (Bang, 
2009), whereas more subjective characteristics are heavily re-
liant on designers’ tacit knowledge, experience and intuition. 

This highlights a need to support the balance between tech-
nical and experiential information as noted in materials and 
design research (Ashby and Johnson, 2003; Miodownik, 2007; 
Karana et al., 2008, 2009; Van Kesteren, 2010; Rognoli, 2010; 
Karana et al., 2013). Further investigations are needed to ex-
pand the development of tools for textile sourcing to support 
designers’ use of experiential information.

Previous research presented methods for objectively and 
subjectively assessing haptic properties of fabrics for quality 
assurance and predicting performance for engineering pur-
poses (Behery, 2005). However, engineering-based research 
requires specialist knowledge for its use and interpretation, 
and the relation to intangible characteristics is not straight-
forward. Therefore, it has been of little or no use for designers 
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wishing to communicate formal and expressive features in a 
meaningful manner to stakeholders (Pedgley, 2009). More 
recently triads and design games to facilitate articulation of 
emotional values were proposed (Bang, 2011), but are still 
not widespread in industry.

Interactive technology developments to support design activi-
ties were noticed (e.g. Dillon et al., 2000; Magnenat-Thalmann 
and Bonanni, 2008; Philpott and Summers, 2012), but little re-
search was conducted specifically to support textile sourcing. 
Here we present a study conducted at a textile trade fair to ex-
plore (1) how designers source textiles and engage with them 
during this process; and (2) if and how digital tools could sup-
port designers in this activity. We report the results and their 
implications on the design of tools to support textile sourcing. 
Before presenting our study, we review the related literature. 

It is common practice in the fashion and textiles field to travel 
abroad visiting fairs where companies showcase their latest 
innovations. We chose this context for the investigation as it 
also offered an ecological approach as we could observe and 
question experts while they were performing the sourcing ac-
tivity. As interactive digital tools for handling fabrics are at 
an embryonic stage and most textile experts may lack expe-
rience of using them, an App called iShoogle (Orzechowski, 
2010) was presented as a research tool; its use aimed to cue 
textile experts to discuss how such tools should be designed 
for use in sourcing activities, as well as to identify in which 
stage(s) of the design process they would be desirable.  

The fair we attended focuses on fabrics with reduced envi-
ronmental impact. As such, we considered that the visiting 
experts would be open to the idea of digital tools that could 
offer new more sustainable alternatives to the current mar-
ket models for sourcing textiles. We wanted to understand 
experts’ perceptions of their current practice and how open 
they are to change to more sustainable conduct, provided 
that technology offers alternatives to gather the information 
they need about materials. 

BACKGROUND AND RELATED WORK

In this section, a literature review is presented following our 
research questions. The first section comprises what is known 
about designer’s sourcing of textiles, including research into 
the design process (focusing on useful information for mate-
rials selection) and textile-engineering research (highlighting 
the focus given to perceptions of textiles elicited through the 
sense of touch). The second section comprises analogue and 
digital tools to support designers when sourcing, with appli-
cations in research, industry and retail.  

What is known about designers’ sourcing of textiles?

Designers’ knowledge

Fashion and textile designers are familiar with the physical 
characteristics and aesthetics of textiles, besides its suit-

able applications and contexts of use. They rely on multiple 
resources for inspiration and research—personal, cultural, 
market and trend related (Bang, 2009)—which they must skil-
fully articulate in design proposals and communicate to de-
sign teams and stakeholders, to guarantee their concepts are 
translated through manufacture and use. Such knowledge is 
innate (reliant on designers’ sensibility and intuition) and tacit 
(acquired through training and experience) (Dormer, 1997). 

Fashion and textile designers share similar design process 
patterns that usually move iteratively from a problem, ques-
tion or need towards a solution (Design Council UK, 2005; 
Newman, 2011). Communication in this process is usually ver-
bal, visual or through samples, and frequently multimodal. 
This recalls Dormer’s (1997) definition of distributed knowl-
edge that designers rely on the environment they work with-
in—the social, organisation and the physical environment—
to form their knowledge basis, test concepts and support 
decision-making processes. Fashion and textile designers 
use, for example, mood boards, samples and toiles as “things 
to think with” (Kirsh, 2013) and communicate or explicit their 
thoughts through. Kirsh (2013) suggests sensory experience 
and interaction with things as crucial for our understanding; 
which is also why prototypes facilitate reasoning, simula-
tion and focusing by allowing people to project their ideas, 
creating “cognitive support”. This is aligned to the embodied 
cognition perspective, which proposes that we perceive the 
world with connected body and mind (Merleau-Ponty, 2002). 

Touch for fabric sourcing

Studies show that clothing texture is a pervasive element to 
human perception (Laughlin, 1991), that tactile interaction is 
crucial for consumers primary judgments of product quality 
(Jordan, 2008) and that marketing communications incorpo-
rating tactile elements leads to increased emotional response 
in consumers that may influence decision-making processes 
(Peck and Wiggins, 2006). So far, textiles-related research 
mainly focused on verifying the effect of physical character-
istics and performance of textiles, to support the description 
of attributes perceived through touch, and for predicting tex-
tiles’ characteristics in manufacturing and quality control. 
Studies mostly covered themes of ‘fabric hand’, comfort to 
wear and aesthetic responses (Brandt et al., 1998). ‘Fabric 
hand’ is a disseminated concept in the textile industry. The 
definition we adopt (Atkinson et al., 2013) was proposed 
by Philippe et al. (2003) as “... the reaction of the sense of 
touch, when fabrics are held in the hand. (...) ‘hand’ can be 
considered as a meta-concept that takes into account not 
only the sensory aspect but also aspects such as formability, 
aesthetics, drapability and tailorability”. Most available defi-
nitions are included in a recent review on the hand of textiles 
(Ciesielska-Wróbel and Van Langenhove, 2012), which the au-
thors combined to devise their own definition of the subjec-
tive hand of textiles. 

Subjective analysis has been employed for characterisation 
of the tactile properties of textiles (Bensaid et al., 2006), to 
assess consumer preferences (Philippe et al., 2003), to verify 
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quality and suitability of new fibres, material structures and 
finishing, and for fibre blend characteristics of handle analy-
sis (Howorth and Oliver, 1958). Diverse methods have been 
applied in subjectively assessing fabrics considering the 
many variables involved (Laughlin, 1991, Guest and Spence, 
2003, Philippe et al., 2003, Behery, 2005). In pursuit of more 
tangible information, objective measurements serve to com-
plement subjective analysis (Howorth and Oliver, 1958, Cho et 
al., 2002). In objective evaluation (Behery, 2005; Kawabata, 
1982), the properties of a textile are assigned numerical val-
ues, which can then be interpreted to indicate how it is ex-
pected to feel (e.g. a fabric with a high bending rigidity mea-
surement is expected to feel stiff). Objective systems require 
specialist technical knowledge to interpret results and this 
approach overlooks the semantics related or intangible in-
formation. Therefore, it has limited use for designers, whose 
selections are largely based on their sensibilities and expe-
rience acquired through training and practice (Bang, 2007). 

Tools to support designers

Resources for sourcing

Physical materials libraries and trade fairs offer a wide range 
of materials and are curated to showcase the most innova-
tive, allowing designers and product developers to be up-
dated in terms of future trends (Mani et al., 2013). Besides 
the objective information related to characteristics and per-
formance of materials, many factors must be considered for 
supporting the subjective experience, e.g. mode of display, 
environmental conditions, accessibility (Amaral et al., 2012). 
Digital databases offer predominantly technical information 
on a wide range of materials that can be retrieved, compared 
and connected to suppliers. Product engineers and material 
scientists are their main users to whom performance rather 
than aesthetic needs are paramount (Mani et al., 2013). Here 
the cognitive ergonomics is crucial to navigate the informa-
tion system (textual and visual content), for the understand-
ing and comparison of samples (Amaral et al., 2012). 

More recently initiatives were noticed such as the Making 
app2, a tool for comparing materials based on Nike’s Materi-
als Sustainability Index (MSI), which specifically provide de-
signers with sustainability-related information.

Sensory and aesthetic approaches for selecting materials

Research into general materials selection explored subjec-
tive aspects to support designers beyond technical specifica-
tions requirements. These approaches are more experience-
related and often subject to culture, market, time, place and 
context diversity. Such initiatives are user-centred and reveal 
novel approaches to include stakeholders in the design pro-
cess, i.e. material selection. Some included the develop-
ment of tools, such as the Meanings of Materials tool (Kara-
na, 2009), which guides participants on the investigation of 

sensory aspects of materials that they relate to a predefined 
design intention; the Expressive-Sensorial Atlas of materials 
(Rognoli, 2010), which links objective properties to subjec-
tive qualities through the use of illustrative charts; and the 
Stakeholder Game (Bang, 2011), which engage stakeholders 
in a game to develop emotional concepts for future design 
based on personal experience. There is also an automotive 
industry tool created by Renault, the Sensotact®, a reference 
instrument for the tactile characterisation of materials (Al-
lione et al., 2012).

Interactive tools supporting design

Besides research-oriented or materials selection tools, the 
industry provides practical tools, which support designers’ 
activities and are accessible even to non-experts. These tools 
mediate designers’ interactions with materials (organising 
and/or augmenting their sensory perception or providing 
‘invisible’ technical information) and support the design pro-
cess at different stages. 

Some examples are the Pantone paper tools and Capsure,3  
which facilitate communication by providing a common lan-
guage to guarantee colour definition and reproduction; and 
Adobe Kuler4, a synthesis of colour research into a tool for 
both experts and non-experts. This could be extended to in-
teract with other senses as in the Ophone5, a sensory com-
munication tool that allows sending olfactory messages in-
stantly over long distances, or through haptic feedback as 
presented in the Poke project (Park et al., 2013).

Interactive technologies for e-retail, or fashion and textiles 
co-design are emerging to support designers’ activities. 
Whilst interesting progress is being made in overcoming 
technological limitations, these show and adopt a narrow 
understanding of experiencing fabrics, as they do not sup-
port natural engagement of the senses (e.g. touch, sound). 
Developments initially focused on visual and verbal channels, 
and only recently studies are addressing tactile aspects (Dil-
lon et al., 2000; Magnenat-Thalmann and Bonanni, 2008; Wu 
et al., 2011; Philpott and Summers, 2012), mostly through tac-
tile feedback. Still, current interactive media presentations 
of textiles poorly communicate their ‘hand’ and less attention 
was given to gestures for handling textiles, or other prop-
erties (e.g. sound) and therefore to the type of technology 
needed to support such experiences. 

Atkinson et al. (2013) addressed the latter question, show-
ing that textiles are animated differently in response to being 
handled with different gestures. Gestures used by non-ex-
perts to assess textiles through hand tactile interaction were 
explored, and from these observations techniques were de-
vised to create interactive simulations of digital textile han-

2 Further information available at Nike Makers website. Informa-
tion retrieved in July 29, 2014 from http://nikemakers.com

3 Retrieved in January 21, 2014 from http://www.pantone.co.uk/
pages/products/product.aspx?pid=1433&ca=7

4 Retrieved in January 21, 2014 from http://www.adobe.com/
products/kuler.html

5 Retrieved in January 21, 2014 from http://lelaboratoire.org/
CP%20Olfactive%20Project%20ENG%2013.04.09.pdf
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dling for touch-based display (Atkinson et al., 2013). The ex-
periments highlighted that the use of gesture influences the 
level of user engagement, possibly due to visual and proprio-
ceptive feedback (Bianchi-Berthouze, 2013; Wu et al., 2011), 
and emphasised restrictions presented by the flat, rigid dis-
plays to the users’ experience as they limit and alter the types 
of gestures that can be used to handle textiles. Building on 
this knowledge, we took an embodiment perspective of af-
fective touch behaviour in experiencing textiles (Petreca et 
al., 2013), to discuss how an experiential perspective may be 
more aligned with designers’ activities. 

FUTURE FABRICS EXPO (FFE) STUDY

We proposed a qualitative explorative study with specialists 
in the fashion and textiles field to investigate their sourc-
ing activities. We used an existing interactive tool, iShoogle 
(Orzechowski, 2010), to familiarise participants with the dig-
ital context and enable the investigation of their behaviour 
and to verify opportunities for developing digital tools to sup-
port textiles sourcing.

Method 

Context of study

The study was conducted in-situ during the third FFE (organ-
ised by the Sustainable Angle6) held at Fashion SVP7 in Lon-
don on 22-24 September 2013. The fair exhibits hundreds of 
textiles from more than 50 international companies commit-
ted to reducing environmental impact throughout the supply 
chain. In this fair, as in many others, visitors are not allowed 
to collect samples immediately but rather request them from 
exhibitors.

Design of the study

The study explored fashion designers’ behaviour and needs 
when selecting textiles, around the questions: How designers 
source textiles? and how digital tools could support design-
ers in this activity? These were addressed through the follow-
ing activities:

1. Investigating designers’ needs: Participants responded 
to an introductory questionnaire providing information 
related to their field of expertise and textile sourcing ac-
tivities, concerning criteria for selecting and knowledge 
base. Considering time constraints inherent in the fair, 
questions were simplified in a manner that would still 

provide necessary insight into their information needs. 

2. Investigating designers’ reactions to a digital tool: Par-
ticipants interacted with digital samples to express their 
impressions of them and discuss opportunities for digital 
tools, prompted by open-ended questions displayed on a 
board to which their answers were attached using sticky 
notes (Figure 1). The questions were related, but not lim-
ited to the tool being demonstrated.

Participants

The study was approved by the Local Ethics Committee and 
participants provided written consent. Participants were re-
cruited at the fair and had been identified beforehand as a 
specialist audience. In total, 24 visitors participated in the 
study, half of which had more then three years of professional 
experience, and the other half, up to three years of experience 
or were still completing undergraduate courses. Their spe-
cialty was distributed between apparel industry (12 partici-
pants), education (4 participants) and others (8 participants). 

Apparatus

The main apparatus were an introductory questionnaire for 
activity one and the iShoogle tool and board with questions 
for activity two.

1.  Introductory questionnaire
 The questionnaire had four questions: two concerning de-

signers’ area of specialty to certify they were specialists 
in the field; the third question involved criteria for select-
ing fabrics and the fourth included sources of information 
designers’ use when selecting textiles. Multiple-choice 
options were developed for questions 3 and 4 with refer-
ence to the literature, in Tables 1 and 2, where only the 
first column was presented in the questionnaire. Answers 
were chosen from a provided answer sheet.

2.  Using ‘iShoogle’ to explore the scope for digital tools to 
support designers when sourcing fabrics 

6 The Sustainable Angle are a not for profit organisation which 
supports fashion companies to make informed decisions 
around sustainability. Information retrieved in January 21, 
2014, from http://www.thesustainableangle.org/

7 This is a fashion-sourcing event in the United Kingdom for buy-
ing directly from manufacturers. Information retrieved in Janu-
ary 21, 2014 from http://www.fashionsvp.com

Figure 1. Picture from the study setup. © The Sustainable Angle Photogra-
phy Green Lens Studios 2013. Source: http://www.thesustainableangle.org/
futurefabricsexpo/Photos/FutureFabricsExpo2013.aspx
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OPTION DEFINITION TERM MENTIONED BY CATEGORY

Application Aspects related to the context of use Jenkins and Lamb, 1987

Objective

Composition Quantified fibre type Jenkins and Lamb, 1987

Fibre characteristics 

The physical properties that differentia-
te fibres. Fibres can be natural (vegeta-
ble or animal) or man-made (synthetic 
and artificial). They differ in terms of 
performance, comfort, durability, care 
and price, amongst other specific qua-
lities

Jenkins and Lamb, 1987

Performance
Related to the material behaviour un-
der specific conditions and in use

Van Kersteren, 2008

Thermal properties
Physical properties related to touch 
perception: thermal capacity and ther-
mal conductivity

Karana et al, 2008; Rog-
noli, 2010

Cost
One of the main constrains when sour-
cing materials

Ashby and Johnson, 
2010; Karana et al, 2008

Intuition
Designer subjectivity influences the 
decision

Karana et al, 2010

Subjective

Enjoyment Appeal to the senses Lee et al., 2010

Intention
Intended meaning of the product, ex-
pressed through intangible aspects

Ashby and Johnson, 
2010; Karana et al, 2010

Sensory stimulation 
Subjective sensations evoked by mani-
pulating the material

Rognoli, 2010; Van Kers-
teren, 2008

Aesthetic
Related to how the materials appeal 
the senses

Ashby and Johnson, 
2010; Karana et al, 
2008; Van Kersteren, 
2008

Pleasurable touch Appeal to the sense of touch Karana et al, 2010

Properties of texture 

Properties perceived in interaction with 
textiles (subjective), which are objec-
tively measurable and can be achieved 
through different compositions, cons-
tructions and finishes. Important for 
comfort

Jenkins and Lamb, 1987
Objective and/or 
subjective

Design brief
Defined objectives and constraints for 
the product

Karana et al, 2010

Other Left blank for participants’ input - -

Table 1. Questionnaire options for criteria for selecting fabrics (Question 3) further categorised into objective and subjective

OPTION DEFINITION TERM MENTIONED BY

Exhibitions Art and design related exhibitions. Form 
part of designers’ experience

Van Kersteren, 2008

Personal experience Knowledge from education and previous 
projects

Van Kersteren, 2008

Supplier or manufacturer Provide information through direct con-
sultation

Van Kersteren, 2008; Karana et al, 2008

Sample collections From previous projects or commercial 
collections

Van Kersteren, 2008

Internet Use of the internet to search for materials 
and suppliers

Van Kersteren, 2008; Karana et al, 2008
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 ‘IShoogle’ was used as a boundary object (Lee, 2007) to 
explore the potential of digital tools support for selecting 
fabrics. IShoogle consists of an application that enables 
people to manipulate fabrics through different gestures 
and is meant to convey fabric behaviour. FFE organisers 
selected four fabrics from the fair and digital samples were 
created from them, following the methodology described 
by Atkinson et al. (2013). The fabrics—heavy jersey (Fig-
ure 2a), linen jersey (Figure 2b), denim (Figure 2c) and felt 
(Figure 2d)—were showcased on first and second-genera-
tion iPads at the fair. Because of the diverse characteristics 
of these fabrics, they differed especially in movement be-
haviour. Figure 3 shows the iShoogle gesture interactions 
for manipulation of the digital fabric samples.

We explored three main themes through six questions (Table 
3); the latter were displayed on a board and after engaging 
with the digital interactive videos of the fabrics, participants 
wrote down answers on sticky notes and attached them to 
the board. Each theme was given a broader focus, consider-
ing the overall aim of the study was to get a comprehensive 
understanding and scope the opportunities for digital tools 
developments. The theme regarding touch behaviour when 
interacting with fabrics has been investigated in greater 
depth in previous studies (Atkinson et al., 2013), focusing on 
consumers. Therefore, in this study we chose a design (ex-
pert) community for comparison.

Table 2. Questionnaire options for information sources (Question 4)
* Items added considering current industry developments and practices specific to fashion designers, which were not included in other literature.

Tradeshows Information about latest materials and 
solutions

Van Kersteren, 2008

Books Used as source of general information 
about materials

Van Kersteren, 2008; Karana et al, 2008

Tests and experiments Experimenting with materials or tested by 
specialised third parties 

Van Kersteren, 2008

Example products Previously bought or seen in advertise-
ment; from competitors

Van Kersteren, 2008

Magazines Trend or suppliers information Van Kersteren, 2008; Karana et al, 2008

Brochures Brochures are sent from materials 
suppliers

Van Kersteren, 2008; Karana et al, 2008

Personal collection Samples stored from previous projects, 
findings from shops or trips.

Van Kersteren, 2008

Databases Software tools that support general se-
lection

Van Kersteren, 2008

Films Form part of designers experience and 
repertoire

*

Vintage shops; Museums Considering fashion cyclic trends, mu-
seums and vintage shops can serve as 
research for identifying materials of inter-
est. They also form designers’ experience.

*

Apps Provide designers with information about 
materials (e.g. Materials Council and Ma-
king app)

*

2a. Heavy jersey 2b. Linen jersey

2c. Denim 2d. Felt

Figure 2. Fabrics used to create digital samples
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ANALYSIS

All data was transcribed for analysis using the Thematic 
Analysis method, following Braun and Clarke’s (2006) guide-
lines. Coding was conducted using QSR International’s NVivo 
10 software. The questions were used to guide the analysis, 
but focus was given to themes and sub-themes that emerged 
from responses, which are described in the results section.

Results
The results from activities 1 and 2 are reported separately in 
the following subsections. 

Sourcing criteria and information needs

Participants’ responses to criteria for selecting fabrics (Table 
4) are balanced between objective (functional) and subjec-
tive (experiential) characteristics of textiles. Other aspects 
such as cost and environmental issues are important, as in-
dicated in previous research (Ashby and Johnson, 2010; Van 
Kersteren, 2008; Karana et al, 2008). Therefore, designers’ 
criteria when selecting materials previously identified in de-
sign research could be extrapolated for the fashion and tex-
tiles arena; however, this should be evaluated by further re-
search to verify the impact of trends and culture on fashion 
designers’ decisions for textiles.

Answers were distributed between criteria (Table 4) and re-
mained inconclusive (the highest agreement was found with 
8 out of 21 respondents), meriting further investigation. The 
least chosen options were ‘Intuition’ and ‘Enjoyment’, which 
are subjective and in contrast to the most selected option 
‘Composition’. This early evidence seems to indicate that de-
signers perceive their selection as more related to objective 
criteria. However, three (‘Properties of texture’, ‘Aesthetic’ 
and ‘Fibre characteristics’) out of the five most frequent 
criteria are characteristics of fabrics that are experienced 
through the senses. Also, ‘Properties of texture’ are largely 
experienced through touch, although they can be objec-
tively measured. When clustering criteria only as objective 
and subjective (categorisation in Table 1), further differences 
are noticed, with ‘objective criteria’ being selected 31 times, 

Figure 3. Gestural interactions with digital samples thorough iShoogle 
3a. Horizontal stroke, 3b. Vertical stroke, 3c. Horizontal pinch, 3d. Vertical pinch, 3e. Scrunch

NUMBER OF 
PARTICIPANTS

CRITERIA CHOSEN

8 Composition

6 Properties of texture

6 Aesthetic

6 Fibre characteristics

5 Application

5 Cost

5 Intention

5 Pleasurable touch

4 Other  - sustainability

3 Design brief

3 Performance

3 Sensory stimulation

1 Intuition

3 No answer was provided

NUMBER OF 
PARTICIPANTS

FREQUENCY OF CHOICE

Objective 
criteria

Subjective 
criteria

Objective 
and/or 

subjective 
criteria

5 1 1 1

5 1 2 0

3 2 1 0

3 2 0 1

3* 0 0 0

2 3 0 0

1 0 2 1

1 2 0 0

1 1 0 0

Table 4. Key criteria used for selecting fabrics (participants selected 3 op-
tions, 4 participants didn’t reply)

Table 5. Distribution of criteria used for selecting fabrics (clustered catego-
ries of objective and subjective criteria)
* No answer was provided
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‘subjective criteria’ selected 20 times and ‘objective and sub-
jective’ selected 9 times. While verifying inter-personal dif-
ferences to distribution criteria (Table 5), considering the 
clustered categories, it seems that most designers include a 
mix of objective and subjective criteria.

The sources used for informing fabric selection (Table 6) are 
varied and extend beyond technical specifications and objec-
tive information into designers’ personal experience, cultural 
and market influences, reiterating findings from the literature 
(Van Kersteren, 2008; Bang, 2009) and relating to the con-
cept of distributed knowledge. Most participants selected 
several options as information sources, which remains too 
general in terms of their information needs and the amount 
of information absorbed. Designers use a mixture of sources 
(Table 6) and responses show the importance of experience 
for sourcing – there is higher use of more experiential mate-
rial (e.g. Sample collections, Example products), immersive 
and socially engaging environments (e.g. Exhibitions, Trade-
shows, Vintage Shops) than reference material and data only 
(e.g. Internet, Books, Brochures and Databases).

Exploration of existing digital tool: opportunities and needs 

The results obtained from the iShoogle experiment indicated 
four main themes: touch for fabric sourcing, when and how 
tools can be integrated to the process of fabric sourcing, de-
signers’ needs, and limitations and opportunities for digital 
tools development. These are described using the notation 
P# to indicate participants’ anecdotal evidence.

Touch for fabric sourcing 

Results show that the gestures designers used (Figure 4) 
partially overlap with those observed in consumers (Atkin-
son et al. 2013) but also includes some new gestures. Whilst 
the most frequent gestures (rub, stroke, pinch and scrunch) 
were observed also in non-experts consumers (Atkinson et 
al. 2013), fold, pull and drape seem to be more specialist ges-
tures, which were only noticed in the study with designers 
herein reported. 

•  Movement and feel
 Participants considered that interactive videos provide 

a better idea of the fabric behaviour. “Gives a sense of 
drape qualities” (P22). They consider that digital samples 
could inform them about the movement and texture of 
fabrics, but still consider the manipulation of the actual 
fabric crucial for its appreciation. “To review texture and 
movement, yes. But it’s very important to touch for hand-
feel” (P6). 

 Although participants provided brief answers, their un-
derstanding of ‘feel’ seems more related to sensory stim-
uli beyond their hand movement. This relates back to the 
definition by Philippe et al. (2003), which comprises both 
aspects. Overall, designers consider touching the textile a 
crucial step for their sourcing and believe that “The actual 
sampling will never go away completely” (P11). 

When and how tools can be integrated to fabric sourcing 
process

•  Initial filter or research tool
 Participants consider interactive videos useful as a filter 

before traveling to textile fairs, declaring it a “Good start-
ing point” (P6), but they still need to touch for making fi-
nal decisions. They mentioned a tool would be useful for 
the initial stage of design, during the research process 
when they have to come up with ideas of textiles, before 
checking what suppliers’ have to offer.

NUMBER OF 
PARTICIPANTS

INFORMATION SOURCE

17 Exhibitions 

13 Personal experience

13 Supplier or manufacturer

12 Sample collections

12 Internet

12 Tradeshows

10 Books

8 Museums

8 Tests and experiments

7 Example products

7 Magazines

6 Vintage shops

6 Brochures

5 Films

4 Personal collection

4 Databases

3 Apps

Table 6. Information sources used by designers when selecting fabrics (par-
ticipants selected as many options as they judged applicable)

Figure 4. Designers’ touch behaviour for exploring textiles.
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  “For the research it would be really useful, at the start of 
the creative process” (P5).

 “You could filter samples down to your favourites” (P14).

 Additionally, they consider that interactive tools could 
provide more information about fabrics’ behaviour, which 
they are not familiar with. Participants suggested that it 
would be interesting to produce a set of reference fab-
rics with interactive videos to be used as sourcing tool, in 
which different classes of fabrics would be represented 
through a condensed archive. Thus, indicating opportuni-
ties for development of supporting tools for research and 
ideation stages.

•  Saving - time, space, money and travelling
 Participants envisaged digital tools could be “Time saving” 

(P6), space saving [“… would be an interesting thing to re-
place big suitcase with an iPad” (P3)], facilitate “Quicker 
development process. Also possibly money saving” (P19), 
besides considering it a more resilient format than the 
current textile samples provided by industries [“Definitely 
save time! (…) Efficient and durable” (P24)], and still pro-
viding an experience through interaction [“Good to carry 
fabrics with you in a lighter and interactive way” (P23)].

 In relation to reducing travel to fairs, positive and nega-
tive responses were balanced. Those who would minimise 
traveling are based on the premise that digital tools would 
facilitate their sourcing activities [“Yes, sure. If it was more 
effective, I wouldn’t travel” (P2)], but have reservations in 
relation to compromising the social side of fairs, where 
they have the chance to meet suppliers, colleagues and 
build networks. Some designers mentioned they “Would 
definitely still attend larger fairs” (P19). Also, the need for 
samples to be provided remains (P4, P7). 

 Those who would still travel would welcome the inclu-
sion of digital means to support their current activities. “I 
source from hundreds of mills based on conversations. So 
no, but it might streamline the trip and help plan” (P8). “I 
find it important to meet people in the fair (producers), so I 
would like to see a combination of fair, but also being able 
to source online” (P10).

Designers’ needs

Besides the “need to feel the fabrics, as it is a very important 
decision” (P21) and to socialise at fairs, participants reported 
other needs, related to memory and communication within 
their projects. This can be in communication with suppliers 
[“Just talk to a supplier that responds to your needs. Useful” 
(P11)], through personal and others’ previous experience that 
inform their selection process [“Feedback from other compa-
nies help, or previous experience. But if the contact is new, you 
need more samples” (P4)], or making available “more images 
of fabric in use (as garment or draped)” (P19). 

Furthermore, observations of designers’ behaviour highlight-
ed that it is common practice to take pictures of exhibited fab-
rics, also registering their technical specifications (Figure 5) 

as samples generally cannot be taken and must be requested 
from suppliers by post. These factors indicate an opportunity 
for tools that support managing samples collected in fairs. 

Digital tools development

•  Limitations of the technology
 Designers see interactive videos as a step ahead from the 

current online stills [“Gives more information than pho-
tos. Seems to be a good way to go… But how to give the 
textural information?” (P1)]. They would like to have more 
three-dimensional information and possibly related to a 
context of use. “It’s only shown flat. You can’t get the feel-
ing from drape” (P23). 

 They consider that interactive videos would be useful “es-
pecially for online e-retailers” (P22), but still lack refine-
ment for designers. Still, this demonstrates an opportuni-
ty for tools that support sourcing over distance providing 
an improvement on current experience.

•  Opportunities for improvement
 Some participants clearly expressed their expectations 

from a tool such as iShoogle (Orzechowski, 2010) mostly 
relating to improvements to “see fabric in different situ-
ations and in different manipulations” (P14). They also 
suggested additional features, such as magnifying and 
improving interactivity (P16) to support understanding 
of fabrics’ properties and agency (Repp and Knoblich, 
2007). “Magnify / zoom. Stay once deformed. Connection 
between length of gesture and recovery” (P17), or showing 
different aspects “Combine verbal and visual descriptions. 
Show close ups and on a person” (P13).

DISCUSSION AND FUTURE WORK

This study was motivated by our research questions on (1) 
how designers source textiles and engage with them during 
this process, and (2) if and how digital tools could support 

Figure 5. Visitors taking photos and making annotations. © The Sustainable 
Angle Photography Green Lens Studios 2013. Source: http://www.thesustain-
ableangle.org/futurefabricsexpo/Photos/FutureFabricsExpo2013.aspx
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designers in this activity. We reinforce that both the partici-
pants’ sample size and the sustainability context of FFE are 
limitations to this study and could have biased responses. 
Results of the study are herein summarised and should feed 
into inspiration and requirements for digital tools:

•  Designers consider touch imperative for experiencing tex-
tiles.

•  Designers consider that a tool could make their sourcing 
process more efficient - time, space and moneywise.

•  Designers believe a tool would be an addition to the se-
lection process, but still need to see and feel fabric sam-
ples, interact and communicate with their stakeholders, 
and to share information about previous experience with 
suppliers and materials. 

•  Most participants selected a number of options as infor-
mation sources. Research shows that different informa-
tion sources are used at different stages of the design 
process (Van Kesteren, 2008; Karana et al, 2008), but 
we are still left with questions about how they organise, 
store and share this information, since their reports sug-
gest that their own and others previous experiences are 
an important input for sourcing textiles. 

Opportunities for development of digital tools 

Research and ideation

Designers are interested in interactive video or broadly on 
digital tools that would support research, particularly in the 
early stages of material selection. If video-based, the tool 
ideally should convey three-dimensional and textural infor-
mation, offer magnification and include a wider variety of 
manipulations, besides providing the basic technical speci-
fications. 

Sourcing over distance

Current tools and technology do not support articulation of 
designers’ perceptions or remote communication of textiles 
properties. In terms of the impact digital tools could have 
in their practice, designers see potential benefits in adding 
efficiency and better informing decisions, but still do not 
fully embrace the idea of minimising travelling to fairs, due 
to their social dimension. From this small study, it is incon-
clusive whether digital textile sourcing would help to reduce 
environmental impact related to travels and textile waste 
generated by physical sampling, though it may give designers 
the opportunity to make more informed decisions.

Sample management

The study indicates opportunities for technology develop-
ment and reinforces the importance of using physical textile 
samples as ‘thinking tools’ in design (Kirsh, 2013), once they 
play a key role, as identified by most participants. As sam-
ples are unavailable immediately and designers would take 

pictures of the fabric and/or of the technical specifications, 
would it be helpful to have a way of producing a multimodal 
register that designers could take with them straight away?

Opportunities for alternative more experiential tools 
development
From the summary of results, it is clear that designers want 
and need to better understand and communicate about sen-
sory properties of textiles; this is an integral part of choosing 
textiles, and touching is the one single thing that no partici-
pant would remove from their fabric sourcing process. Sen-
sory perception facilitates cognition; this is reinforced by 
designers’ need to feel the fabric as a crucial step for under-
standing and making decisions. This is aligned to the distrib-
uted knowledge and embodied cognition perspectives, and 
is also complemented by the view of Tallis (2003) that from 
tactile interaction people develop “tactile knowledge”, which 
“…is acquired serially (…) a cumulative understanding of the 
properties of individual objects”. Participants’ responses in-
dicate that when experiencing a textile, one gets an under-
standing of it and of how it feels. The fair environment seems 
to be an “enactive landscape” where designers act “in a goal-
oriented manner” (Kirsh, 2013), experiencing fabrics for se-
lecting those suitable for their designs. Moreover, designers 
argue that the social side of fairs is important for sourcing, 
which from a distributed knowledge perspective potentially 
indicates that designers’ decisions are more a team activity 
(design team and stakeholders) than individual. The results 
obtained from this study will inform the creation of new con-
cept tools that will be tested at a future fair.
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INTRODUCTION

The expert evaluation of a design outcome (image, product, 
service, or system) may be carried out from different per-
spectives depending on the evaluation goal. One perspective 
is ease or efficiency of use; another is efficacy of the goal. 
Usability inspection is a type of expert evaluation for finding 
usability problems in interactive products (Nielsen, 1994). It 
focuses on efficiency and has become a major standard for 
several reasons. First, the introduction of digital interactive 
systems with complex human-machine interactions gener-
ated a need for evaluation methods and design principles ca-
pable of helping designers reduce cognitive friction for users 
(see Cooper, Reiman, & Cronin, 2007). Second, experts are 
able to carry out a rapid assessment with relatively simple 
observations. Further, usability can be used as a tool to indi-
rectly argue other benefits such as visits and usage.

Another perspective is efficacy in terms of the design goal. 
To directly assess efficacy in design goals such as increased 
sales, political persuasion, or social change, usability can 
provide insights into people’s ability to employed or interact 
with the design outcome. However, it is insufficient to assess 
goal efficacy. General expert evaluation methods can be used 
to assess efficacy in design, but there are no heuristics to 

guide the assessment process. We propose using heuristics 
based on the theory of rhetoric to assess the efficacy of de-
sign outcomes, with a focus on design for social change. We 
call this heuristics rhetorical ability or rhetorability. 

THEORY OF RHETORIC FOR DESIGN EVALUATION

Aristotle wrote his Rhetoric more than two thousand years 
ago. By his time, rhetoric was understood as a persuasive 
art for public speaking in political debate, courts and public 
events in a context of Greece’s emerging democracy. Today, 
rhetorical theory has been used in different fields to study 
varied social phenomena. Buchanan has reviewed rhetoric 
with a view to theorizing the design field, arguing that rhet-
oric was one of the first design activities (Buchanan, 1995). 
According to Schriver (1997), the preoccupation with the au-
dience and context in the Russian constructivist or German 
Bauhaus design movements initiated the rhetorical approach 
to design.

In practical terms relevant to the field of design, rhetoric is 
a method that serves both for the analysis and production 
of design outcomes (Bonsiepe, 2000; Buchanan, 1985). Since 
rhetoric can be used for analysis, it also has a particular 
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potential to be used in evaluation. In the modern theory of 
rhetoric in design, it has been proposed that the diverse rhe-
torical components might be used to understand the design 
activity. For example, in classic rhetoric there are five canons 
or divisions for the speech creation process: invention (find-
ing arguments), arrangement or disposition (ordering argu-
ments), style (form of expression), memory, and delivery or 
action. These canons are a model that can be used to define 
five phases for design production (Ehses, 1984) or  to orga-
nize designers’ abilities and their correspondence to design 
specialties (Buchanan, 1995).  

The component of rhetoric that is best suited to analyze and 
assess the characteristics of design outcomes is rhetorical 
appeals (Mejía & Chu, 2014). According to Aristotle rhetorical 
appeals or modes of persuasion are: the truth or apparent 
truth of the arguments (logos), leading the audience to feel 
emotions (pathos), and the credibility of the spoken word 
(ethos) (Aristotle & Kennedy, 1991). In simple terms, logos 
refers to appeals to reason, pathos appeals to emotion, and 
ethos appeals to credibility. As is the case for any speech, 
design consists of a persuasive argument that has recourse to 
the three appeals. The division between them is an artificial 
theoretical concept for analysis. 

Aristotle explained that when there are not enough facts or 
evidence, rhetorical production can help make decisions (Ar-
istotle & Kennedy, 1991). Alternatively, when the facts and ev-
idence are insufficient to change social behaviors, rhetorical 
appeals can arguably constitute a powerful tool. For exam-
ple, there is strong evidence to suggest that poor diets and 
lack of exercise cause obesity, but merely communicating this 
evidence is not enough to change health behaviors. Removing 
premises in order to generate logos appeals or incorporating 
pathos and ethos indices may be more effective in bringing 
about change.  Furthermore, the challenge is greater with 
low-skilled low-literacy audiences. The rhetorician-design-
er seeks to create effective speech-designs that aid social 
change, using rhetorical appeals rather than evidence to help 
people take action in the desired direction.

Braet (1992) provided a useful reflection regarding the ar-
gumentative nature of the three rhetorical appeals. He re-
viewed them in Aristotle’s work, seeking to assess if pathos 
and ethos could be considered enthymemes (arguments). 
He first demonstrated that the logos appeal is the central 
enthymeme of a speech. He then explained that the pathos 
and ethos appeals could have two uses: one as indices shown 
(interpreted by the audience) and one as arguments proven 
(presented by the speaker). He explained that using pathos or 
ethos as enthymemes may counter the persuasion goal. For 
example, “attempting to prove ethos would produce doubt 
about the ethos! Only when one is certain that the ethos has 
been undermined by prejudices, can proving the ethos make 
sense” (p. 312). Also, enthymematic pathos could reduce the 
strength of the emotion, or be useless. Braet concluded that 
in an effective speech, logos enthymeme or argument might 
be combined with ethos and/or pathos indices. Adapting 
Braet’s interpretation to the field of design means that logos 

is the base appeal in design outcomes, to which pathos and 
ethos indices may be added to a greater or lesser degree.

DESIGN RESEARCH ON RHETORICAL APPEALS

Rhetorical appeals have been used distinctively as tools for 
analysis of design outcomes and as research variables. In 
a theoretical essay, Buchanan (1985), analyzed the rhetori-
cal appeals of industrial design products like spoons, coffee 
mills, and lamps in a discussion about the need to create 
more intelligible products and to enhance the ways in which 
designers communicate with their audiences. He argued that 
logos refers to how designers propose a technological rea-
soning and practical functions for objects, how pathos refers 
to the ways in which designers put users in emotional states 
to generate desire and satisfaction,  and how ethos refers to 
the ways they gain credibility by showing concern for the au-
dience and creating confidence about the use of objects.

A different application of rhetoric in design is the practi-
cal framework for graphic design production developed by 
Ehses (2008). He described the application of concepts of 
rhetoric such as rhetorical situation and rhetorical canons, 
but placed particular emphasis on rhetorical appeals and 
rhetorical figures. He argued that there are logos-driven 
graphic design products such as wayfinding design or in-
structional documents, pathos-driven products such as ad-
vertisements and ethos-driven products such as social and 
health topics. He also operationalized rhetorical appeals 
strategies; for logos: the organization of information, choice 
of fonts, hierarchy, and consistency with the goal of facilitat-
ing understanding; for pathos: special arrangements, visual 
symbolism, and choice of images and colors with the goal of 
triggering emotions; while for ethos the strategy is a simple 
translation from rhetoric: employing a general conceptual 
approach in order to provide credibility, empathy, and re-
liability. These strategies are limited to visual composition 
elements. Van der Waarde (2010) used Ehses’ rhetorical 
framework as a reference for an analysis of communication 
in European medical pamphlets, discussing the rhetorical 
situation, canons, and appeals. He argued that the compo-
nents of rhetoric served as tools to explain failures in com-
munication standards. 

Recently, one of the authors of this paper was involved in 
two studies, one of which used rhetorical appeals to conduct 
an analysis of viral videos for social change (Mejía & Longo, 
2012). The authors interviewed experts and analyzed the rhe-
torical appeals in four videos including The Story of Stuff (The 
Story of Stuff Project, 2007) -an animation presented by An-
nie Leonard about the negative environmental effects of the 
production and consumption of industrial goods and RSA An-
imate – The Crisis of Capitalism (Royal Society for the Encour-
agement of Arts, Manufactures, and Commerce, RSA, 2010) 
- a lecture by David Harvey animated with real-time drawings 
that explains the oppressive effects of capitalism and claims 
the need for action. They identified salient indices of appeals 
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to logos, pathos, and ethos. After publication these salient 
indices were reviewed and refined:

Logos

• Simplicity (of content and use of redundant visual ele-
ments)

• Simple rational metaphors (using color or shape)

• Audio-visual consistency (or synchrony between au-
dio and visual information)

• Appropriate symbols (for the audience)

• Rational narrative style (such as documentary or lec-
ture)

• Use of evidence (such as facts or historical informa-
tion)

• Directions of action (to be taken for social change)

Pathos

• Emotional elements (that are playful, positive, or ag-
gressive such as humor, hope, or danger)

• Ethical content (such as claims of corruption, irre-
sponsibility or greed to elicit emotional reactions) 

• Reception comfort (such as a sense of calm or urgency 
generated in the audience)

• Audience sensitive content (such as disturbing con-
tent)

Ethos

• Neutrality (information appears to be objective or bi-
ased)

• Visual style is empathetic (with the experiences of the 
audience)

• Narrator appearance (in coherence with the message)

• Narrator profile (in coherence with the message)

• Narrator tone (in coherence with the message)

• Supporting organization (increases reputation of the 
message)

In the second study, Mejía explored and evaluated rhetorical 
appeal strategies used in design for social change; specifical-
ly an interactive product for obesity prevention targeted at 
Latinos (Mejía, 2013). The study explored rhetorical appeals, 
designing a mobile web application with three versions, or 
modes, each using different rhetorical appeal strategies. 
The infographic mode focused on logos and had a reduced 
number of pathos and ethos indices, the comic mode had in-
creased pathos indices and the realistic mode had increased 
ethos indices. The data was collected using auto-observation 
during the design process, which was examined by design 
experts using rhetorical appeal heuristics and through quali-
tative interviews in a real world context. The author, the ex-
ternal design experts and the audience had different percep-
tions regarding the rhetorical appeals. In the design process, 
the author had initially planned different rhetorical strategies 
but in the end concluded that they were similar. The design 
experts found significant differences, while the users inter-
viewed did not perceive any. The study concluded that de-

signers lend their attention to visual and textual elements 
and overlook the influence of the design concept, format, and 
interactivity on the rhetorical appeals. 

Building on this existing research, the following section of this 
paper presents the proposed rhetorical ability heuristics. Ad-
mittedly, grounded evidence directly related to the design of 
rhetorical appeals is limited; nonetheless, rhetorical theory 
shows great promise both for the production and the evalu-
ation of persuasive design intended to change people’s be-
haviors. 

RHETORICAL ABILITY HEURISTICS

This section discusses concepts of rhetorical appeal and pro-
poses heuristics for evaluating design using the findings of 
research into rhetorical appeals found in the design research 
literature. 

Logos – reason
Aristotle explained that logos is the logical argument pre-
sented either in the form of enthymemes or paradigms. En-
thymemes are incomplete syllogisms in which a reason is 
provided alongside  a conclusion (Aristotle & Kennedy, 1991). 
For example the syllogism “he is healthy because he eats 
vegetables” is an enthymeme; the complete syllogism would 
be “People who eat vegetables are healthy. He eats veg-
etables. Therefore, he is healthy”. Paradigms are inductions 
that consist of stating a particular observation and leaving 
the conclusion unstated (Aristotle & Kennedy). For example, 
“he became healthier eating more vegetables” is a paradigm. 
Design strategies or characteristics are difficult to identify as 
enthymemes or paradigms unless there is explicit verbal con-
tent that takes those forms. Consequently, rational elements 
or strategies that induce rational/logical thinking or facilitate 
cognitive processing are identified as appeals to logos. Points 
1. to 3., below, describe the rhetorical ability heuristics we 
propose that are associated with appeals to reason:

1. Perceptual information and interactive structure facilitate 
cognitive processing.

At the level of visual composition, this heuristic encom-
passes Ehses’ (2008) logos strategies to facilitate under-
standing (organization of information, choice of fonts, 
hierarchy, and consistency). Depending on the media 
employed, interactive structures such as audio-visual 
consistency in videos (Mejía & Longo, 2012) may become 
relevant. This heuristic is related to general usability heu-
ristics proposed by Nielsen (Nielsen, 1995). However, ra-
tional persuasion is not the same as usable and human-
centered design. The design must strategically provide 
information and interaction to help people change their 
knowledge, attitudes, or behaviors. The perceptual infor-
mation and interactive structures are adequate in quanti-
ty and level of complexity according to the rhetorical situ-
ation. While some situations may require large amounts 
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of information and high complexity in information and 
interaction (e.g. asking medical doctors to change medi-
cal procedures), other situations may require limited in-
formation and low complexity (e.g. asking poor people to 
increase their savings). In general, the information pre-
sented and the interaction options should help people 
to reason. This demands that the designer should decide 
about the adequate “dosage”, or quantity, of information 
and the complexity of the experience. In social change 
goals, presenting limited information might help to nudge 
people towards adopting desired behaviors. 

2. Level of abstraction matches the audience's skills and cul-
ture

High abstraction that is adequate for high-skill high-
literacy people is not always the best design solution. 
Generally, for low-skill low-literacy audiences or people 
from a particular culture, low abstraction (or high iconic-
ity) would help to understand directions or messages. 
Krampen (1965) suggested that graphic symbols could 
be used in developing countries to help communicate 
information among audiences with low literacy. He ar-
gued that, for these countries, design should consist of 
simple and realistic graphic symbols because the use 
of style or attractive expression may confuse the audi-
ence. Also, Latino parents in an underserved community 
showed preference for realistic illustrations of children 
over infographic-like abstractions to represent levels of 
obesity in a logical way (Mejía, 2013). Furthermore, peo-
ple from specific cultures may not understand some very 
abstracted symbols that are designed for ideal universal 
audiences, such as AIGA symbols for men’s and women’s 
restrooms. The exception to this rule is the use of cultural 
symbols that are highly abstracted yet easy to understand 
because people are familiar with them. 

3. Logical explanations are provided, preferably within the 
duration of the interaction routine.

In the audiovisual medium this could be controlled, be-
cause all information is processed during the interaction.  
The salient indices of rational narrative style and use of 
evidence in viral videos developed by Mejía and Longo 
(2012) illustrate this. However, in other design outcomes 
such as interactive websites, industrial products, or ser-
vices, logical explanations are not provided in the interac-
tion routine. A classic problem in industrial products is 
people trying to use products without reading the accom-
panying manuals, either because they are not willing to 
make the effort or because the manual is for some reason 
not at hand. Van der Waarde (2010) described another 
example, explaining that information in medical pam-
phlets follows a logical order required by the relevant Eu-
ropean Directive. He argued that the overwhelming list of 
side effects compared to the short description of benefits 
hinders patients’ ability to make rational decisions. Addi-
tionally, whereas the likelihood of side effects is provided, 
the probability of effectiveness is not. This is an example 
of a lack of logical explanation and an exaggerated exten-

sion of explanation for the interaction routine, which illus-
trates a cause of failure to persuade people to take their 
medicines. 

Pathos – emotion
Aristotle explained that leading the audience to feel certain 
emotions of pleasure or pain is an appeal to pathos. These 
emotions are temporary states of mind and affect audience 
judgment. According to Aristotle the emotions pathos op-
poses are anger/calmness, friendliness/hostility, fear/confi-
dence, shame/shamelessness, kindliness/unkindliness, pity/
indignation, and envy/emulation. The positive or negative 
emotion is used depending on the rhetorical situation (Aris-
totle & Kennedy, 1991). Pathos heuristics consist of applying 
Aristotle’s description directly: does the design outcome lead 
the audience to feel the adequate emotions? Points 4. to 6., 
below, constitute a list of the proposed rhetorical ability heu-
ristics related to appeals to emotion:

4. People are driven to aesthetically enjoy, explore, or endure 
the design.

At the level of visual composition, this heuristic is related 
to Ehses’ (2008) pathos strategies, which are themselves 
associated with aesthetic elements (special arrange-
ments, image and color choice). Nielsen’s recommen-
dation of minimalist aesthetics (Nielsen, 1995) is only 
suitable if it is the best strategy in a particular rhetorical 
situation. In the majority of situations other aesthetics 
that elicit positive or negative emotions would be more 
persuasive. For example, some designs require complex 
narrative structures or experiences if they are to generate 
emotional engagement. In a mobile web application de-
signed by the author to promote healthy behaviors (Me-
jía, 2013), Latino parents showed a strong preference for 
comic and realistic graphic styles rather than abstracted 
infographics. This engagement creates an affective re-
sponse that aids behavior change.  

5. Emotional comfort or friction is generated as a function of 
the goals.

There is a tendency to associate pleasurable comfort-
able emotions with successful design. According to Bu-
chanan (1985), emotional persuasion occurs in the in-
teraction with the object or its contemplation, which 
should be experienced as fulfilling experiences. For Van 
der Waarde (2010), in his work on medical pamphlets, 
pathos-persuasive information should put the patient in 
the right emotional state of mind, something that Euro-
pean medical information does not do because the rel-
evant European Directive restricts promotional messages, 
and the experience of opening a pack and unfolding the 
pamphlets, which contain a large amount of information, 
is intimidating. Nonetheless, painful emotions that cause 
emotional friction may be required to achieve the design 
goals, particularly in social change. For example, some 
social change viral videos have used sensitive content 
such as such as showing how chemical substances may 
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have reached the milk in the breasts of nursing mothers 
in order to explain the effects of climate change (Mejía 
& Longo, 2012). Mejía  made use of emotions of shame in 
gestures made by obese children as a pathos strategy to 
counter the belief of Latino parents that a healthy child 
should be chubby (Mejía, 2013).

6. Symbolism matches audience's culture

Some symbols are able to carry cultural meanings that 
generate particular emotional reactions and, hence, may 
be utilized in design to lead audience to feel desired emo-
tions. According to Aristotle, speakers try to arouse posi-
tive or negative emotions in the audience, depending on 
the rhetorical situation (Aristotle & Kennedy, 1991). The 
meanings aroused by symbols should be part of the cul-
ture, allowing people to make the correct interpretations 
and, therefore, experience the right emotions. For exam-
ple, one of the viral videos analyzed by the authors (Mejía 
& Longo, 2012) used a theme taken from the game of Mo-
nopoly to visualize a lecture about capitalism. The design-
er used this theme knowing that the audience was familiar 
with the symbolism employed and was able to understand 
it correctly as a metaphor. Another example is the classic 
use of national symbols that are associated with patriotic 
attitudes in order to generate emotional effects. 

Ethos – credibility
In Aristotle, ethos refers to the credibility of the speaker - not 
based on his or her reputation but created in the delivery of 
the speech. The audience projects a profile of the speaker as a 
preparation for making a judgment. Wisdom (practical sense), 
virtue (ability to verbalise thoughts), and good will (prudency 
and fair-mindedness) are the three ethos reasons (Aristotle & 
Kennedy, 1991). Since in design the speaker is assumed to be 
the manufacturer, sponsor, or service provider - that is, an en-
tity that is not dynamically “delivering” the design - reputation 
is a core part of the ethos appeal. Buchanan also emphasized 
that design products that appeal to ethos are those that show 
concern and  “speak in familiar voices” (Buchanan, 1985, p. 
15). Empathic design that understands the feelings and needs 
of the audience generates credibility appeals. Points 7. to 9., 
below, constitute a list of the proposed rhetorical ability heu-
ristics related to appeals to emotion:

7. The reputation of the manufacturer, sponsor, or service 
provider is visible and clear.

When clearly apparent in the interaction experience the 
reputation of the organization or designer will affect the 
credibility appeal. Van der Waarde’s (2010) analysis rec-
ognizes this; he concluded that the nature of these medi-
cal information texts is ambiguous because patients are 
not able to distinguish clearly whether the information 
comes from the pharmaceutical industry, the doctor, the 
pharmacist, or the regulators. This confusion reduces the 
credibility of the information. In another example, Mejía 
used a university logo and technical medical language 
to strengthen the credibility of a health communication 

for Latinos (Mejía, 2013), finding that this information ap-
pealed to the ethos of the audience, preparing them to 
assimilate the information.

8. The design outcome appears to profoundly understand au-
dience feelings and needs (empathy)

This is a challenging characteristic for design and evalu-
ation. Design practitioners and evaluators will probably 
need to know if they are to be able to achieve empathy or 
be able to assess it. Participatory design, or other qualita-
tive methods should help in this. In one of the viral videos 
analyzed by Mejía and Longo (2012), for instance, the pre-
senter describes her personal experience with consumer 
products and lifestyles, which match many feelings in the 
audience, in order to gain credibility. Recently, Mejía in-
cluded personal stories of children’s characters in a mo-
bile web application hoping to generate higher emotional 
engagement. He subsequently found during participant 
interviews that the stories matched stories that were al-
ready familiar to participants, which gave high degrees of 
credibility to the design product (Mejía, 2013). In these 
examples, empathy was achieved and successfully moti-
vated behavior change.

9. Neutrality or bias match audience expectations

In Western audiences where science has a respected sta-
tus the use of facts or evidence is associated with cred-
ibility. This information is considered neutral and the 
audience considers it to be credible. In political debates 
biased positions may be expected; for instance, in a right 
wing party, biased conservative discourses will gain cred-
ibility. Mejía and Longo also observed this characteristic 
in viral videos in which a neutral or biased narrator profile, 
appearance, and tone are critical for credibility (Mejía & 
Longo, 2012). For example, in the Story of Stuff video (The 
Story of Stuff Project, 2007), the presenter uses a calm 
and neutral tone to explain climate issues and encourage 
behavior change. This was a successful strategy because 
the video is not perceived to have a liberal bias. 

CONCLUSION

We have developed and explained a list of nine heuristics for 
use in rhetorical ability evaluation, which are supported by 
previous design research. The heuristics was developed by 
paying special attention to the efficacy of design for social 
change. To correctly use these heuristics, designers and eval-
uators must have a clear and deep understanding of the rhe-
torical situation. That is: audience characteristics, context, 
and the design goal. This understanding will permit the rhe-
torical ability of a design outcome to be assessed. Thus, the 
best expert is not an expert in design or rhetoric but rather 
an expert in the rhetorical situation of the design problem. 
The main challenge for the expert is to assess whether the 
design arguments and indices are adequate to the rhetorical 
situation. To ensure this the expert must note that sometimes 
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certain “rhetoric-able” outcomes must purposefully hinder 
cognitive processing (logos) or cause neutrality-bias disso-
nance (ethos) if they are to be successful in a particular rhe-
torical situation.

Furthermore, the nine heuristics are not exclusive to logos, 
pathos, or ethos. Depending on the rhetorical situation, a pa-
thos heuristic may serve to assess logos appeals and so on. 
For instance, a symbol that does not match audience culture 
will not only fail to lead the audience to feel the expected 
emotion (pathos) but will also hinder rational cognitive pro-
cessing (logos). 

This list of heuristics will be tested in our future research 
agenda with the purpose of developing a specific rhetorical-
ability protocol. Such a tool should include recommendations 
that aid understanding of the rhetorical situation of the de-
sign problem and appropriate definitions of the correspond-
ing rhetorical appeal indices.
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ABSTRACT

This paper describes a research through design study that investigated the possibility of us-
ing emotion theory in the materialization of an interactive product. It is argued that many de-
sign for emotion approaches are inspirational and useful in the conceptual phase of a design 
project, but not in the phase in which concepts are elaborated into final products. The starting 
points of the study were a design for emotion approach that uses negative emotions to enrich 
product experiences, and a product that was intended to add engagement to the activity of run-
ning by providing users with the experience of being chased. The process of materializing the 
concept into a prototype, and testing this prototype with participants, was guided by emotion 
theory. The reflection on this process led to several insights that are interesting for the design 
of concrete interactions in design for emotion approaches.

KEYWORDS: design for emotion, research through design, design manifestations, user 
experience, prototyping

INTRODUCTION

Imagine it is 9am on a Saturday; everything is still quiet out-
side. The birds are chirping, the sun is gently shining on your 
face, and you are running for your life. Just before the last cor-
ner you were able to shake off your pursuers for a minute, but 
they have redoubled their efforts and are at your throat again. 
The warning system on your wrist is counting back to ten me-
ters; seven; four; two. You can hear the heavy breathing right 
behind you. You only need to get to the end of the street to be 
safe, but will you make it?

This is the user scenario of a product that was designed to 
enrich the experience of running. Through different types of 
feedback provided by a wearable device, runners get the ex-
perience of being chased by something. The concept for this 
product was developed using a theory-driven design for emo-
tion approach, which guides designers in creating richer user 
experiences by introducing negative emotions into the prod-
uct interaction (Fokkinga & Desmet, 2013). While developing 
the concept, the approach and the psychological theory be-
hind it proved to be very helpful in answering design ques-
tions such as: What does the experience of running consist of? 

Which emotions are beneficial in this context? How could the 
product evoke such an experience? 

However, this approach became much less useful when the 
concept was taken to the ‘manifestation phase’: the phase in 
which the product was materialized and the specific interac-
tions were given shape. The relevant design questions in this 
phase related to more concrete topics like: What shape should 
the product take? How often should it provide feedback? 
Which combination of visual, auditory and tactile feedback 
most successfully evokes the intended experience? 

When turning to other sources for inspiration, we found that 
this gap is characteristic of theory-driven design for emo-
tion and design for experience approaches. Most of these 
approaches are very useful in the conceptual phase, but do 
not offer much guidance in manifesting concepts into final 
products. This means that designers are left to their personal 
taste, design sensitivity and experimentation to make sure the 
intended experience is also expressed or evoked by its con-
crete manifestation. Although this is not necessarily problem-
atic, we think that there is great potential for theory-driven 
approaches to expand the range of design activities in which 
they can be inspiring and useful.
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In this paper, we describe a project that attempted to use the 
theory-based ‘rich experience’ approach in the concrete de-
sign and testing of a product for runners. By taking a reflec-
tive approach during the design and research explorations, 
we aimed to make a first step towards identifying the factors 
and challenges of using psychological theory in designing for 
the manifestation phase. In the following sections, we first in-
troduce the theory-driven approach and the product concept 
that were the starting points for this project. Then, we explain 
how the project used the research-through-design method 
in a way that combined an explicit treatment of psychologi-
cal and technological variables with a dynamically adjustable 
prototype. In the following section, we describe the insights 
we drew from the design and research process. Lastly, we dis-
cuss some implications of these insights and the new ques-
tions that they raise.

CASE STUDY: DESIGN FOR FEAR EMOTIONS

This project used a theoretical framework that suggests how 
different negative emotions, if introduced under the right cir-
cumstances, can enrich user experiences in several ways (Fok-
kinga & Desmet, 2012a). This principle is rarely used in product 
design, but is abundant in the domains of art and entertain-
ment. For instance, shock art, tearjerker movies, and tabloid 
magazines all make use of different negative emotions (dis-
gust, sadness, and indignation, respectively) to increase their 
appeal to users. The rich product experience approach de-
rived from this framework was the starting point for the design 
and research explorations in this project. The approach shows 
three necessary ingredients for the formation of rich user ex-
periences: the selection of a suitable negative emotion, the 
elicitation of this emotion through the user-product interac-
tion, and the presence of a ‘protective frame’ (Fokkinga & Des-
met, 2013). The selection of the correct negative emotion for 
the situation is crucial, because each emotion has different ef-
fects on experience and behavior. For example, whereas sad-
ness makes people more passive and reflective, anger makes 
them more active and assertive (e.g., Rucker & Petty, 2004).

In an earlier project, this approach was applied to the context 
of running. Running is popular in many countries, because it 
is a sport with a high activity intensity, which at the same time 
requires little in terms of skills and material investment. How-
ever, many runners may experience a lack of enjoyment during 
running, and as a result have difficulty finding the motivation 
to run as regularly as they want. It was hypothesized that fear 
emotions could add thrill, adrenaline and focus to the running 
experience, which led to the idea of ‘Pursuit’, a product that 
gives runners the experience of being chased by something as 
they exercise (see Figure 1). 

Fear emotions come in all kinds of shapes and intensities. 
Although the extreme variants, like fear of spiders or fear of 
flying, might be the first to be recalled, fear emotions often 
occur in small, everyday moments. For example, you might ex-
perience them when you are unsure of having locked the front 
door, or when you are afraid of getting your new shoes wet. 

When properly ‘framed’, fear emotions can have all sorts of 
pleasant varieties, like the exciting fright when riding a roller-
coaster, the suspenseful anxiety when watching a thriller mov-
ie, or the invigorating nervousness before giving an important 
presentation.

Fear emotions can affect user experience in two main ways 
(Fokkinga & Desmet, 2012a). Firstly, they can directly influ-
ence a person’s experience of the world. Scientific studies 
have shown many such effects: fear causes people to adopt 
a narrower field of view (Derryberry & Reed, 1998), it makes 
people experience time as passing more slowly (Tipples, 2011) 
and people more easily retrieve memories of other times 
when they were afraid (Bower, 1981). There is also anecdotal 
evidence concerning the beneficial power of fear from the art 
world. For example, fiction writer Karen Thompson Walker de-
voted her 2012 TED talk to arguing that fear has the unique 
ability to spark people’s imagination, which is apparent in the 
creative fantasies that people express when they think of their 
worst fears ("Karen Thompson Walker: What fear can teach us 
– TED," 2014). Secondly, fear emotions can change the way we 
behave and deal with situations, which in turn affects our ex-
perience. For example, fear increases adrenaline levels, which 
gives people more energy to perform physical tasks (Wise, 
2009). Tamir and Ford (2009) found that fearful people per-
formed better than people who were positively excited in a 
game which required them to avoid an enemy. Both the direct 
experience effect and the behavioral effects can be beneficial 
for the running context: fear can help people experience their 
run as more interesting and thrilling, and it might help moti-
vate them to run faster, longer and/or more often.

Obviously, just evoking fear emotions does not necessarily 
lead to better experiences. After all, fear is often just plain un-
pleasant. Apter (2007) proposed that the difference between 
enjoyable fear and unpleasant fear is the presence of a pro-
tective frame. Protective frames are psychological constructs 
that determine whether a person perceives a situation as truly 
threatening, or as intriguing and exciting. A simple example is 
a lion in a cage: most people who encounter an uncaged lion 

Figure 1 - Artist’s impression of the Pursuit concept
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would probably just experience terror. Conversely, encounter-
ing a caged lion from close to can change the experience into 
an enjoyable one. The most important idea is that the cage 
does not take away the arousal of encountering the lion, but 
that it makes that arousal enjoyable.

METHOD

According to Zimmerman and colleagues (2010), design re-
search can be grouped into three categories: 1) Research 
about Design, which investigates design activities and stud-
ies how designers work, 2) Research for Design, which aims 
to create knowledge for designers in the form of frameworks, 
guidelines and design methods, often by applying or translat-
ing knowledge from other disciplines like psychology, and 3) 
Research through Design, which uses the act of design to it-
eratively discover what potential future technologies, usage 
scenarios, and product experiences might look like. From the 
perspective of this categorization, our project followed a user 
experience-focused research through design approach, with 
the ultimate aim of contributing to theory for design (Zimmer-
man et al., 2010, p. 313). 

The research through design process used here was intended 
to generate knowledge on different levels of specificity. Firstly, 
it was expected to gain insight into designing for the experi-
ence and motivation of running. Secondly, the project aimed 
to gain more understanding of how negative emotions, and 
specifically fear emotions, might be elicited during the inter-
action with a functional product, in such a way that the result-
ing experience would be more enjoyable and engaging. Lastly, 
by reflecting on this process in a systematic way, the aim was 
to generate knowledge on the use of theory in designing con-
crete product interactions.

The design process and prototyping of the product consisted 
of two stages. In the first, the hardware prototype was de-
signed and built. The prototype was intended to be a versa-
tile ‘platform’ rather than a single product, in the sense that 
it afforded many different types of interaction, which could 
be altered by exchanging hardware components and adjust-
ing the software. The aim of this approach was to create as 

large a ‘canvas’ of  interaction options as possible, which were 
expected to influence the emotional experience, within the 
constraints of practical, technical and social feasibility. In the 
second design stage, these interaction options were explicitly 
documented as different ‘variables’. An example of such a vari-
able was the type of display that the user would carry on their 
wrist, which came in three varieties: a display with three num-
bers, a display with a row of bar lights, and a display with a half 
sphere on top which could display any color in the red, green 
and blue spectrum (see figure 2). 

Examples of other variables included variants based on vibra-
tion, shock, and sound stimuli. The different variants of these 
variables could subsequently be combined into ‘experience 
scenarios’. Each scenario represented a different way in which 
the product manifested the intended experience effect of the 
concept. The scenarios were subsequently programmed into 
the prototype and could be exchanged, and even altered, be-
tween testing sessions. 

During this stage, iterations were made between several ac-
tivities: 

- Studying literature about the elicitation of different (fear) 
emotions

- Personal exploration of the possible ways of evoking (fear) 
emotions

- Design experimentation that explored possible ways of 
linking (combinations of) concrete interactions to psycho-
logical variables

The resulting prototype consisted of two parts. The first part 
was a small box that runners would put in their pockets, which 
contained an Arduino system, an accelerometer that mea-
sured the runner’s speed, and a battery. All the interactions 
between the runner and the prototype took place through the 
second part, which runners wore on their wrists. This part pro-
vided feedback to the runner through a display, a speaker or 
headphones, a vibration motor under the wrist, a shock ele-
ment on top of the wrist (which could administer small electric 
shocks, far below safety limits), an mp3-module, a synthesizer 
module, and a large button that could be placed against the 
runner’s body.

Figure 2 - Three display types for the Pursuit prototype
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The prototype was tested in two-hour sessions with individual 
participants. Participants (N = 11, 5 female, average age 25.7) 
were recruited through the university network. In each ses-
sion, the participant first filled in a short questionnaire about 
their running style and their motivation for running. After a 
quick explanation, participants ran with the prototype that 
was programmed with one of the available scenarios. In most 
sessions, participants tried multiple scenarios (7 participants 
tested 3 scenarios, 1 participant tested 2 scenarios, and 3 par-
ticipants tested 1 scenario). The distance of the runs differed 
between 2 and 3 km; runs lasted about 10 to 20 minutes, de-
pending on the speed of the runner. During the run, partici-
pants wore a cap with an attached video camera that recorded 
the video and audio of the run from a first-person-perspective 
(see Figures 4 and 5). Directly after they had finished their last 
scenario, participants were interviewed about their experi-
ences. During the interview, parts of the recorded videos were 
watched while the participants retold their experiences, help-
ing them to recall their experiences and compare the differ-
ent scenarios. This procedure was based on recommendations 
from the emotion measurement research of Laurans (2011), 
who found it to offer the best compromise between capturing 
accurate and rich reports of experiences while intervening as 
little as possible in the experience itself.

RESULTS AND DISCUSSION

The following sections report findings and insights obtained 
from the research through design process, in which different 
combinations of interactions were designed and tested us-
ing the versatile prototype. Even though the process was it-
erative, the results are presented in a thematic rather than a 
chronological fashion, in which each theme represents a con-
stellation of insights. Ten main insight themes are reported, 
in three loosely defined clusters: (1) lessons learned from the 
process of developing manifestations of experience; (2) les-
sons learned from the process of testing manifestations of ex-
perience; and (3) additional (general) lessons learned that are 
relevant for experience design approaches.

Lessons learned from the process of developing 
manifestations of experience

Emotional granularity

When designing specific emotional interactions for the pro-
totype, one of the first findings was the importance of con-
sidering emotions in a high level of ‘granularity’. Emotional 
granularity refers to the amount of detail with which emotions 

Figure 3 – the Pursuit prototype

Figure 4 - The camera cap          Figure 5 - Image captured by the cap during a run
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are distinguished (Lindquist & Barrett, 2008). For example, 
the emotions that are evoked when thinking of a financial 
problem, when preparing for an exam, or when someone sud-
denly stands behind you, could all be called ‘fear’, but might 
be described with more nuance as ‘worry’, ‘nervousness’ and 
‘startlement’, respectively. In that sense, the word ‘fear’ de-
scribes a range of emotions, or an ‘emotion family’, rather than 
a single emotion itself (Ekman, 1992). Table 1 provides an over-
view of the specific fear emotions that were used in the devel-
opment of the prototype. 

These emotions were gathered from several scientific sources 
(Ben-Ze'ev, 2000; Frijda, 1986; Lazarus, 1991; Ortony, Clore, & 
Collins, 1988; Wierzbicka, 1999, among others), and selected 
with the highest amount of granularity that still made sense 
for designing different interactions. For example, the differ-
ences between worry and anxiety (as illustrated in Table 1) 
were judged as meaningful, and were expected to lead to dif-
ferently designed interactions. In contrast, although there are 
also differences between emotions like worry and concern, 
these were judged to be too insignificant to have an influence 
on the design strategy – in which case ‘worry’ was selected to 
represent both. 

Working with the emotions in Table 1 was helpful in three ways. 
Firstly, their more specific nature was found to be a greater 
source of inspiration for coming up with concrete interactions. 
Secondly, they offered a more focused evaluation of the dif-
ferent modes of interaction. For instance, it turned out that 
certain fear emotions were less effective than others in mak-
ing the experience enjoyable and that the preference of one 
fear emotion over another depended on personal preferences. 
Thirdly, during the design process it was found that, although 
they belong to the same emotion family, the type of event that 
elicited them was sometimes very different; indeed, they might 
even oppose each other. For instance, worry is characterized 
by long periods of pondering about something that might go 
wrong, whereas startlement is a very short, visceral reaction 
to something unexpected. Additionally, nervousness means 
someone has a certain amount of personal influence over the 
outcome of a situation, whereas being afraid or anxious means 
that someone has little or no control. The descriptions in Table 
1 were the starting point for the creative process, but were 
along the way complemented by examples of personal experi-

ences with these emotions, as well as several exercises to find 
how a product could be altered in order to pass from eliciting 
one specific emotion to another, which produced additional 
useful information about these emotions.

In conclusion, these differences between emotions proved to 
be a fruitful basis for finding answers to more practical ques-
tions, such as: Which emotion would be most effective at what 
point in the interaction? How much control should the user 
be granted over the interaction? How long should certain epi-
sodes last?

Elicitation of fear emotions

Three main ways were found to elicit fear emotions in the user. 
Firstly, theory suggested that there are certain stimuli which 
are psychologically ‘hard-wired’ to evoke fear emotions. Such 
stimuli included sudden, loud noises, electric shock, frantically 
blinking lights and ‘unreal’ noises. Several such stimuli were in-
corporated into the prototype. Secondly, product interactions 
could evoke associations with real or imaginary fear-inducing 
things. Interaction elements that made use of associations in-
cluded angry dog sounds, heartbeat vibrations on the wrist, 
and supernatural running behavior in the pursuer. Thirdly, in-
teraction elements could be designed using the specific ap-
praisal components of fear emotions. Appraisal components 
are specific aspects of situations that evoke a certain emotion 
(Smith & Lazarus, 1993). For example, ‘suddenness’ is an ap-
praisal component underlying the emotion of startlement. Ex-
amples of appraisal components that were useful in the design 
of the prototype were: (un)expectedness of information, (im)
possibility of avoiding  certain events, (in)consistency of infor-
mation, and (in)congruity between interaction elements.

Interaction variables and experience scenarios

These theoretical insights into emotional granularity and 
the elicitation of emotion (constrained by the technical pos-
sibilities of the prototype and the contextual possibilities of 
running) led to the identification of a number of interaction 
variables that were expected to have different beneficial ef-
fects on the user experience. Figure 6 shows a visual repre-
sentation of the variables as they were used at the start of the 
first testing iteration. The squares of the same color represent 

Table 1. – Defintions and examples of specific fear emotions

 

TABLE 1. – DEFINTIONS AND EXAMPLES OF SPECIFIC FEAR EMOTIONS 

Emotion Definition Example of an eliciting event 
Afraidness Knowing that a specific bad thing is going to happen Being afraid of the drill while being at the dentist 

Worry Getting indications of and thinking about something bad that seems 
likely to happen in the (near) future 

Thinking you don't have enough money to last 
until the end of the month 

Nervousness Feeling that you have to perform well to avert a danger, now or in the 
near future  Having to do a difficult exam 

Startlement Suddenly being scared by something that wasn't there before Seeing a pedestrian suddenly step out in front of 
your car 

Confusion Having the feeling that something is wrong, but not being sure what 
is happening Being lost in an big city 

Anxiety The unsettling feeling when things happen that cannot be rationally 
explained 

Hearing an inexplicable noise while alone in the 
dark 
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the different variants of a single variable, such as the type of 
sound, the mode of the vibration feedback, or the strategy of 
the pursuer.

Using these variables, ‘experience scenarios’ were created. 
These were creatively constructed combinations of variables 
that were expected to evoke a certain emotional experience, 
or stimulate a different kind of motivation for running. See Ta-
ble 2 for the four scenarios that were tested in the first round 
of studies, and Figures 7 and 8 for visual representations of the 
first two scenarios as combinations of variables. In the tests, 
small variations were sometimes made to these scenarios in 
order to test the influence of single variables (e.g. the worry 
scenario with a beeping sound instead of the voice).

 

Lessons learned from the process of testing mani-
festations of experience

Rich experience success criteria

For the user, a rich experience can be defined on the basis of 
three necessary conditions: a) the experience has to involve 
at least one negative and one positive emotion, b) the per-
son has to subjectively judge that the experience as a whole 
has been pleasant or worthwhile and c) the negative emotion 
has to be felt as a necessary ingredient in that evaluation 
(as opposed to being an undesired side-effect) (Fokkinga & 
Desmet, 2012b). 

Table 2. – Examples of four experience scenarios and their manifestations

 

TABLE 2. – EXAMPLES OF FOUR EXPERIENCE SCENARIOS AND THEIR 
MANIFESTATIONS 

Experience scenario Manifestation 

Worry  
scenario 

The pursuer starts relatively far behind, but is constantly drawing closer, and threatens to catch the runner at 
the end of the run. The runner gets clear information about this prospect through voice information and the 
numbered display.  

Nervousness  
scenario 

The pursuer is relatively close, and during the run makes several attempts to catch the runner in short sprints 
which the runner has to be quick enough to avoid. These sprints are announced shortly beforehand. If the 
runner is caught during one of these sprints, he gets a small shock. The pursuer is represented by dog 
sounds; the display shows a visual representation of the runner and the distance to the pursuer. 

Confusion / Insecurity 
scenario 

The runner only gets very little information, in the form of a beeping sound that becomes increasingly 
distressing when the pursuer comes closer. There is no visual or tactile information. 

Anxiety / Startlement 
scenario 

The pursuer displays unexpected and superhuman behavior, by defying the laws of physics – e.g. being able 
to run very fast, skipping distances, disappearing and reappearing. At certain times, the pursuer pops up 
unexpectedly just behind the runner, and the runner has to briefly sprint to outrun it. The runner hears eerie 
music most of the time and very intense music during the startle moments. 

 

Figure 6 - The interaction variables used in the first iteration
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Figure 7 - Combination of variables for the worry scenario

Figure 8 - Combination of variables for the nervousness scenario
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In the tests, different factors emerged that determined wheth-
er the prototype was successful in eliciting a rich experience 
in the user and whether it was successful in motivating them. 
These factors seemed to work as successive criteria: the proto-
type succeeded only when all criteriawere met. If a certain cri-
terion was not met, the ones succeeding it became irrelevant. 
First of all, some participants did not accept the basic premise 
of the concept. In other words, the hypothesized principle of 
enjoying negative emotions did not apply to them. People in 
this group sometimes asked whether it was not possible to de-
velop the same co ncept, but with a more ‘positive goal’, like 
chasing something yourself. There were also people who did 
not want to have their emotions influenced by a product at all. 
Three (of 11) participants fell into this group. Secondly, some of 
the participants who did accept the basic premise, sometimes 
did not like the specific emotions that were evoked for a given 
sce nario. For instance, two participants expressed a liking for 
the nervousness scenario, but found the emotions evoked in 
the confusion scenario very unpleasant. In some cases there 
was also a discrepancy between the effect the emotions had 
on the experience and the motivation of the runner: one par-
ticipant said that the worry scenario was the most effective in 
motivating her to run but that she would not pick it if she had 
the choice. Thirdly, participants who liked both the concept 
and the scenario sometimes felt the specific sensory stimuli 
were unpleasant or did not work. For example, some people 
found the beeping sound disturbing or frightening, whereas 
they liked the scenario overall. When each of the three condi-
tions were met, participants expressed a liking for the experi-
ence and felt more motivated to run.

Influence of personal running style

Another important factor that determined the effectiveness of 
the prototype was the personal running styles of different par-
ticipants, as well as the meaning they attributed to running. 
Among the participants, roughly three groups emerged. One 
group of participants (4 of 11) ran mostly to relax or clear their 
minds, and wanted to be able to run at their own pace. People 
in this group most often did not use any tools, apps or music 
during running and were mostly uncharmed by the prototype, 
or preferred to have a minimal version of it. A second group of 
participants (3 of 11) ran mostly to improve their performance 
or to keep fit. People in this group mostly commented on how 
specific interactions and emotions could help them to improve 
their performance. A third group of participants (4 of 11) were 
mostly looking to enjoy a more engaging running experience, 
and wanted to have more motivation to run. People in this 
group were most favorable to the prototype, and pointed out 
that variety in the experience was important to them. Overall, 
the most insights were obtained from the second group (‘func-
tional fear’) and the third group (‘fear in order to enjoy’).

Effectiveness of different emotion elicitations

In the design stage, three different ways were found to elicit fear 
emotions in the user: hard-wired stimuli, association, and ap-
praisal components. The effectiveness of these different strate-
gies was also found to depend to a great extent on personal 

differences. Some participants had strong mental associations 
with the different stimuli, most notably with the sounds that 
were used. Several said that the dog sounds not only evoked 
visual images of dogs, but also stimulated them to construct 
mental stories that explained why the dogs were chasing them. 
The abstract beeps evoked widely varying explanations: a mos-
quito, a ticking clock, a UFO, and the ‘sound of darkness’. Other 
participants had little or no associations with the stimuli, and 
approached them more functionally. The appraisal compo-
nents proved more consistent in influencing the experience, 
although their effectiveness largely depended on the tension 
between the functional value (see next section) and combina-
tions with other variables (see later section). For instance, the 
predictability of the pursuer (high in the worry scenario, lower 
in the nervousness scenario, lowest in the confusion scenario) 
made a salient difference to the emotions reported by the par-
ticipants. The hard-wired effects were least successful, with 
the exception of the shock element, which became an impor-
tant factor for many participants, one of whom said: ‘Although 
the shock did not feel that bad at all, the idea of being shocked 
makes a big difference.’ The other stimuli -sound, vibration and 
visuals- were not successful in scaring the user directly.

The tension between functional interactions 
and engaging experiences

The aim of the design process was to create a product that 
would evoke certain experiences, but which also had a clear 
functional aim – to support the user in their running. Three 
aspects were found during the design and research iterations 
that made the running experience more engaging but hindered 
the runner from performing well, and vice versa. All these as-
pects were in some way related to the control the user had over 
the product or the experience. Firstly, there was the degree to 
which the runner had enough information to understand what 
was happening during the run. Especially in the confusion sce-
nario, an important experience factor was to leave the runner 
relatively in the dark about the whereabouts of the pursuer. For 
some participants this was effective, and they ran faster as a 
result. For other participants, not getting enough information 
was a reason to stop interacting with the prototype altogether, 
rendering it useless. Secondly, there was the degree to which 
the runner could predict what the pursuer was going to do. A 
high level of predictability helped runners to plan their run and 
divide their energy but at the same time it made the experi-
ence less novel and engaging. Thirdly, there was the degree to 
which the runner could influence the behavior of the pursuer. 
Some participants requested the ability to determine when the 
pursuer was going to sprint. However, the same participants 
recognized this would also make the experience less effective.

Additional lessons relevant for experience driven de-
sign approaches

Holistic combinations of variables

Although too few trials have as yet been carried out to draw  
a decisive conclusion, it seemed that there was no direct  
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correlation between single variables and psychological ef-
fects. Specific variables, such as sensory stimuli (e.g. beeps) 
or appraisal components (e.g. ambiguity of information) did 
not appear, on their own, to influence the type of emotion 
or experiences. Rather, different combinations of variables 
changed people’s experiences with the prototype. For exam-
ple, participants found the ‘worry scenario’ quite comforting 
during the first two thirds of the run if it was combined with 
a voice announcing the distances run or yet to run, whereas 
they found the same scenario very ‘pressurizing’ when it was 
instead combined with beeps of increasing pitch. In other sce-
narios, these stimuli had different effects.

Dosage of stimuli

One finding that emerged, which was not fully anticipated in 
the design phase, was the importance of the proper ‘dosage’ 
of certain stimuli over time. For example, vibration was found 
to have a much more powerful effect on the experience when 
it was applied moderately (only in the most intense moments) 
than if it was applied throughout the run. For sound, this dos-
age seemed to depend mostly on personal taste. Participants 
who preferred to run without music or aids favored the scenar-
ios that had the least sound, whereas participants who wanted 
to be entertained while running were conversely annoyed by 
long silences.

Variation of experience

Another emerging observation was that most people will not 
have the same (emotional) experience over time if the in-
teraction is not changed. After a while, the same stimuli are 
less capable of creating the same intensity of experience in 
the user. For example, a pursuer who is just behind you may 
be scary during the first minute, but this effect will be lost if 
it stays at the same distance for the remaining 20 minutes 
of the run. Two scenarios (worry and nervousness) implicitly 
remedied this problem in different ways. The worry scenario 
was relatively static and predictable, but because the pursuer 
was constantly getting closer, and thus the stimulus became 
more intense, this scenario was (most of the time) effective 
until the end. The nervousness scenario, on the other hand, 
worked because different emotions succeeded each other in 
time: users first felt nervous anticipation (when they were told 
the dogs would be approaching soon), then distress (when the 
dogs were in pursuit), and finally relief (when they had man-
aged momentarily to shake them off), after which the cycle 
was repeated.

CONCLUSION

This project adopted a research through design approach with 
the aim of investigating how theory-driven approaches could 
be useful in the manifestation phase of designing. The ap-
proach was a) to use theory to create concrete interactions 
and b) to design and test explicit combinations of these vari-
ables in ‘experience scenarios’. This approach was intended to 
combine the explicit treatment of variables and the clarity of 

documentation that characterizes research activities with the 
ability to make holistic sense of a great number of variables in 
a creative task, which is typical of design activities.

The outcomes of this approach are promising, although it is 
still too early to determine whether this type of research will 
successfully lead to theory-driven approaches that help de-
signers to create concrete interactions. We are currently set-
ting up a second round of design and research activities that 
follow up on these results. One important, yet difficult, ques-
tion is to what extent the insights obtained in this study are 
generalizable. For instance, the study was specifically about 
fear emotions in the context of running. Are the results also 
relevant for designers who want to evoke the same type of 
emotions in completely different user contexts? Or, even more 
generally, do the results provide useful insights for designers 
who want to evoke different types of emotions in a different 
context? More studies in different contexts will have to be car-
ried out to answer these questions. At least one factor that we 
strongly believe in – but which would have to be confirmed in 
other studies – is the use of clear and granular descriptions of 
emotions, motivations and behavior when designing for con-
crete interactions. We think that specificity and rigor in think-
ing both have a strong positive impact on the design process 
and outcome. 

We believe that current theory-driven approaches are very 
valuable for the development of concepts that offer new func-
tions, serve new purposes, or even represent entirely new 
product categories. However, these approaches offer very few 
guidelines that assist in choosing a material or in designing a 
specific interface interaction. There are several reasons why it 
could be beneficial for theory-driven approaches also to pro-
vide knowledge and guidelines for the manifestation phase 
of design. First of all, many theory-driven product ideas are 
promising in the conceptual phase but fail to deliver their in-
tended experiences effectively. Although there are obviously 
many reasons why a promising concept might not turn into a 
successful product, a mismatch between the experiences that 
are meant to be evoked by the product concept as such and 
the concrete design interactions is certainly one of them. Sec-
ondly, designers who use experience-driven approaches may 
become frustrated if they cannot find ways to manifest their 
concepts successfully, and may end up abandoning such ap-
proaches altogether. Thirdly, most consumer products that are 
developed for the market are not intended to be conceptually 
novel in their purpose or functions, just incrementally innova-
tive. For the development of such products, designers could 
benefit from theory that guides them in eliciting certain expe-
riences and emotions through concrete interactions.
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INTRODUCTION

Accessibility in Human-Computer Interaction (HCI) is neces-
sary in order to make users feel comfortable, thus, increasing 
browsing time and encouraging their return to the environ-
ment. So that computer interfaces may become more acces-
sible, evaluations are carried out at several different points in 
time, from the design stage through to implementation and 
operation. Researchers have at least four paradigms at their 
disposal for these evaluations (Nielsen, 1999): Specialist In-
spections, Computerized Procedures, Heuristic Evaluations 
and Usability Testing. Of the four paradigms, only usability 
testing evaluates interaction with the users. The research re-
ported in this article describes an experiment to identify the 
onomatopoeias that best represent images of emotions. The 
first usability test was conducted in 2011 using AVEA WebGD, 
an environment previously evaluated by other paradigms. 
Twelve blind male/female research subjects (with no other 
disabilities), participated in the study and, after a period of 
adjustment, efficiency tests and questionnaires were applied 
in order to time task execution and user satisfaction (BERG, 
2011). A number of barriers were encountered and repaired.

In the search for usability tests with emotions (BERG, 2012), 
the EMOCARD was identified and used for a new series of 

tests. Twelve deaf male/female research subjects (with no 
other disabilities) were selected. After executing the tasks, 
seven questions were asked regarding navigation and acces-
sibility in a HCI. Using EMOCARD, barriers regarding colors 
and the general feeling of the environment were identified 
(Berg, 2013). These results provided a broader knowledge 
regarding usability testing with the use of the researchers’ 
emotions.

However, many usability tests of this kind are based on imag-
es, which presents a natural barrier for people with visual dis-
abilities. Thus, there is a need to develop tools that allow the 
visually impaired to participate in usability testing with the 
use of emotions. Therefore, this paper proposes to determine 
whether the images of emotions presented by EMOCARD may 
include versions for the blind, through human feelings. The 
research question to be addressed concerns the validation of 
onomatopoeia; "Can onomatopoeias correspond to the emo-
tions encountered in the images of EMOCARD"?

THEORETICAL FOUNDATIONS

By understanding the importance of including persons with 
disabilities, this study has sought to conceptualize two main 
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sections that interact and complement one another: tests us-
ing emotions and spatial representations. Since the study is 
focused on testing a method, theoretical questions regarding 
accessibility and the visually impaired will not be discussed

Tests using Emotions
Salovey and Meyer (1990) contend that emotions are orga-
nized responses. Responses occur after crossing the borders 
of several different systems: psychological, cognitive, moti-
vational and experimental. Emotions typically arise as a re-
sponse to an event, whether internal or external, and which 
possess positive or negative valenced meanings (SALOVEY & 
MEYER, 1990).

Agarwal and Meyer (2009) argue that users have qualitative 
emotional experiences when they use a product or interface. 
These emotions are not only central for users to judge the 
totality of experiences, but can also affect the way users per-
ceive usability (AGARWAL & MEYER, 2009).

For Walker and Prytherch (2008), motivated users demon-
strate less anxiety, a greater perception of their self-efficacy 
and they adopt more positive attitudes. Thus, there is a need 
to develop interfaces with greater positive emotional re-
sponses. To meet this need, models should seek friendliness 
through emotional interaction, bringing mechanical applica-
tion interfaces closer to the way in which humans communi-
cate with each other (TZVETANOVA, TANG & JUSTICE, 2007).

The cognitive theory as proposed by Ortony, Clore and Col-
lins (1988) defines emotions as positively or negatively "va-
lenced" reactions to situations, consisting of events, objects 
and actors. Ancker, Kukafka and Chan (2012) describe emo-
tional responses as negative, positive, or mixed. Moreover, 
they also claim that in user evaluation, adaptive interfaces 
exert more positively valenced emotions (TZVETANOVA, 
TANG & JUSTICE, 2007). 

HCI emotional evaluations, using non-verbal methods to 
identify emotions during a human-computer interaction, are 
useful for identifying barriers to an interface. Nonverbal tools 
adopted in order to valence environments were developed 
by Desmet and Hekkert (2003), who stated that emotions 
are difficult to verbalize, due to the cognitive effort used to 
express them. This leads to them losing their content in the 
same way as a translation process.

Literature review
In 2013, Flores et al undertook a systematic literature review 
involving the most significant papers on the issue of spa-
tial representation in both the blind and the sighted. In the 
databases - IEEE, SCOPUS; SPRINGER; UFSC Library, CAPES 
and the Portal Web of Knowledge four combined keywords 
were employed. The keywords were “blind”, “spatial repre-
sentation”, “spatial figure” and “3D”, which initially generated 
10,823 articles. Following certain constraints, such as “full 
text”, “sanctioned by CAPES”, “containing one of the key-
words in the title” and “reading the abstracts” demonstrated 

relevance and eliminated duplicates, leaving a total of seven 
relevant articles. Table 2 demonstrates the extracted articles, 
the first author and the year of publication.

1st Author Title Year

AFONSO, Amandine Structural properties of 
spatial representations 
in blind people

2010

HABER, Ralph Norman Properties of spatial 
representations

1993

LANDAU, Barbara Spatial Knowledge 
and Geometric 
Representation

1981

LANDAU, Barbara Spatial Representation 
of Objects

1989

MILLAR, Susanna Spatial Representation 
by Blind and Sighted 
Children

1976

SCHMIDT, Susanna Spatial representations 
in blind people

2012

TESHIMA, Yoshinori Three-Dimensional 
Tactile Models

2010

Table 2 – Extracted articles.. Source: Berg and Ulbricht, 2013
The seven studies identified a total of 112 concepts, in which the most fre-
quently identified keyword was “blind” (69). No results were obtained for the 
keyword “spatial figure”. Table 3 indicates the quantities of concepts for four 

key words identified for each publication.

CONCEPTS
QUANTITY PER ARTICLE SUB-

TOTALA1 A2 A3 A4 A5 A6 A7

BLIND 23 8 14 1 10 3 10 69

SPATIAL REPRE-
SENTATION

16 6 4 0 8 1 5 40

SPATIAL FIGURE 0 0 0 0 0 0 0 0

3D 0 0 0 3 0 0 0 3

TOTAL 39 14 18 4 18 4 15 112

Table 3 – Quantity of concepts identified by author 
Note: Haber – A1; Afonso – A2; Schmidt – A3; Teshima – A4; Landau – A5; 
Landau et al – A6 and Millar – A7

Source: the authors, 2013

Spatial Representations
Spatial Representation (SR) is basically the ability of the hu-
man brain to use metaphors to build knowledge and to form 
relationships with the world. The study of SR began with re-
search focused on the psychology of memory in both sighted 
and blind subjects (HABER et al, 1993). According to Afonso 
(2010), spatial representation appears to include valid metric 
information, and studies consistent with Haber et al (1993) 
have demonstrated that representations made by children 
incorporate certain geometric properties.
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Studies in other areas of cognition have revealed a rich sys-
tem of spatial knowledge in blind children (LANDAU, 1989). A 
review of Landau, Spelke and Gleitmam (1984) encountered 
evidence regarding knowledge of spatial layout. The study 
also revealed haptic skills and spatial representations of ob-
jects that went beyond simple maps (LANDAU, 1989), as well 
as an excellent knowledge of spatial language.

From the viewpoint of Berkeley (1993), haptic patterns or 
exploratory motor coordination serve as a basis for the uni-
fied development of the spatial representations of objects. 
Landau (1989) corroborates this idea when he argues that 
blind children naturally develop haptic exploratory activities, 
which allow them to extract important information from ob-
jects. Teshima (2010) believes that the blind are able to rec-
ognize three-dimensional shapes through haptic sensations. 
Moreover, this not only involves visual information, but also 
the use of haptic sensations, which help to improve recogni-
tion in 3D, thus enabling the construction of SR from objects.

The implications of using different strategies to process spa-
tial information are important when spatial information is ob-
tained from spoken language, as is often the case in the blind 
(SCHMIDT et al, 2012). Millar (1976) assumes that the differ-
ences in spatial representation cannot be inferred because it 
is necessary to adopt a verbal strategy rather than strategic 
imagery to process the information available, as in the case 
of the blind.

However, research has demonstrated that representations 
made by children incorporate certain geometrical proper-
ties (HABER et al, 1993), as well as evidence of the knowledge 
of spatial layout (LANDAU, SPELKE & GLEITMAM, 1984). The 
main elements for generating SR include valid metric infor-
mation (Afonso, 2010), haptic skills and spatial representa-
tions of objects (LANDAU, 1989).

Haptic Sensations
The haptic system is the result of tactile-kinesthetic coor-
dination efforts made during exploratory acts, primarily 
used in the manipulation of objects with the aim of detect-
ing size, shapes, textures, etc. (MAUERBERG-DECASTRO, 
2004). Ochaita and Rose (1995) presented the haptic system 
or active touch, as the most important sensory system for 
the blind to discover the world. The authors make a distinc-
tion between the haptic proprioceptive and the haptic visual 
systems. The first provides fluency to coordinated actions 
through joint muscle synergies. The second key aspect of this 
approach relates to the immediate postural responses during 
action (and at rest) (i.e., low-order system).

Then, there is the visual system that, in addition to the under-
lying functions of the haptic system, detects depth because 
of binocular disparity, motion parallax, texture gradient and 
shadows (ATKINS, FISHER & JACOBS, 2001). Finally, the hap-
tic visual system does not replace the haptic proprioceptive 
system, it acts at a high-order level that guides movements 
towards the visualized targets. 

Based on these studies, touch becomes more important for 
the formation of SR, especially since it contributes to the 
construction of mental maps and geometric shapes. The 
study also brought to light the importance of haptic sensa-
tions in this composition.

Onomatopoeias
One of the problems with research is the limitation of usabil-
ity tests including emotions that use images, which clearly 
creates barriers for people with visual impairments. In the 
pursuit of solving this problem, research conducted on spa-
tial representations in the blind have identified touch and 
haptic sensations as the main sources for the development 
of SR. It is assumed that even sound stimuli compose haptic 
sensations (MILLAR, 1976).

The use of spoken language is also indicated as a component 
for the creation of SR. Therefore, in order to develop adapta-
tions of usability tests including emotions, such as Emocard, 
for use by people with visual impairments, touch may be 
considered as a way to recreate the tool. However, a second 
approach may be based on spoken language. The limitation 
of language, in this case, is the same as indicated in cases 
of verbal usability tests, and cognitive effort is required to 
translate and understand its meaning and content, and ono-
matopoeia may be used.

Onomatopoeic sound reproduction is in the form of pho-
nemes and, in general, they are universally understood. An-
imal sounds, noises, screams and sounds of nature or ma-
chines can replace the name (verb) or the SR of any particular 
thing. Table 4 demonstrates some examples: 

ONOMATOPOEIA EXAMPLE

Boom Onomatopoeia of an explosion

Moo Onomatopoeia of a cow

Vrum Onomatopoeia of an accelerating car

Aiii Onomatopoeia of pain (Portuguese)

Table 4 – Examples of onomatopoeia 
Font: the authors, 2014

Developing a tactile model implies high costs and long wait-
ing periods, and considering its importance, this model 
should be explored in depth in further articles. In this study, 
the onomatopoeic perspective will be addressed through the 
low costs involved and the facility with which the model may 
be developed. 

Hence, between September and December 2013, a survey 
was conducted among graduate Design students at the Uni-
versidade Federal do Paraná and Engineering and Knowl-
edge Management students at the Universidade, totaling 
twenty-nine research subjects. Subjects were shown a table 
containing eight emotions from the Emocard in the form of 
illustrations. Research subjects were requested to suggest 
onomatopoeias for each of the emotions listed.

 http://de2014.uniandes.edu.co  |   October, 2014. ISBN 978-958-774-070-7.  pp. 394-399
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The responses generated a map with 89 different onomato-
poeias, where the most similar were grouped for recording. 
Table 5 presents the images of the Emocard emotions, the 
name selected for the emotion and the onomatopoeias se-
lected for recording.

With this information, similar onomatopoeias were grouped, 
and in conjunction with an audio producer, the onomatopoe-
ias to be recorded were defined. The onomatopoeias were 
recorded one by one in an audio studio, in male and female 
voices for testing.

Methodology
This was a qualitative research that sought initial informa-
tion concerning the problem. The DECIDE framework, as pro-
posed by Preece, Rogers and Sharp (2002) was used to struc-
ture the research. DECIDE is the acronym for:

Determine the goals, 
Explore the questions, 
Choose the evaluation paradigm, 
Identify the practical issues, 
Decide how to deal with ethical questions and 
Evaluate.

The goal was to verify whether the recreation of the Emocard 
tool using onomatopoeias may be recognized. The question 

to be addressed concerned validation of the onomatopoeia. 
The research question was: "Can onomatopoeias correspond 
to the emotions encountered in the images of EMOCARD"?

The evaluation paradigm was a questionnaire. Validation was 
conducted by comparing the recorded onomatopoeias with 
the images from the EMOCARD. The evaluation was carried 
out by numbering the Emocard with the number of onomato-
poeias that most resembled the emotion. As a research tool, 
an answer sheet was created for responses. An identification 
profile of the research subject was placed at the top inform-
ing gender, age and graduate program. Below this, for each 
voice type, an Emocard was printed in order to mark the an-
swers. Illustration 1 presents a facsimile of the search tool.

Practical issues refer to defining the research subjects and 
the manner of applying the research. With regard to the re-
search subjects, the Nielsen and Loranger (2007) recom-
mendations were observed, by using five to twelve research 
subjects. The reasons for using this number of subjects were 
related to costs (LORANGER & NIELSEN, 2007), and the im-
plementation schedule (PREECE, ROGERS & SHARP, 2002), so 
as to avoid a repetition of the results (NIELSEN & LORANGER, 
2007). Thus, once the mapped recommendations were met, 
two groups were selected: one male and one female, made up 
of post-graduate students. 

Table #5 – Images, words and onomatopoeias
Source: adapted from Desmet, 2003
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The study was applied using the following steps:

1.  Presentation of the research objectives and methodology
2.  Presentation of the research tool to the research subjects
3.  Playing all onomatopoeias, twice, with one short interval
4.  Playing each onomatopoeia individually three times
5.  Period for annotation of the onomatopoeia on the Emo-

card
6.  Playing other onomatopoeias, one by one, repeating steps 

3 and 4.
7.  Collecting cards, thanks and finalization of the study.

Finally, in relation to ethical issues, researchers informed the 
research subjects that the object of evaluation was the tool 
and not themselves. It was also made clear that anonymity 
would be maintained, and that only information regarding 
gender, age and post-graduate study would be requested. 

After collecting the cards, results were tabulated, and thus 
the number of recognitions for each onomatopoeia was iden-
tified.

RESULTS

The scientific lens of this research aimed to present the cur-
rent situation of evaluating the human-computer interface of 
virtual learning environments. The usability test of the EMO-
CARD emotions was introduced for this type of assessment 
and knowledge regarding spatial representation in the blind.

Knowledge concerning spatial representations defined the 
sensations that the blind use: touch, hearing and the haptic - 
the component of spatial representations. Ochaita and Rose 
(1995) also demonstrated that, regardless of disability, the 
blind construct spatial representations in the same way as 
the sighted, but using other strategies. 

This study used onomatopoeias, the representation of sound 
in the form of phonemes, which are generally universally un-
derstood. Based on the EMOCARD, the post-graduate stu-
dents proposed onomatopoeias for each of the eight emo-
tions, which were ordered, grouped and recorded in the 
studio with male and female voices. 

The onomatopoeias were tested in March 2014, with the 
participation of six females and four males, and tabulated. 
Tabulation enabled us to verify and validate the onomato-
poeias that represented the images of EMOCARD emotions. 
The most cited onomatopoeia was the one referring to “relax-
ation”, and it was recognized six times. “Sleepiness” received 
five recognitions and "arousal", four. “Distress”, “excitement” 
and “pleasure” were recognized respectively by three, two 
and one subjects. “Depression” and “discontent” were not 
recognized by any subject. 

Differences in perception were noted between men and wom-
en. “Affliction” was recognized only by women and “excite-
ment” only by men. “Relaxation” and “sleepiness” received 
the same number of recognitions amongst males and fe-
males. The other onomatopoeias, due to few recognitions, 
did not permit evaluation. 

As an exploratory research, this study has allowed us to an-
swer the question "Can onomatopoeias correspond to the 
emotions encountered in the images of EMOCARD"? The state-
ment is partially true because two onomatopoeias were recog-
nized by most subjects and, with the exception of “depression” 
and “discontent”, all presented some kind of recognition. 

At this point, the research should set out to follow two paths. 
The first: to increase evaluations to a statistical level. The 
second: to develop onomatopoeias, so that those which re-
mained unrecognized may become recognizable.

Figure 1 – Research tool facsimile.
Source: adapted from Desmet, 2003

 http://de2014.uniandes.edu.co  |   October, 2014. ISBN 978-958-774-070-7.  pp. 394-399
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INTRODUCTION

While today the role of museums has expanded to the con-
scious action of educating, communicating and transmitting 
information, some of their historic tasks prevail. The museum 
remains a communication center, serving as a channel for 
different societies to deliver and communicate their cultural 
traits to future generations. Therefore, preserving the diverse 
cultural content, in a cyclic spiral in which knowledge is not 
only transmitted to the young, but is enriched through the 
process and creates new knowledge. From the beginning, al-
though sometimes they don’t intend to, museums constantly 
build memories and versions of societies. They appear to 
convey a past, but what they do is build representations of 
the past, and those representations always respond to the 
present they are created in (Jaramillo, 2008).

Although originally museums were not created to consider 
school visitors, school visits are becoming more frequent, 
with the aim to enhance or provoke additional study of cer-
tain aspects of the children’s learning. Given this reality, mu-
seums have seen the need to renew and remove their struc-
tures to go beyond the custody and collection, to make their 
exhibitions acquire new meanings for their new audiences.

Museums, zoos and science centers, constitute natural spac-
es for exploration and informal learning. Free-choice learn-
ing experiences are of great importance, considering that on 
average, formal education covers only 3% of an average per-
son’s lifespan (Falk and Dierking, 2002). One of the priorities 
for informal learning institutions, is to provide experiences 
that have value in and of themselves, so visitors choose to en-
gage in learning activities because they find them inherently 
satisfying (Lane, 2014).

According to Altman (1998), visitors rarely stop to read the 
signs, and for museum, zoo and science center education 
teams, it is important to ask about the impact of resources 
displayed, namely, if visitors read the labels that the educa-
tion team has carefully designed for them and whether the 
messages are reaching the audience. Staff at zoos, museums 
and science centers has different perspectives about what 
visitors want, like or dislike. But the question about whether 
those ideas are based on reality remains open (Schram, 2011). 
Very often experienced designers face user’ expectations and 
perceptions which do not always concur with their own.

This article communicates the process of research and design 
of the educational experience named Get on Board! Design for 
Museo del Caribe’s early childhood education portfolio, in which 
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ABSTRACT

Museums continue to be communication centers serving as a channel for different societies to 
deliver and communicate their cultural traits to future generations. Education, museology and 
design teams are challenged to develop experiences that facilitate learning, often realizing that 
the parameters followed to design them do not match users’ expectations. Through a process 
of exploring various sources: exhibitions offered at museums, non-experts expectations, and 
the participation of designers, the design of educational materials for early childhood was de-
veloped to meet the needs of users and aiming to democratize the design process in order to 
achieve relevant results that respond to the context as well as create and structure a methodol-
ogy which could be replicated in other centers.
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the interests and expectations of parents, teachers, artists and 
professionals from other disciplines were used as input to guide 
the work of  the museums’ design and education teams.

WHY DESIGN FOR EARLY CHILDHOOD AT A 
MUSEUM?

"Every society, every culture and every era explicitly or implic-
itly defines childhood, its characteristics and, consequently, 
the periods of life it includes. Therefore, it is important to un-
derstand that our concept of children is socially constructed, 
arises from our expectations, and children are not children 
"naturally", but in fact, from a historical perspective, the 
consideration of children as a different social category, is a 
very recent creation." (Ancheta, 2008).

In the current Colombian context, since the creation of the 
Early Childhood Public Policy in 2006, it has been stated 
that the child is a unique being, with an active and expan-
sive persona, biological, psychological, social and cultural 
specificity. Born with sophisticated capabilities and quickly 
developing better tools to think, process and transform the 
information they receive from their environment and learning 
very rapidly the relationships existing within the family and in 
all social environments they live in. Early childhood is a very 
important stage in the life of every human being, it is a period 
in which reorganization and permanent transformation of 
skills are carried out and for that reason, will demand mean-
ingful experiences that foster knowledge about real world, 
from others and for themselves (MEN, 2009).

As declared by Janette Griffin, "it is vital for museums, to 
bring young visitors memorable experiences, because this 
influences their future contracts with cultural opportunities. 
Good and early experiences determine their own attitudes on 
participation they will later hold together with their families 
and friends. And this is what our version of the butterfly ef-
fect is about. Translated, this metaphor means: small flap-
ping, meaning, memorable experiences in museums, which 
perhaps may have great impact on the future life of those 
who experience them” (Quoted by Alderoqui, 2008).

METHODOLOGY

We implemented a methodological design which allowed us 
to discover ideas from the perspective of a small sample of 
teachers, parents, psychologists, artists, educators and de-
signers (who in their practice, had frequent personal and 
professional contact with children under 6 years), about the 
activities and educational materials considered "ideal" for 
early childhood.

Qualitative research provides more depth and richness of data, 
given that it is produced by different stakeholders, from differ-
ent sources, and by using a greater variety of forms of data col-
lection (Sampieri, 2006). This led us to proceed with the active 
participation of researchers gathering information through:

1. Survey and analysis of organizational documents and ma-
terials describing the range of early childhood activities 
and resources, available in 52 museums.

2. Polling via surveys to 32 non-experts in design (parents, 
teachers, psychologists and artists who work with infants) 
on current practices and expectations about the activities 
and resources available in their context.

3. Review of group artifacts created by non-experts in design 
for the purpose of this study at the working sessions, in 
order to establish trends and principles of the expected 
activities for early childhood.

4. Log the creation process of artifacts, by design experts for 
the purpose of this study, following the guidelines emerg-
ing from the analysis of the sessions with non-expert par-
ticipants. 

It was expected that the analysis of these four sources would 
allow us to explore the current state of experiences muse-
ums offer to an early childhood public and, by these means, 
to spot trends and potential problems versus expectations 
of non-experts, to formulate a strategy that subsequently 
integrates experts and non-experts through a model of co-
creation and interdisciplinary work, systematizing the experi-
ence and allowing it to be replicated in other contexts and 
situations.

CURRENT MUSEUM OFFER

Museums and science centers play an important role in the 
construction of imaginaries and generating space for mean-
ingful learning; however, just in the last 20 years, new initia-
tives have emerged in museum design aimed at early child-
hood, an audience which is particularly diverse and one on 
which museums and science centers had not focused before.

In the words of Dufresne-Tasse (2008) the museum educa-
tors became interested in pre-school children to the extent 
that educational services diversified their offer to older ones. 
Following this course, educators developed programs, exhi-
bitions and even museums characterized by maximum use of 
"interactivity", designed for little children, sometimes look-
ing to entertain through exhibits but, above all, intended to 
complement the children’s psychomotor development or in-
troduce them to the world of art and science.

"Recent experience in several countries shows how the same 
contemporary museum users (children, youth and adults 
alike) demand a versatile offer which allows them, through 
exploring the museum, to be in touch with an inspiring op-
portunity for knowledge, a possibility to be entertained and 
a high level leisure experience or in a different order, an ex-
perience where you can unleash your creativity from various 
stimuli1"  (Orozco, 2005,).

However, the following design trends and the specific offer 
for younger children, often reflect a lack of scrutiny and use 

1 Author’s translation
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of contextual elements to enhance cultural experiences. It 
is understood that an educational space is significant when 
it comes to any situation, activity, task, problem or cultural 
practice which provides them with the opportunity to learn, 
reassemble their skills and actually requires them to "think" 
(MEN, 2009).

Through reviewing the current offer for early childhood, in 
museums around the world, some trends were quickly spot-
ted. Listed below are the most common:

1.  Thinking about children does not always imply early child-
hood:

 Some museums have a range of activities for children 
starting at school age (5 or 6 years and older). A typical 
activity involves themed tours, which require the company 
of adults, language processing and other features hinder-
ing autonomous exploration or not exploiting the interests 
of younger children by touching, smelling, biting, etc. (Ex-
ample: thematic tours for children at the Louvre Museum)

2.  Stories at the museum:
 There is a trend in museums to associate activities for chil-

dren with story reading sessions. The advantage of this 
type of activity is that many museums allow these young-
sters (18 months old) to participate in the company of 
their parents (Example: MET Museum Family Programs).

3.   Touch, smell, listen:
 With growing awareness of children’s needs, activities 

have been created that focus on the senses: sight, touch, 
smell, taste, etc. The advantage of these sensory activi-
ties is the variety of opportunities that are presented to 
the children. The disadvantage is represented by the need 
to create an alternative space or special exhibits to al-
low free exploration for children through the various ob-
jects and proposed materials (Example: Kids and families 
MOMA lab).

4.  Children tours:
 Many museums often provide accompanied visits for chil-

dren, which are basically interpretations aiming to bring 
smaller groups to ask questions about the collection piec-
es. An advantage they offer is the use of non-complex lan-
guage and the fact that they allows small groups to view 
the collections. One of the disadvantages is that  these 
visits are not always available for smaller groups because 
of the difficulties this represents (Example: Thyssen Bor-
nemisza Dynamic visits).

5.  Role-play:
 Role-play is found fairly often and generally a mediator 

guides participants who are given an assignment. These 
activities present the advantage of allowing children to 
enjoy the experience and gain knowledge of a specific 
topic. On the downside, many of these games can only be 
played by children over 5 years, or even children who can 
read or write, which refers back to the idea of "Thinking 
about children does not always imply early childhood."

(Example: Natural History Museum UK Wildlife garden ex-
plorers).

CALL FOR STAKEHOLDERS: IDEATION AND 
DESIGN GUIDELINES

The second part of the project was a co-creation. More than 
any other type of visitor participation, co-creative projects 
challenge institutional perceptions of ownership and con-
trol of content. Co-creative projects require “radical trust” 
in community members’ abilities to perform complex tasks, 
collaborate with each other, and respect institutional rules 
and priorities. To execute a successful co-creation project, 
staff members must not only trust the competencies and 
motivations of participants but deeply desire their input and 
leadership (Simon, 2010). Co-creation has proven to be suc-
cessful in other projects at different Museums, connecting 
users’ needs with staff responsible for developing programs, 
activities and exhibits in Museums.

After the initial survey of resources available at the museums, 
we proceeded to make a call to parents, teachers, psycholo-
gists and artists in the local community close to the Museo 
del Caribe. Using a sampling by network through museum 
visitors’ database, a group of 32 participants was assembled. 
The shared condition was to be in permanent contact with 
children under 6 years.

The sessions’ objective was to explore expectations and 
imaginaries about the ideal characteristics of activities and 
resources for children, as well as participants’ perceptions 
about the museum’s exhibits for children in this age range. 
Once the group was selected and their participation con-
firmed, the session was held, communicating its purpose, 
and developing exercises to create artifacts.

Through analysis of the session, the prototypes (Figure 2.) 
designed by participants and the answers to the proposed 
questions, a draft of guidelines was created to meet the ex-
pectations expressed by the participants at the ideation lab. 
These design guidelines became the foundation for designing 
educational experiences.

Figure 1. Groups participating on the ideation sessions used diverse materi-
als to create prototypes. 
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Design Guidelines:
• Experiencing stories: this refers to the need to explore the 

development of a resource to promote reading processes; 
it becomes an excuse to enhance storytelling, role-play-
ing around folk tales, and narration of everyday and tradi-
tional stories.

• Playfulness: the experience should be attractive to chil-
dren, presented in a way that facilitates exploration, en-
joyment, play, and contact with the arts. Less relevant are 
content and knowledge.

• Production: both parents and educators agree on “craft-
ing” as an essential action. Thus, experience should facili-
tate the production of artifacts and handling of materials 
like paints, clay, paper, wool, among others, to promote 
artistic creativity in children.

• Multisensory: learning from the use of senses is a prior-
ity. Those materials encouraging exploration and using 
the senses: sight, touch, smells, textures, color, lights are 
important to develop at this stage of life.

• Structured Space: this refers to the interest manifested by 
both parents and educators to rely on a physical space at 
the museum, where the educational activities offered to 
children can take place. This includes the building of an 
appropriate infrastructure, adequate to meet the specific 
characteristics of children under 5.

• Short Activities: activities are expected to last a maximum 
of 30 minutes in order to keep children’s attention and 
motivation.

These guidelines identified the need to facilitate experiences 
that demand multisensory exploration. Humans are sensory 
by nature and it is through the senses that learning becomes 
meaningful. So, as explained by Zapata and Ceballos: “Edu-
cation in early childhood cannot be based on mechanical, 
repetitive, meaningless activities that seek only one-way in-
formation transmission (from the adult to the boy-girl) with 
little meaning and motivating. For this reason, the terms 
initial education or early childhood education comes from a 

broader concept, which aims to overcome the limited vision 
of education associated with schooling, and seeks to fill with 
meaning the daily lives of children, contributing to their de-
velopment as human beings and promoting their free expres-
sion and construction of learning“ (2010). 

TEAMWORK: EXPERIENCE CO-CREATION

Once consultations and examinations were carried out, the 
next step was creation. In this phase, graphic and industrial 
design professionals, psychologists and the Museo del Caribe 
education team were invited to participate. The aim at this 
stage was to assemble an interdisciplinary team in order to 
design the experiences. The experience creation model leads 
to working across disciplines, but also to work that obeys 
to different requirements, scenarios and knowledge, with 
groups that rarely interact with each other in discussions 
about the design of educational activities.

Guidelines suggested the creation of experiences over merely 
materials, then, the designers faced the challenge to develop 
these, with a sense of interaction aesthetics, since not only 
the materials, but also their use needed to be carefully craft-
ed. The term “interaction aesthetics” to refer to the qualities 
of a design that lead to the feelings, emotions, and the be-
haviors that result from these more bodily types of interac-
tions. An important element of these types of interactions is 
that they happen over time. This is why when we talk about 
interaction design, and user experience design it is important 
to not forget that interactions and experiences happen over 
time (Eden, 2014).

Once again, the co-creation model was followed. Co-creative 
projects allow cultural institutions to form partnerships that 
are responsive to the needs and interests of their audiences. 
Of course, visitors walk into museums with their own needs 
and interests every day. When staff members are attentive to 
and interested in accommodating these needs, they can de-
sign programs to invite visitors to use the space for their own 

Figure 2. Prototypes were analyzed to define guidelines. This picture shows 
a spatial proposal to an activity, which was supposed to use light on glass 

walls. Participants rated their favorite designs with sticky notes.

Figure 3. Teams focused on different topics and mediation strategies. The 
group of teachers portrayed here, proposed a room full with objects for chil-
dren to play their favorite stories.
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reasons without entering extensive co-creative partnerships 
(Simon, 2010).

With guidelines resulting from the analysis in phase, 4 activi-
ties were proposed and design teams had the task of creat-
ing specific material in order to meet the needs expressed by 
parents and professionals, framed in the educational philos-
ophy of the Museo del Caribe and adding value to the trends 
identified in other museums around the world. By translating 
the guidelines in design and functional prototypes, the next 
step was taking new material to the production stage. The ac-
tivities proposed through the call to the design teams were:

1.  Paint your route: An ephemeral space becomes a field ex-
ploration and creation. This activity required the creation 
of a maze of variable dimensions, which could be assem-
bled inside and outside the museum, allowing children to 
enter and exit painting the walls with Caribbean colors 
and the shapes of their imagination.

2.  Animal Enigma: Caribbean animals are used to ignite a vi-
sual exploration of a colorful mural. This experience takes 
place in a particular space, were light reflected on the 
wall is controlled, and allows different animals to become 
visible. The objective of this experience refers to the visual 
exploration of little children, supported by their parents, 
while animals appear and disappear in a game of light and 
colors.

3.  Melquiades’ Secrets: Directly from the confines of Macon-
do, children receive a visit from Melquiades, a character 
with a backpack loaded with curious and magical items, 
for them to look at, touch, smell and feel. A retrieval of 
the atavist characters of grandfathers and travelers, who 
come together to share with the little ones and their par-
ents stories of adventure in the nearby Caribbean.

4.  Get on Board!: Water, light and color. Three key elements 
underpin an experience in which little children approach 
the tradition of folk stories and legends through a set of 
magic lanterns and shadows cast on the backdrop and the 
theater of river, sea and water stories.

EXPERIENCE DESIGN: GET ON BOARD! CASE 
STUDY.

In response to the call made by Museo del Caribe, students 
and professionals from different disciplines attended to 
design and create educational materials. The Universidad 
Autónoma del Caribe Graphic Design Program, participated 
through the research group Ellipsis on the design of the “Get 
on board!” activity aiming to contribute to appropriation and 
valuing the Colombian Caribbean’s natural and cultural heri-
tage. The research group hosted the project in the Culture 
Society and began to work on the development of document 
reviews, interviews, Museo del Caribe visits and teamwork, 
as well as the developmental stage previous concept design 
for graphic pieces in order to contextualize the project under 
the Caribbean historic heritage.

It is important to implement initiatives for early childhood 
aimed at strengthening their identification with the histori-
cal cultural heritage, which we are part of, are defined by 
and build on a daily basis. From the research group Ellipsis, 
identity was understood using the theoretical contributions 
of Jamaican thinker Stuart Hall, which defines culture beyond 
the functional concepts that conceive it as a set of practices, 
behaviors, institutions or social processes, to come to place 
it in the context of meanings and communication. It is estab-
lished as well that a learning environment needs the design of 
cultural artifacts. Among these we find: the symbolic frame 
or context, discursive genre and language use, educational 
resources, materials and timeframe in which activities are 
carried out (Zamora, 2000).

The countries’ flora and fauna offer an exuberant text, pro-
voking great pleasure (Zamora), along this line of thought, an 
educational experience in which children could get on board 
at the Caribbean was designed, through stories set around 
the most important rivers in the Colombian Caribbean: Cay-
man Man (Magdalena River), The Hurtado mermaid (Guata-
purí River), The golden fish (Cauca River) The Tofeme Corco-
vado (Rio San Jorge) and Zenú Domicó (Sinu River) all these 
known through folk stories. This theme was chosen in order 
to encourage children's Caribbean identity through oral tra-
ditions. As declared by Hall (1996), identities are narratively 
constructed from, first, the stories told by people about who 
they are and where they come from, based on their historical 
experience and, on the other hand, the practical use of these 
stories to build the future.

Moreover, reading is a natural process in the development of 
human intellectual skills. However, educators must change 
some mindsets that make them establish the text formed 
by conventional graphic symbols (letters) as the only one, 
unaware that the human being, from his early life, is able to 
interpret signs and different message codes: auditory, body 
color, movement, light and shadow (Zamora).

One of the challenges faced when designing the education-
al material, was the search for new ways to sensitize target 
audiences, because the purpose was to develop funny mi-

Figure 4. Logo designed for the experience Get on Board! Reflecting the pur-
pose to jump into the activities and river stories on the Caribbean.
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cro worlds, making learning dynamic by focusing on a type 
of design which allowed users to exceed the role of passive 
consumers, as affirmed by Bejarano (1997) "We are part of 
a culture within which we easily become visual imagery, but 
not mental devourers.” Hence, the interest to offer an experi-
ence for thinking, imagining and sensing. “To favor intelligent 
development means helping to understand the surrounding 
reality, offer possibilities of play, allow touching, act, test, 
experiment ... " (Zamora).

The target audience for this experience was children between 
0 and 6 years old, characterized for using their senses as 
channels to understand reality and the world around them. 
The texts’ pluriperception is rich in the first years, then of-
fering a stimuli enriched medium will be fundamental to de-
velop reading skills (perception, interpretation, reflection 
and response) framed in the world of emotional and symbolic 
abundance of the early years (Zamora). Thenceforth “Get on 
board!” became a multisensory experience, which proposes 
a strategy for image based reading, where light, shape and 
color become the stars. The experience was designed to give 
rise to different sensations in the children through dynamic of 
exploration and creation, implying creativity, imagination and 
discovery motivating children to think and collectively create 
stories. This, in turn, stimulates reading capabilities. Infants 
younger than four months, only perceive images as shadows, 
they see in black and white, and from this moment on they 
develop their macula and visual cortex definition. This con-
tinues to develop until they are seven years old (Zamora).

In this experience, children have fun recreating a story with 
the help of light pipes (flashlights) and lenses projecting 
lights and shadows on a wall, which becomes a canvas where 
these are cast. Get on Board! Uses light as a design element. 
It has been proven that the appropriate use of light can lead 
to a more pleasurable experience (Arefian Atelier, 2011). Every 
child has access to a tube with a set of interchangeable lenses 
that can project the icons from the stories created for “Get 
on board!” These icons are chosen as the story evolves. Each 
lantern has the following dimensions: body height body and 
lid: 22.8 cm; flashlight body: 21.4 cm, lens height: 7.7 cm. And 
every black and white silhouette lens has a diameter: 7 cm.

The production of lanterns and lenses followed requirements 
for resistance, safety and usability for kids. This means they 
were produced using a durable material, which is washable 
and resistant to water, humidity, smashing and manipulation 
by children. The materials used include carton and acrylic, 
which are non-toxic. The final artifact avoids sharp, abrasive 
or puncture wounds and the size of the lens is big enough to 
ensure that no airways are obstructed by foreign bodies. No 
electric charge is required when in use, except a low voltage 
batteries adaptor, which is not in direct contact with the sur-
face. Finally, it is a proper ergonomic flashlight, well matched 
to the psychomotor stage for small children, in terms of being 
maneuverable and lightweight.

Human communication started with images, progressed to 
pictographs, went to phonetic units and finally to the alpha-
bet.  According to Costa (2003), signs and symbols have the 
ability to evoke absent things, which are not present in the 
message –but implicitly meant. The icons are conventional 
figurative representations, which use familiar images easily 
recognizable. They were widely used in times when people 
"could not read or write". Young children read icons from an 
early age (Zamora).  The phenomenon (Figure/Ground) cap-
tures the idea that in perceiving a visual field, some objects 
take a prominent role (the figures) while others recede into 
the background (the ground). The visual field is thus divided 
into these two basic parts (Soesgaard, 2014).

“Get on board!” encourages children to read signs of the Co-
lombian Caribbean region. Icons representing different char-
acters from the stories are printed on the lenses (for example, 
the Hurtado mermaid, Cayman Man, etc.) as well as the fau-
na, flora and objects mentioned in folk stories, and with them 
the legends proposed by the interpreter are represented.

It is for this reason that the strategy to approach the target 
audience was through image reading, since in early child-
hood, children are just beginning to learn written language. 
Reading competencies are stimulated, not just by typograph-
ic acknowledgment, but as mentioned by Bello and Holz-
warth (2008), though different literature related activities, 
for example, when teachers show images, tell stories, ask-
ing children to recreate them through images or encouraging 
them to create their own by questioning the pictures.

DISCUSSION AND CONCLUSIONS

Using an iterative and co-creative design process allows ex-
hibits to be refined and readjusted. Defining clear goals and 
objectives, which are connected with curricula and other 
relevant schemes enables ideas and content to be evaluated 
and adjustments to be implemented (CAVE, 2010).   

Through the proposed methodology, it was possible to ob-
tain relevant information about expectations and perceptions 
of parents and teachers of children under 6 years, which al-
lowed designers and educators to use adequate strategies to 
address the audience’s needs. Similarly, conducting surveys Figure 5. Light-pipe prototype with some of the first set icons ready to be 

tried and projected.
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on the practices of other museums for the same audience, 
informed the team about the opportunities and challenges 
existent in the field.

As a result, a methodology was structured, aiming to inte-
grate the participation of experts and non-expert stakehold-
ers, in the design process of educational resources for early 
childhood, democratizing the project participation through 
co-creation process, enriching it with new perspectives from 
different disciplines, linking content and mediation strate-
gies to context needs and characteristics. 

The resulting experience from “Get on board!” will help to 
ignite reading competencies in children under 6, through ex-
perimentation with light, color, shadow and storytelling, in a 
space of fun multisensory stimuli. It is clear that educational 
opportunities promoting verbal and non-verbal communica-
tion skills cannot be delayed until the beginning of school-
ing. Linguistic capabilities, when properly stimulated in early 
childhood, favor more skills to be developed in the future 
stages. Intelligent reading processes promote world building 
and reconstruction through play, interaction and human soul 
gratification.

One of the most important findings for the team, was under-
standing that for this specific audience, content was irrele-
vant, otherwise it resulted much more important to prioritize 
the multi sensorial dimension experience according to per-
ceptive conditions for young children. This finding provided 
working guidelines to designers. We suggest to incorporate 
different sources to survey user needs in activities design 
projects, in order to keep obtaining this kind of insight, which 
may already be available in literature, but sometimes keeps 
being ignored by design teams, in their attempt to produce 
sophisticated experiences. We suggest the replication of this 
exercise in order to consolidate and adjust the methodology 
and study additional practices to stimulate interaction of dif-
ferent stakeholders to facilitate future design processes, re-
sponding to the challenges presented by users’ expectations 
and contextual needs reinforcing identity processes in order 
to achieve meaningful learning in cultural topics.
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ABSTRACT

As part of local availability of materials and processes research, this paper presents experi-
mentation with methods to teach designers about materials. State of the art tools, technical 
and graphic literature and workshops are combined to place designers in an environment, 
which facilitates direct physical contact with materials. This allows students to understand the 
technical, mechanical and physical properties of materials, while easily comprehending their 
aesthetic and sensory attributes, and behaviour. In most cases, such experimentation leads to 
unconventional and ground-breaking solutions, which are different to what the industry com-
monly produces. Close interaction with materials and their in-depth understanding opens new 
directions, which inspire designers to create new product languages.

KEYWORDS: Design methodologies; project based research; experimentation; materials  
and design.

INTRODUCTION

Material Science, as broad as it is, can evolve only when the 
right material applications are set. For designers, most of the 
challenge lies in articulating the right material with the right 
form for desired use. This is usually achieved by understand-
ing material properties, applied processes and typical appli-
cations. However, what happens when designers enter a more 
complex phase of interacting with materials, discovering un-
seen properties, crossing processes and discovering new ap-
plications, which then become an alternative design process? 
In the Department of Design at Universidad de los Andes, this 
question is used as a starting point for a materials lab and 
teaching resources research. During the research, we have en-
countered several obstacles, pursued some alternatives and 
derived some conclusions that have led the team to create a 
pilot course under the title Design, Materials and Processes. 
Over a year, this course has shown enormous creative poten-
tial for product development in the near future. Designers 
have combined state of the art literature & software, gained 
access to a broad worldwide source of material libraries, in-
teracted with materials that are disconnected with associ-
ated processes and experimented with them to discover new 
languages for product design. In addition, the key factor has 
been material accessibility. Inaccessibility to material in terms 
of touch, feel, breakage, form or experimentation hinders a 

designer’s ability to innovate. Special attention is paid to local 
availability of materials.

Today, material libraries are considered key for designers, ar-
chitects and engineers to develop projects. This enormously 
advanced field makes it easy to encounter several resources of 
material libraries, online as well as in the form of software  [1]. 
Although in several cases they give specific information about 
a material, it is not sufficient for design purposes.  

In the book Materials and Design (Ashby & Johnson 2002), 
this issue is dealt with, indicating that the mechanical and 
physical properties of a material are not the only things de-
signers consider when it comes to its use for a particular pur-
pose. It is important to explore other properties based more 
on perception and personality of materials. Attributes such 
as Classic, Plain, Extravagant, Honest, Mature, Futuristic or 
Serious among others are central to understanding a mate-
rial for an ideal application [2]. Manzini (1989), one of the first 
authors to explore this subject stated in his book La Materia 
dell´Invenzione that a daily experience of objects around us is 
what determines certain qualities of materials. Stereotypes of 
common products are evoked through the materials used for 
their creation (stone walls, wood furniture, steel swords). The 
name of the material disappears and its personality becomes 
the fact, which we as humans recognize, giving the material 
cultural weight and dimension [3].
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As designers, we must pay attention to both sides of the coin. 
Neither of them, when seen separately is sufficient to succeed 
in our goal of developing products that fulfil customer expec-
tations and develop experiences around it.

In their book Materiology, Daniel Kula & Elodie Ternaux (2009) 
posted another feature that the research team has found in-
teresting in the way materials are shown to designers. As the 
authors state, the intention of the book is to contribute to 
the dialogue between the creative and scientific fields for the 
good of the product [4]. In order to achieve this goal, we be-
lieve that the way materials are shown in the book is an inter-
esting and rather novel idea. Materials are presented in their 
most honest and comprehensible form; either how they occur 
in nature or after they are processed prior to application. That 
may sound irrelevant, but we have encountered that most 
material data sheets have typical applications of materials 
indicated in them. This may limit designers to explore other 
uses or possibilities. As explained later on, this is a key fea-
ture in the developed methodology to teach students about 
materials. Not because common applications are wrong or 
inadequate (decades of effort and research from all over the 
world has gone into the conception of those applications), 
but certainly because the future designer has to understand 
materials based on their attributes and not their applications 
to innovate.

Budinski (2001) affirms that one of the first things that design-
ers ask initially while considering the use of a specific mate-
rial is whether the material is at hand [5]. Karana, Hekkert & 
Kandachar (2007) conducted a research in this field asking 
designers from In-house manufacturing companies and con-
sultancy design studios, what sources for material selections 
are commonly used. As a conclusion, in several cases, de-
signers create depending on what is available or can be found 
locally [6].

MFID Materiales como fuente de inspiración para el Diseño 
(Materials as a source to inspire design) is the name given to 
the research which advocates a methodology that encourages 

students to interact with materials in a local context with top 
tools available. The methodology presented in this paper con-
tains the tools to teach designers to achieve material compre-
hension to create a material proposal. This material proposal, 
if met with the desired standards, will be granted a place in 
a physical material library intended to maintain a source to 
inspire designers and encourage other institutions to network 
around new materials and possible applications based on ex-
perimentation.

METHOD

To encourage designers to learn about materials, the method-
ology developed in research and applied in the course includ-
ed three main areas (Fig. 1) Processes, Materials and Design. 

Processes Chapter
As mentioned before, processes are being taught separately 
as a unique area. Students learn about the four main families 
and their subsets that may give birth to a product: Forming, 
Cutting, Joining and Finishing. The book Manufacturing Pro-
cesses for Design Professionals [7] is a key tool for this chap-
ter. The book layout clearly presents the process involved 
with good graphics and relevant information about tooling 
and manufacturing costs. In addition, the author describes 
two elements of the layout that are fundamental to designers: 
Design opportunities & Design considerations. They are cues 
to keep in mind while understanding the processes; a strong 
element that designers may consider useful when interacting 
with a process. The second trigger of the learning process be-
gins with the interaction of CES [8]; a remarkable tool used 
mainly in engineering that designers are unfamiliar with (Ka-
rana, Hekkert & Kandachar, 2007). It gives students a way to 
compare processes based on characteristics. The charts cre-
ated with the software enlighten students with the novelty of 
what is presented. 

Fig. 1. Design, Materials and Processes Course Layout.
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Together with the CES process training phase comes an exer-
cise called What’s in your world? that aims to encourage stu-
dents to look around and understand what their surroundings 
are made up of, based on what they have learned (Fig 2). On 
concluding the first third of the course and assuming that in 
many cases depending on the manufacturing processes in-
volved, designers get little or no access to the manipulation 
stage of the process. In our research, we included a chef who 
had the specific task of reproducing almost all the industry 
processes used, with food in the kitchen as a factory. Although 
the full description of the workshop will not be explained in 
this paper, it is important to highlight that during that phase 
called The basis of the processes (Fig. 3), students understand 
how to physically transform matter into a project.

Materials Chapter
Entering into the second phase of the course where materials 
are the main focus, literature is switched based on the particu-
lars and specifications of the matter. The course proceeds with 
a series of lectures based on the book Materiology [4] that, 

as mentioned in the previous section, presents all the mate-
rial families and subsets disconnected from an application. 
Alongside the lectures, key speakers are invited to talk about 
material properties. Engineers address mechanical, physical, 
chemical, thermal and optical properties, while designers talk 
about aesthetics and personality [2]. With technical and as 
described by Karana, Hekkert & Kandachar (2007) & (2010) 
Intangible characteristics of Materials or ICM [6], [9] in mind, 
students enter into a second CES interaction and a second ex-
ercise of What’s in our world? focusing on observation of ma-
terials instead of processes.

For this phase, several products are examined trough CES 
technical charts and common design tools [10] [11], which aim 
to show ICM attributes.

Design Chapter

For the final stage of the course, contact with materials and 
experimentation are key elements. For instance, if a designer 
is not capable of feeling, understanding and interacting with a 

Fig. 2. What’s on your world? Phase Chart.

 http://de2014.uniandes.edu.co  |   October, 2014. ISBN 978-958-774-070-7.  pp. 408-417



411EXPERIMENTING WITH MATERIALS - A SOURCE FOR DESIGNER TO... | C. Ayala

M
ET

H
O

D
O

LO
G

IC
AL

 IS
SU

ES
 

O
F 

D
ES

IG
N

 A
N

D
 E

M
O

TI
O

N

material, no innovation through product can occur. The avail-
ability of materials in a local context is a key element for that 
interaction to take place. Although we encourage students 
to feel familiar with state of the art online resources such as 
Material Connexion [12], Materió [13] or Transmaterial [14], we 
have stated in the research that they don’t provide all the re-
quired information a designer needs (at least if the designer 
has no access to their physical libraries). For this reason, stu-
dents are encouraged to understand and put into practice all 
that they have learned about materials by experimenting with 
them. In order to contribute to a local material library being 
created at Universidad de los Andes as a pilot, this research is 
currently taking place.

Energy and Eco audits: Nowadays, product life cycles are im-
portant to guarantee efficiency and sustainability. An empha-
sis on the correct use of energy, embodied energy [15] and how 
this affects product development is gauged by the use of Eco 

audit tool form CES. Although no specific product design proj-
ect is scrutinised, it is crucial, when it comes to understanding 
materials, to deal with this particular subject.

MFID phase.
The experimentation phase starts with a selection based ei-
ther on the designer’s personal desire for a particular mate-
rial or on its availability in the local market. It is important 
to underline that local availability of materials is maybe the 
most important factor considering that people interact with 
thousands of materials on a daily basis. These materials have 
splendid characteristics, which are taken for granted most of 
the time. One of the roles of a designer is to observe those 
materials and their interaction with people and translate 
them into a product language suitable for society and the en-
vironment [16]. 

Fig. 3. The basis of the processes Phase Chart.



412 DESIGN & EMOTION 2014  |  SOCIAL INNOVATION  |  COLOMBIA

Once the students select the material or a series of mate-
rials, they start researching possible processes involved in 
the experimentation to create new languages of product de-
sign. It is important to underline that the students have the 
liberty to decide whether they want to replicate an indus-
try process to give shape to a particular product (this hap-
pens when students have a particular interest to replicate a 
product they like in order to understand capabilities of the 
material for further designs), or to cross processes in order 
to explore new combinations of material-process to explore 
new languages. 

Once the path is chosen, the protocols for experimentation 
are set. Students must be sure that the experiment is feasible, 
that there is no potential risk for the student or for the loca-
tion where the experiment is conducted. Engineers, scientists 
and technicians are deeply involved in this phase in order to 
guarantee no harm comes to anyone (Fig 4).  

Also important in terms of success in experimentation with 
materials is the use of charts as guidelines. This is why CES 

and literature [2] [3] [4] [7] come handy when developing the 
basic charts that will determine properties to consider either 
for materials or the processes involved.

Mood boards have been proven to be key visual and graphic 
support elements for designers, to elaborate the intention of a 
particular project [11]. At this moment, students are asked to 
develop boards that will express—in terms of ICM—what the 
material is going to suggest. This may be the target vision that 
will lead the experiment to pursue an intended goal. Without 
mood boards, the experiment will remain a mere interaction 
with a material and won’t establish a dialogue between de-
signer and material. Mood boards should be seen as a tool for 
transformation. They are not static. If the experiment with a 
material is starting to suggest attributes or behaviours, those 
may be included on the board later on.

With protocols, materials & processes charts and mood boards 
at hand, students begin with an experimentation process that 
will lead to the creation of a piece that can compete to be in-
cluded in the local material library.

Fig. 4. Experimentation Protocols.

 http://de2014.uniandes.edu.co  |   October, 2014. ISBN 978-958-774-070-7.  pp. 408-417
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No experiment will be considered valid if a clear guide is not 
included. A format is provide to guarantee that the interaction 
with a material is fully replicable by others and to avoid what 
can be called a stroke of good luck. Crucial data like a map of 
the city where students can highlight the source of material 
(this will led to generation a big picture view of local availabil-
ity of materials), a step by step photo instructions, quantity of 
material used, format available, dimensions, other materials 
required and tools involved complete the chart.

RESULTS

The delivery of the new experiment with a material begins with 
the process chart (Fig. 5). 

D- Location of the material: Highlights on a city map where 
the material was found. Several entries are permitted 
because the student may have previously undertaken re-
search to compare prices and technical sheets (if any). 

B-  Materials required: Description of materials utilized to 
complete the experimentation. In some cases some ma-
terials, chemical components, or layering is required and 
this is described.

C-  Tools: List of the tools, machinery and supports used to 
complete the task. It has happened that students get ac-
cess to a particular industry to fulfil their goal, so respec-
tive credits are mentioned.

D- Photo Recipe: A step-by-step photo record of the experi-
mentation to illustrate the process with a short descrip-
tion of each step. 

E-  Description: Short description of the experiment and  
intention.

F-  Footnotes: Additional information needed to complete 
the experiment.

G-  Key Shot: Advertising style photography of the material 
created with basic principles of composition and set up.

Fig. 5. MFID Experimentation Process Chart.
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Fig. 7. MFID Key Shot. Student: Mariana Chacón

Fig. 6. MFID Experimentation Process Chart. Student: Mariana Chacón

H-  Credits: Information for the material library catalogue: 
author, and institutional data. 

3.1. Example 1: An experiment involving polyamide with two 
types of temperature & thermoforming process. (Fig. 6-7).

3.2. Example 2: An experiment deforming PMMA using focal-
ized temperature (Fig. 8-9).

 Students are invited to present their final result in an ex-
hibition open to the public where the whole process that 
led to the obtention of the new material is presented. 
Poster size pictures of the material accompanied by a 
sort of book that includes the new material and the in-
structions to obtain it (Fig 10). There will be no success 
without prevoius observation and understanding of ma-
terials and processes. 

 http://de2014.uniandes.edu.co  |   October, 2014. ISBN 978-958-774-070-7.  pp. 408-417
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Fig. 9. MFID Experimentation Sheet. Student: Maira Leguizamo

Fig. 8. MFID Experimentation Process Chart. Student: Maira Leguizamo

Fig. 10. MFID Experimentation Book ready for the material library.
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DISCUSSION

The iterative process of interacting with a material in a work-
shop or a lab proves that designers are capable of extracting 
new data from a material even if it is one of the most common-
ly used in the market. The experiment results in new perspec-
tives of materials and inspires further applications. 

Designers have the capability to reinterpret a material’s lan-
guage if the right pathway is set. There is no unique method-
ology or an exclusive pathway to reach that goal but the sum 
of different theories, research and tools is fundamental. The 
future of materials lies in how people interact with them, how 
those materials are perceived by a society and how they can 
transform and evolve at the same speed that humans do.

The course exhibitions have lead to unexpected situations 
where for instance, engineering, art and architechture stu-
dents are willing to take the course. It is remarkable to see 
how students from other departments get involved and ex-
cited to work with this methodology to unlock their creative 
pathways, thanks to materials.

One common reaction that ocurrs when people are invited to 
the exhibition is surprise accompanied with the expression 
suggesting that they didn`t know that a particular material 
could look a particular way or behave otherwise.

Although this isn’t new in the field of design because one can 
see material experimetnations and new product languages ev-
ery year at fairs like Salone del Mobile in Milan [17], London 
Design Festival [18] or La maison de objet in Paris [19], it is 
important to imprint this art of methodologies on future de-
signers, engineers, architects and artists. New technologies 
are evolving; for instance, FabLabs & 3d Printing are on the way 
to displace classic manufacturing processes and people are 
getting more access to industry, opening gates to customiza-
tion and product experience [20]. If designers are aware of the 
potential they have in hand while interacting and experiment-
ing with materials, a new industry will emerge sooner than we 
expected with more sustainability and efficiency in the process 
of transformation and creation of products of any kind.

Special attention to intellectual property also needs to be giv-
en. We are aware in the research that open sources and social 
networks are the way to a near future where sharing is more 
constructive than hiding knowledge about material, especially 
in the field of design. It is important to underline and develop a 
correct line of action whereby creators of the material receive 
due recognition and protection of their work with the right bal-
ance of sharing and collaboration with the industry. We are 
still working to complete this task.

CONCLUSIONS

Physical interaction is a desirable and necessary condition 
to accompany the design process to lead to innovation. Al-
though this is a methodology developed for the early stag-
es of design studies, it is important to apply it further for  

professional development. If a designer with a clear path-
way to experiment with materials gets the chance to enter 
a particular industry, he will be able to make substantial 
changes to its structure and goals. With the spread of that 
methodology, new product languages will hit the market in 
a sustainable long term fashion sooner than expected, in a 
world dominated by standardization and global boredom, 
where the same shapes and discourses are found in differ-
ent typologies of products but at varying scales. The correct 
balance between the technical and perceived properties of a 
material will lead to new material interpretations and inspire 
more emotional and desirable applications.
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ABSTRACT

The following research seeks to understand how disciplines such as Systemic Design can be 
applied to human relations in order to establish the concepts of a new social phenomenon. Its 
purpose is to activate a new interdisciplinary culture, to create a network of knowledge, to out-
line a dialogue between the diverse disciplines that depend on each other to provide more sus-
tainable solutions to the world’s complex issues. This ongoing research seeks to analyze how 
the study of human dimensions from different areas can be used to design strategies that can 
socially innovate. The research itself represents a backup study to the development and design 
of integrated and systemic experiences. By merging design with psychological branches such 
as Logotherapy, we will provide an example of possible applications of the theory. 

KEYWORDS: Systemic Design, Logotherapy, Sustainability, and Anthrop-o-systems.  

INTRODUCTION

Designers continue to approach an object, a space or even 
a service, in an attempt to solve specific problems. What if a 
more integrated praxis of design and emotion is missing? Can 
the current design practices be integrated into other fields 
of action?  Nowadays, society’s most complex issues related 
to education, fair trade, sanitation, pollution, human rights, 
climate change and others, continue to grow (especially in 
developing countries). Design processes can constitute an in-
tegrative experience that leads to the resolution of such con-
flicts and the improvement of human conditions. Therefore, it 
becomes vital to understand where design is leading to and 
how it can serve to provoke real change.

 

SYSTEMIC DESIGN

The Politecnico di Torino (Italy) has recently proved that Sys-
temic Design shows a new perspective towards more sustain-
able solutions. Sustainability is understood in this paper as 
the by-product of diverse strategies (social, economic, com-
mercial, political, and others) that project the elements of a 
system in such a way that it becomes self-sufficient, with a 

tendency to zero emissions. From that perspective, design 
practitioners have witnessed a drastic change in the role that 
design can now play in society. Italian designer and professor, 
Luigi Bistagnino projects sustainability from a productive, ter-
ritorial and cultural viewpoint. He specifically describes this 
branch of design as follows:

“Systemic Design projects the relations between the components 
that generate a system (…) gives value to the identity and local 
resources producing development and welfare both for indivi-
duals and collectivities. The relationships between each compo-
nent are generated through interaction to create balance and the 
result is the quality of the created system.” (Bistagnino, 2009)

Concepts such as identity and human behavior become es-
sential in the analysis of the components that generate a sys-
tem. Granting value to human beings and placing them at the 
center of the projects, not as the main and most important 
actor, but as one that is able to integrate the resources, cul-
tural aspects and other elements of its environment, in order 
to connect and recover what is now being wasted.

Systemic Design has been suggested as a term for this emerg-
ing movement in design, also known as Systems Oriented De-
sign or Whole Systems Design. Academies such as the Oslo 
School of Architecture and Design (Oslo, Norway) have been 
setting up periodic events and workshops involving students 
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and teachers in the discussion of new strategies and tools re-
garding this topic. One of the most recent conclusions of these 
meetings was:

“What binds systems related theories and practices together 
with design approaches may be the desire to reintroduce sys-
tems approaches with design toward a more effective integrated 
praxis (…). This implies the reshaping and design of systems ap-
proaches and the related practices so that they are better in-
tegrated into design processes.” (Oslo School of Architecture & 
Design, 2013)

The transition from a linear thinking process to a systemic one 
has already been made not only by designers but by other pro-
fessionals as well. Even though one of the fathers of system’s 
theory is Ludwin von Bertalanfy, throughout history, charac-
ters involved in the study of human evolution have applied a 
more integral approach in their areas of study. Such is the case 
of Urie Bronfenbrenner in psychology and Ezio Manzini in the 

fields of design and social innovation. Many other important 
authors have applied systemic thinking in the creation of com-
mercial and economical strategies such as Gunter Pauli (seen 
in his theory on the Blue Economy), and in philosophical, eco-
logical and spiritual fields such as Ken Wilber (which we will 
look at later on). 

URIE BRONFENBRENNER AND THE 
ECOLOGICAL SYSTEMS THEORY

This American psychologist was known for developing the 
Ecological Systems Theory. Bronfenbrenner’s theory was 
ecological for he added biological influences to his studies. 
He approached human development as a life-spent system 
from childhood to adulthood. The theory states that devel-
opment reflects the influence of mini environmental systems. 
(Olson, 2007). 

Figure 1. Systemic Design (Bistagnino, 2009) 

Figure 2. Interpretation of Eric Bronfenbrenner's Ecological Systems Theory. There are five enviromental systems: 1) Micro-
systems, 2) Mesosystems, 3) Exosystems, 4) Macrosystems and 5) Cronosystems. These systems are embedded into each 
other and get bigger as they branch out. They help to emphasize how important environmental factors are (Olson, 2007).
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The Ecological System theory shows that it is important to 
understand the life styles of individuals and their develop-
ment because it helps to explain human interaction and how 
people's lives and events are influenced by their surroundings. 
Bronfenbrenner’s theory was applied in the area of education 
and in the analysis of childhood development, opening the 
path to new ways of connecting systemic thinking to the un-
derstanding of human behaviors. 

FROM ECOLOGICAL VIEWPOINTS 
TO PRODUCTIVE PROCESSES

Furthermore, in business management, productive processes 
and within the industrial field, systemic approaches have been 
applied to design new methodologies. The Product-service 
system (PSS), also known as a function-oriented business 
model, is a model that aims to provide sustainable consump-
tion and production.  A Product-Service System is created 
when a stakeholder (firm, enterprise, etc.) offers a mix of both 
products and services, in contrast to the traditional focus on 
products (Cooka, 2006).

Social sciences, business, design and technology gave birth to 
what is now known as Service Design. From these areas, sev-
eral tools were taken to contribute to Industrial Design, which 
has seen the development and establishment of several meth-
ods and techniques over the years. This period has witnessed 
the birth of new tools (specific to the Service Design practice) 
that are able to reach a higher level of complexity and to com-
municate the immaterial aspects of a project such as time and 
experience (Tassi, 2009). The similarity between systems ap-
proach and Service Design lies within the actors’ involvement 
in service creation, development and delivery, in terms of their 
roles and resources. Describing a system means identifying 
the main figures involved, becoming more deeply acquainted 
with the actors’ features and the existing relations between 
them. It specifies their activities and aims to take part in the 
service process (Tassi, 2009). Therefore, the two approaches 
do not compete against each other; instead, they are meant to 
co-develop new creative structures especially to project social 
innovation programs.

EZIO MANZINI AND DESIS

The collaboration between systems approach and Service 
Design can be seen in DESIS (Design for Social Innovation 
towards Sustainability). This is a network of design labs and 
design-oriented organizations, actively involved in promoting 
and supporting sustainable change. Ezio Manzini, one of Italy’s 
greatest social innovators and president of the DESIS network, 
established what could be the building blocks of a new way 
of doing design (and to conceive human relations). He invites 
designers to change their focus of observation in order to be-
come interpreters of human phenomena. According to Man-
zini, users should not be seen as bearers of necessities but 
as bearers of capacities: designers are in charge of observing 

society when and where new organizations that construct new 
ways of being or doing are born. These moments are the result 
of a creative moment that transforms into a valuable entrepre-
neurship initiative (Manzini, 2010).

FIRST APPROACH TO SUSTAINABLE 
ANTHROP-O-SYSTEMS

Bronfenbrenner’s Ecological Systems theory and projects such 
as DESIS, clearly demonstrate that applying systemic theory to 
social, productive, economic, commercial and environmental 
processes can promote the creation of innovative solutions. 
Brand new ideas are waiting to be explored and now designers 
have a chance to project their creativity integrally. 

So, what about those designers concerned with the develop-
ment of new social practices that can lead to measurable im-
pacts on communities? Manzini proves that if human relations 
could be interpreted not only as common and usual behav-
iors, but also as flows of information, transmission of messag-
es, signals and more, designers could be approaching a new 
area of intervention in social innovation. Human systems or 
Anthrop-o-systems (as they will be referred to in the present 
paper) are made up of a series of elements that not only refer 
to an existing being, but also to a series of inputs and out-
puts that are constantly coming in and out of every individual. 
Such is the case of a community in which a group of individu-
als exchanges inputs and outputs. Nonetheless, a community 
is placed in a certain locality: a city, a country, a continent 
and so on. Truth is, there is more to the matter than meets 
the eye: philosopher Ken Wilber has studied the complexity 
of a part and a whole. One of Wilber’s key concepts is to study 
and categorize items in terms of their nature as holons, a term 
derived from the writings of Arthur Koestler. He noticed that 
every entity and concept shares a dual role: both being auton-
omous, self-sufficient units (whole entity) unto themself, and 
also a part of one (or more) other wholes (Koestler, 1967). An 
example of this is the way in which a cell in an organism is both 
a whole as a cell and at the same time a part of another whole, 
which is the organism. Everything from qualrks, to matter, to 
energu, to ideas can be percieved in this way. 

SYSTEMIC DESIGN AND ANTHROP-O-SYSTEMS

When analyzing the main tenants and the philosophy of Sys-
temic Design from the perspective of Prof. Bistagnino (Politec-
nico di Torino), certain similarities regarding the subject of 
sustainable Anthrop-o-systems became evident. Each one of 
the following principles has an application in human relations 
as well. There are five main principles to design according to 
this systemic approach. Next to each one of them, a parallel 
with Anthrop-o-systems will be made.  

1) A system’s outputs and/or wastes have to be trans-
formed into inputs and/or resources of another system. 
(Bistagnino, 2009) 
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This means that in order to develop sustainably, everything 
that comes in and out of a human being needs to be trans-
formed into what comes in or out of another human being. 
Individuals need to be more aware of the fact that everything 
is entirely recyclable: not only their waste but also their ex-
periences, their words and everything involved in their daily 
activities. From the material to the immaterial (from an object 
to an emotion).

2) A system has to be generated from inner and outer rela-
tionships that contribute to the system. (Bistagnino, 2009) 

An Anthrop-o-system needs to be generated from the inner re-
lationships of the individual as well as the outer relationships 
that surround him/her. The relationship between individuals 
and society should work in the same way, for individuals and 
societies are both holons within a bigger holon.

3) A system needs to be self-generated, meaning that it has 
to sustain from its automatic self-production, defining its 
own action and coevolving as a unit. (Bistagnino, 2009) 

When coevolving as an automatic self-produced unit, an An-
throp-o-system is able to transform and impact its own commu-
nity when relating collectively with other Anthrop-o-systems. 
This means that design practitioners have the challenging task 
of scaling-up human resources and all that this implies.

4) Acting locally: The local environment is fundamental be-
cause there has to be a valorization of human, material and 
cultural local resources that work to solve social, cultural 
and ethical problems (Bistagnino, 2009).

An Anthrop-o-system needs to take advantage of the clos-
est resources at hand, meaning that it will not only rescue 
the identity and authenticity of what is local, but it will also 
generate a cultural statement through its interaction with the 
context. There is a need to focus on local specificities when 
working with Anthrop-o-systems rescuing not only fundamen-
tal aspects such as language, but also local expressions, folk-
lore, cultural assets and more.

5) Human beings have to be at the center of the project, co-
evolving with other fluxes and connected with the system 
and local environment in a social, cultural and ethical man-
ner. (Bistagnino, 2009) 

Once again, it becomes evident that humans need to be 
placed at the center of the project itself. This means that hu-
man activity  (including its material and immaterial processes) 
needs to be analyzed, decomposed and represented in fluxes 
that show interconnectedness and interdependence between 
each particular element. 

What would an Anthrop-o-system look like according to these 
principles and applying systemic theories? In order to repre-
sent one of these systems, Human Needs and Human-scale 
Development established by Manfred Max-Neef were taken 
into account. They were chosen for this analysis because they 
are few, finite and classifiable as well as constant through 
all human cultures and across historical time periods. What 
changes over time and between cultures, are the strategies by 
which these needs are satisfied (Max-Neef, 1989).

Figure 3. Anthrop-o-system. The diagram was developed according to Max- Neef and his classification of the funda-
mental human needs: subsistence, protection , affection, understanding,  participation, leisure, creation, identity and 
freedom. Needs are also defined  according to the existential categories of being, having, doing and interacting. Every 
human activity is influenced by these dimensions.
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An Anthrop-o-system could become a more widely-used tool 
if design practitioners interpret it not only as an element of 
any system but also as a holon (applying Wilber’s concept): a 
whole system part of another system, in particular, if they are 
creating experiences that relate to social and emotional fac-
tors. The following diagram explains how Systemic Design was 
used for the planning of an After School Program. It was part 
of a tendering process in a project for public schools in Bogota 
(Colombia) that has not yet been approved. 

The inner relations of this specific Anthrop-o-system are not 
only regulated within each individual, but the interaction be-
tween different stakeholders begins and starts to create a net-
work of collaborative education. This means that the outputs 
of a stakeholder could become the input of another actor; the 
community in which the program is implemented becomes a 
local provider of resources as well as the receptor of those 
inputs. Even though the project has not been executed, the 
Systemic Design approach has contributed to create unique 
methodologies that can trigger a positive change and evolu-
tion of the education paradigm in Colombia. 

The graphic representation of this project is similar to that 
which is used as a tool in Service Design: a blueprint. The 
service blueprint is a technique used for service innovation. 
Lynn Shostack, a bank executive, first described this tech-
nique in a 1984 Harvard Business Review. The blueprint shows 
processes within a company, divided into different compo-
nents, which are separated by lines. The traditional blueprints 
(as used in disciplines like product design, architecture and  

Figure 4. Application of Systemic Design in the planning of an after-schoool program for public schools of Bogotá (Colombia).

engineering) are instruments for building, standardizing, com-
municating, planning and sharing a project (Shostack, 1984). 
While analyzing how blueprints are used in Service Design, it 
becomes obvious that they give only a partial representation 
of how a service works: they provide a detailed visualization of 
the actions and processes, without looking at the motivational 
and emotional sides (Tassi, 2009). 

INTERVENTION OF LOGOTHERAPY 
IN ANTHROP-O-SYSTEMS

In order to apply systemic theories in human matters, it be-
comes necessary to link this with other anthropological, so-
ciological and especially psychological studies that have 
been performed. Logotherapy or Existential Analysis (LTEA), 
established by psychiatrist and neurologist Viktor Emil Frankl 
(1905-1997) in the 1930s, is an internationally acknowledged 
meaning-centered approach to psychotherapy. There is a fun-
damental element from Logotherapy that may be interpreted 
as a tool for providing sustainability to an Anthrop-o-system. 
This is the concept of self-distancing which gives human be-
ings the capacity to distance themselves from their own heri-
tage, conditioning or whatever else influences them to act in 
a particular way. 

“According to LTEA humans are not fully subject to conditions 
but are basically free to decide and capable of taking their stan-
ce towards internal (psychological) and external (biological 
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and social) conditions. Freedom is here defined as the space to 
shape one's own life within the limits of the given possibilities.” 
(Batthyany, 2010)

Self-distancing implies the development of meta-cognitive 
skills: a learner’s automatic awareness of their own knowledge 
and their ability to understand, control, and manipulate their 
own cognitive and emotional processes (Martínez, 2007). It 
means to be able to act differently to the direction in which 
the feelings manipulate an individual. That is, opposing what 
the person is feeling not to fight against those feelings, but 
to adapt to different perspectives. Therefore, self-distancing 
becomes the means through which an individual can actually 
relate to what surrounds him/her: a situation, a person, a feel-
ing, or a message. It means that if self-distancing becomes a 
response to several stimuli, the inputs and outputs of an An-
throp-o-system can actually be controlled or measured by the 
individual that produces, transmits and receives them. 

The following Figure shows the intervention of self-distancing 
in two specific activities: talking and listening. They are both 
satisfiers of the human need for participation from the interac-
tion categories of being (Max-Neef, 1989). The communication 
skills of an individual unable to self-distance from his inner 
(and external) conditions are going to be limited. Nonetheless, 
the individual that is able to self-distance from what he hears 
(leaving aside his inner emotions, feelings, conditionings etc.) 
will be able to interact more efficiently. 

The example makes clear that both spoken and heard mes-
sages become inputs and outputs within these two Anthrop-
o-systems interacting in a conversation. The quality of both 
inputs and outputs, depends on the will of the subject to self-
distance or not.  

CONCLUSIONS

The world in which designers create these days is full of chal-
lenges that go beyond the regular design praxis. This task is 
not easy, as designers need to assume the role of connectors 
and “sponges” absorbent and permeable to all sorts of theo-
ries. The application of combinatory thinking is a requirement 
now, and design-oriented academies (as well as other educa-
tive institutions) need to provide such tools and knowledge. 

Systems theory and most importantly Systemic Design can be 
used to project experiences that give rise to human beings’ 
need to effectively connect and relate to others. This might be 
the key to solve many of our current global crises and, if used 
well, it could become a tool for communities to develop social 
strategies that can lead to real change and improvement of life 
conditions. It is evident that Anthrop-o-systems can have an 
important role in social innovation if understood and applied 
as a method to connect and communicate. Linking solutions 
to emotions that can be regulated by self-distancing could 
make a difference. The unique combination between Logo-
therapy and Anthrop-o-systems may guarantee an important 
and innovative progress in Systemic Design approaches.  

Since Systemic Design gives us the chance to decompose the 
parts of a whole and, at the same time, merge these elements 
together in a web of knowledge, it represents a basic tool for 
social entrepreneurs and it should be used in the planning, 
development and implementation of any kind of program. We 
hope that, this will provide people with solutions that they can 
use to generate positive change. When we begin to under-
stand social matters as whole and not as independent issues 
that cannot be solved collectively we will make a difference. 

Figure 5. Intervention of self-distancing in two activities: talking and listening.
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ABSTRACT 

This study examines the possibility, through an appraisals analysis, to qualify the experience 
of candidates for Master’s degrees in order to reduce their anxiety when it comes to choosing 
these programs. Using a theoretical and methodological approach based on Appraisals Theory, 
in-depth interviews were conducted with 20 people (interested in applying to Master’s in differ-
ent areas), who reported anxiety when choosing their programs. Based on empirical results, it 
was possible to identify categories that were explored through the relationship with this theory. 
This analysis brought elements that have provided support for generating design guidelines in 
order to qualify the experiences of future Master’s degree students.

KEYWORDS: design process; design and emotion; emotional experience; appraisals theory; 
education.

INTRODUCTION 

The higher education scene in Brazil has shown an increasing 
number of graduate programs. This growth, however, brings 
challenges for higher education institutions that are seeking 
to attract students and secure a better position against their 
competitors. One way to attract new students is to qualify the 
applicant's experience. The Design for Emotion field, which 
is in focus of this short paper, aims to design products and 
services with the explicit intention of evoking or preventing 
certain emotions, so it can be easily related to the need for 
universities to qualify the experience of future students.  

Among the different theoretical and methodological ap-
proaches to design for emotions, Appraisals Theory states 
that an emotion is the result of a person’s appraisal regarding 
the potential effect of a stimulus on his or her welfare (Demir, 
Desmet and Hekkert, 2009). Based on this context, this study 
examines how it is possible, through an appraisal analysis, to 
qualify the experience of candidates for Master’s degrees in 
order to prevent anxiety when it comes to choosing a course. 
It is important to emphasize that the focus is not career se-
lection but the information seeking process, which is why the 
case study focuses on the stage of data collection with future 
candidates for a Master’s program.

Although anxiety is an important point of this study, the au-
thors did not intend to theoretically explore it in this short pa-
per. Nevertheless, it is important to highlight that anxiety is 
commonly defined as an experience of fear and apprehension 
regarding an anticipation of potential danger, whether this is 
real or  imagined (CASTILLO et al., 2000). The main reason for 
this choice (anxiety) is given by the results found in this study 
(explored in the “Results and Discussion” section). These re-
sults are based on the respondents’ appraisals, which indicat-
ed anxiety as one of the common emotions evoked during the 
information seeking process for Master’s courses. This analy-
sis, therefore, resulted in an understanding that emotions and 
their causes can generate design stimuli that can help us to 
understand how to avoid anxiety among these students. 

METHODS 

The study had a qualitative approach, and fourteen in-depth 
interviews were conducted with people who applied for 
Master’s courses. Participants were recruited during the ap-
plication process for Master’s courses at several Brazilian 
universities. They were accessed through these universities, 
which provided their e-mail addresses. 
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The authors contacted seventy-eight students who were in the 
information seeking process, in an estimated period of 30 days 
prior to the formalization of program enrolment. Twenty peo-
ple answered the e-mails and were then sent a second e-mail, 
including a list of emotions as stimulus (Scherer, 2005). They 
were asked to indicate which of those emotions were experi-
enced during the information seeking process. Since anxiety 
was mentioned by all participants, the authors have focused 
on conducting in-depth interviews only with those who did re-
port it. Fourteen applicants participated in this stage.

A script to be used for data collection was adapted from Demir 
et al. (2009) considering  issues related to the interaction of 
the users with services (not products). Data collection includ-
ed the following steps:

a) The participants received a word list of emotions based on 
Scherer’s list (2005) and they selected three emotions. To 
raise awareness and familiarize themselves with the pro-
cess of reporting their emotions, participants were asked 
to report experiences related to three emotions referred 
by them.

b) An in-depth interview was conduced, focusing on the anxi-
ety reported during the information seeking process of ap-
plying to a Master’s course.

c) The script for in-depth interviews followed the componen-
tial model of appraisals, which included seven questions 
to reflect the essence of the seven appraisal components 
(Demir et al, 2009): (1) During the information seeking 
process, did you achieve your goals? (Motive Consistency), 
(2) How enjoyable was this process? (Intrinsic pleasure), 
(3) How do you compare this process with others that you 
experienced in searching for information on other courses 

and/or universities? (Standards conformance), (4) How 
does the information you found match (or not) your expec-
tations? (Expectation confirmation), (5) How sure were you 
that the information you found is all you needed to know 
in terms of the future about these courses? (Certainty), 
(6) Whom, what event or what situation is responsible for 
potential hardships encountered in the process? (Agency), 
(7) How did you manage (or not) to deal with such adversi-
ty? (Coping potential). The aim of this script was to identify 
possible causes for anxiety (appraisals).

The average length of the interviews was 30 minutes. They 
were tape recorded for further scrutiny and Content Analy-
sis. The data analysis was performed following the categorical 
analysis (Bardin, 1995), reorganizing the text by units. The pro-
cess is defined by Moraes (1999) as categorization, since data 
were grouped according to what is common among them. Af-
ter structuring results, it was possible to relate the categories 
(results) with the seven appraisal components (Demir et al., 
2009). The results are presented in the next section.

RESULTS AND DISCUSSION

Table 1 shows results at two levels: (a) the first two columns 
indicate the categories and subcategories, respectively, indi-
cating the essence of the contents verbalized by respondents, 
but not related to any theoretical elements, (b) the other col-
umns show the relationships between empirical results and 
theoretical components of appraisals. The words highlighted 
in red show the negative reviews provided by participants, 
in which they mention anxiety in their experience. The words 
highlighted in blue show the positive reviews.

CATEGORIES AND  
SUBCATEGORIES

MOTIVE CON-
SISTENCY

INTRINSIC 
PLEASURE

EXPECTATIONS 
CONFIRMATION

AGENCY                                
STANDARDS  

CONFORMANCE
CERTAINTY

COPING 
POTENCIAL

IN
FO

RM
AT

IO
N Unknown information Inconsistent   --- Disconfirmed Own candidate  --- Uncertainty Low

Level of clarity/ Lack 
of information

Inconsistent  ---  Disconfirmed
Information 

sender
---  Uncertainty Low

PR
O

FE
SS

IO
N

AL
  

RE
SO

UR
CE

S

Website Inconsistent  --- Disconfirmed
Information 

sender
Not Conformance Uncertainty Low

Secretary attendance Consistent  --- Confirmed
Information 

sender
Not Conformance Certainty High

Professor attendance Consistent   --- Confirmed
Information 

sender
Not Conformance Certainty High

E-mail and phone at-
tendance

Consistent --- Confirmed
Information 

sender
Conformance Certainty High

N
O

N
-P

RO
FE

SS
IO

N
AL

 
RE

SO
UR

CE
S

Own resources Inconsistent ---
Expectation 
break down

Own candidate  --- Uncertainty Low

University location Inconsistent --- Disconfirmed The university Conformance Uncertainty Low

Contact other people Consistent   --- Confirmed
Reference 

people
 --- Certainty High

Table 1. Relation of Categories x Appraisals Components

Source: Authors (2013)
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that the triggers for anxiety can be inconsistent, no confirma-
tion and break-down of expectations, agencies (the applicant 
and the university become responsible), uncertainties and low 
potential for coping.

The last subcategory, “relations and contact with other peo-
ple” is related to the personal contacts that applicants have 
and use in order to deal with anxiety. These people play an 
important role because they use words of encouragement and 
help to clarify what a Master’s course means and implies for 
the applicant’s life. In this case, this subcategory shows that 
anxiety can be reduced if facing a consistent motive, confirm-
ing expectations, agency (who are people who serve as refer-
ence for applicants), certainty and a high coping potential.

CONCLUSION 

The results provide insights for future design processes. Ac-
cording to Desmet and Hekkert (2009), understanding the 
emotions of users resulting from the interaction with a product 
or service can help the designer visualize, in advance, possible 
ways to avoid negative outcomes. 

In this case, it was necessary, in addition to understanding the 
role of anxiety in this process, to comprehend the appraisals 
that lead to it. Exploring these causes, based on the evalu-
ation components of Appraisal Theory, provides a better un-
derstanding of cause-effect relationships (design-anxiety), 
highlighting tangible elements to support the design process. 
Such comprehension, therefore, is important for discussion 
and understanding of ways that may serve as stimuli to de-
signers when it comes to developing services. 

Results from Table 1 showed that design for emotion, applied 
in the context of higher education services, has the potential 
to develop interventions that may reduce the anxiety experi-
enced in the information seeking process of Master’s courses. 
The following design inputs are provided:

a)  Regarding the level of clarity and lack of information about 
courses, it is important to design consistent ways of providing 
information, considering the user’s actual doubts and level  
of comprehension.

b)  Designing websites that facilitate access to clearer infor-
mation and that may allow that may allow for controlled 
changed to be made by the users, following their language 
and understanding of the intended courses.

c)  The designer may use different elements of assistance 
from the secretarial staff and professors explored by us-
ers and so design artefacts that exceed the desired pat-
tern and reduce anxiety.

d)  The location of the university and applicants’ own resourc-
es are elements that are not easily controlled by design-
ers. However, professionals can design methods that con-
tribute to increasing applicants’ awareness of universities’  
predetermined rules in order to cope with the anxiety 
caused by this situation.

The “information” category was divided into two subcatego-
ries. First, unknown information was related to the real goals 
of a Master's degree, which should, according to the respon-
dents, be demystified and better explained by higher educa-
tion institutions offering courses at that level. The participants 
addressed this point by referencing the fact that they had no 
knowledge of what a Master's degree level can offer or ig-
norance in terms of what will occur after completion of the 
course. Second, lack of information is related to the under-
standing of what is offered by a Master’s program. This subcat-
egory was created according to the testimony of respondents 
who expressed anxiety for not understanding the information 
provided or demanded more complete information. In other 
words, the knowledge exists, but there is no confirmation of 
that. Consequently, anxiety was related to inconsistent rea-
sons, not confirming expectations, various agencies, uncer-
tainties and low coping potential.

The “professional resources” category involves people and 
sources of information that interested parties have sought in 
an attempt to answer their questions. These are organized 
into four subcategories. First, the information seeking process 
through the university website, is related to inconsistent rea-
sons, expectation disconfirmation, agency (information send-
er), non-confirmation of standards, uncertainty and low coping 
potential. The second and third subcategories are related to 
each other in the sense that they represent face-to-face forms 
of interaction between applicants and university representa-
tives. The fourth subcategory is related to email and telephone 
interaction of secretarial staff. The relationship of these three 
subcategories with the appraisal components showed that 
anxiety can be prevented through consistent motives, confir-
mation of expectations, certainties and high coping potential. 
However, for standards conformance, we observed reduced 
anxiety only through non-personal interaction, unlike the sub-
categories of the secretarial staff and professor attendance, in 
which there was anxiety related to non-compliant standards.

The “non-professional resources” category involves other in-
formation channels and/or forms through which stakeholders 
seek information to deal with situations that could generate 
negative emotions during the application process. This cat-
egory is organized into three subcategories: own resources of 
applicants to deal with problems, the location of the univer-
sity, and relationship and contact with other people.

In the “own resources” sub-category, one can say that each 
individual creates his or her own way to deal with the anxiety 
evoked by the process of looking for information and deciding. 
Negative results may arise if the person, after feeling anxious, 
decides not to look for information. Also, negative results may 
arise if the person does not look for information through the 
other channels, like those mentioned above. Thus, uncertain-
ty and anxiety may develop substantially if the applicant does 
not know how to deal with such issues. Some participants 
mentioned the “location of university” as a cause of anxiety, 
even though it is not considered a resource that is managed 
by applicants during the information seeking process. Relating 
these two sub-components with the appraisals, we can see 
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e) The category involving people that serve as a reference 
showed that they contribute positively to the information 
seeking process. In this case, it is clear that not all causes 
of anxiety in choosing a course are easily controllable by 
design, since it may be difficult to manage these people 
serving as reference. 

Thus, future studies could help develop projects based on the 
aforementioned guidelines, which have the potential to re-
duce the anxiety of prospective students who want to apply 
for a Master's degree.
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MOVEMENT AND EXPERIENCES 
IN CONSTRUCTED SPACES
A DESCRIPTION OF SPATIAL 
EXPERIENCES, BASED ON MOVEMENT

Liselotte Vroman, Thierry Lagrange
KU Leuven Faculty of Architecture, Luca School of Arts
  liselotte.vroman@kuleuven.be, thierry.lagrange@kuleuven.be

ABSTRACT

The present paper reflects an on-going research project, consisting of practice-based experi-
ments examining movement in relation to spatial situations. Specific attention is paid to the 
way movement relates to emotion and experience. 

In an earlier phase of this research project, it was established that two-dimensional alterations 
to a given space induce changes in spatial experience, which are reflected in the way a person 
moves in this space. 

In this phase, the influence of three-dimensional spatial interventions is examined, with a 
particular focus on the movements made by the various participants. Through observation, 
questioning and LMA (Laban Movement Analysis), we attempted to reach a fundamental un-
derstanding of the relationship between humans and space. 

Based on these observations, some initial reflections are formulated on the relationship be-
tween space, movement, emotion and experience. Also, with this procedure, the proposed 
method can be explored and fine-tuned. 

KEYWORDS: movement, design, space, emotion, experience

INTRODUCTION

The purpose of this study is to examine the effects a space and 
alterations to a familiar space may have on the feelings and 
experiences of the individuals making use of these spaces. As 
architects/designers, we start by focusing on the movements 
of the users of spaces. It seems viable, from this point of view, 
to clarify and attempt to understand the relation between man 
and his surrounding space by observing the way he moves his 
body in a given space.

The way we observe, register and record these dynamics and 
the way we design the spaces are derived from our architec-
tural context.

This paper reports on the initial phase of this research process, 
for which the main objective was to delineate the research con-
text and determine our research options. In a previous study 
- a series of experiments in which a subject’s movements were 
observed and recorded as a two-dimensional pattern - we es-
tablished that observing and recording movement (by means 
of a range of graphic techniques, for instance one that is based 

on MOCAP) provides the observer with graphic records of the 
experience of the space (Vroman et al. 2011). Building on this 
earlier research, the present series of experiments will see 
the introduction of three-dimensional objects into the space. 
Also, the space in which the experiments will take place is to 
be closely examined and clearly defined. At the present stage 
of the research, no particular point of view has been adopt-
ed regarding the spatial design. An open perspective, which 
leaves open various possibilities, is our model of preference. 
Since we have chosen to take multiple aspects into account, 
at this stage the approach adopted by Camurri (Camurri et 
al., 2003) and Van Dyck (Van Dyck et al., 2013) cannot be ap-
plied in this case. Instead, a matrix (Figure 1) was developed 
in which a series of configurations were positioned in relation 
with the space that is to be examined. This matrix will, in this 
initial phase, function as a mapping tool, in order to ensure 
that the experiments we have executed can be placed within 
this artificially created context. In the matrix, we discriminate 
between a spatial setting on the one hand and the space in 
which the experiment takes place on the other hand. This re-
sults in a series of potential configurations, which may become 
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part of the research subject. The highlights mark those cells 
that have already been the object of experiments at this stage. 

METHOD

The method consists of a series of exploratory, open experi-
ments, based on a reiteration of previous experiment findings 
(Vroman et al., 2012). Because of the nature of experiments of 
this kind, the focus is on the process as well as on the results. 
"The artistic practice itself is an essential component of both 

the research process and the research results" (Borgdorff, 
2010, p. 51). The artistic practice Borgdorff mentions here re-
fers to our experimental approach as architects-designers, as 
well as to the participants in the improvisation sessions. It is 
our intention to start a process of alternating action and re-
flection, which will continue through all ensuing stages (La-
grange, 2013, p. 81-91). All experiments will be captured by 
means of camera recordings and documented with analyses 
of the recording and verbal reflections on the experiments. At 
a later stage, the results are linked to the reflections issuing 
from the experiments and surveys. 

Figure 1. Matrix: series of configurations
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The movements will be analysed using LMA (Laban Movement 
Analysis), a system that includes five categories of elements 
(body, space, shape, effort, and relationship) to observe and 
describes all forms of bodily motion (Chen et al., 2011).  With-
in the present research study, there will be a particular focus 
on the "space" component, which comprises the various con-
cepts that describe pathways of human motion within a frame 
of reference - "carving shapes in space" (Bartenieff & Lewis, 
1980). Kinesphere and dynamosphere are key notions here. 
The kinesphere is that part of space which can be reached 
with the extremities. The zones of the kinesphere become ap-
parent and are felt the moment when they are touched by the 
moving body. (Laban, 1966, p. 29). The space in which our 
dynamic actions take place may be called ‘dynamosphere’ 
(Laban, 1966, p. 30). 

As Laban states: “A definite movement with a definite trace 
form is always connected with inner happenings such as 
feelings, reflections, determinations of the will, and other 
emotional impulses” (Laban, 1966, p. 88). Besides describ-
ing movement in relation to space, we will also endeavour 
to comprehend the emotion of the subject moving through 
the space by analysing his movements. LMA will be used as 
a technique to clarify the observed movements as part of a 
personal experience. At a later stage, this should feed the 
discourse on the relationship between movement, emotion, 
experience and space.

The fieldwork, as described below, consisted of two experi-
mental phases. In the first phase, a series of open-ended, ex-
plorative experiments was conducted in an artistic learning 
environment, by way of an introduction of the research ques-
tion. Students from various artistic disciplines were involved. 
The purpose of these first experiments was to build an initial 
conceptual framework with regard to this space, stemming 
from the students’ reflection. It also served as a test case to 
check the effects of various spatial configurations. These con-
figurations were an initial attempt to develop a specific spatial 
design. Each one represents one initial specific insertion of 
data in one cell of a display matrix. 

FIELDWORK

The experiment consisted of eight four-hour sessions, in which 
students (usually a group of eight 20 to 24 year old males and 
females) were introduced to the concept of ‘spatial aware-
ness’. During these sessions, different spatial constellations 
were created onstage. Students were asked to go onstage and 
improvise for about twenty minutes. Their improvisations were 
supposed to be a reaction to impulses, issuing from either the 
performer himself, or his fellow-performers, or the space in 
which he evolved. In this instance, ‘fellow-performers’ are not 
only other people who are also onstage, but also elements of 
the space in which he or she performs. Each session was fol-
lowed by a series of initial reflections on their experience of 
the space and the extent to which it had been different from 
their experience of the previous session. These reflections on 
their experiences and on the methods are what turns their ex-

periences into explicit experiences and should lead to a better 
understanding of the phenomenon of experience. The chal-
lenge is not so much finding a definition of ‘experience’ but 
rather approaching it in such a way as to be able to understand 
where it occurs and can be observed. 

These sessions clearly showed how personal the movements 
made by the students onstage really are: each of the students 
brings his individual perspective and background to the task, 
and this was clear from their physical performance. Yet it was 
still possible to establish a pattern: the students’ movements 
altered according to the various spatial configurations. 

During our analysis of the movements, special attention was 
paid to the relationship between movements and the constel-
lations in which they originated. As it is not possible to de-
scribe the movement sequences exhaustively, we focused on 
a specific number of  them. We also tracked the “pathways” 
through the space and how these differed depending on the 
spatial constellations. 

We were able to establish that when a 1,5 x 1,5 x 0,5 m cube 
was positioned centre stage (Figure 2) subjects chose main-
ly linear trajectories. The students kept their limbs close to 
their bodies. They moved mainly forward and downwards, 
and at relatively slow speeds. In the constellation where sev-
eral cubes were disposed randomly on the stage (Figure 3), 
the trajectories meandered alongside the cubes. The students 
tended to favour closed trajectories, which led back to their 
starting point. The succession of transformations in the move-
ment picks up speed and within the kinesphere several final 
frontiers were pushed. 

Students described their spatial experiences with these two 
configurations as quite divergent. The configuration featuring 
a cube in the centre of the space was described as a “surface 
with a platform in the centre that exerts a strong attraction.” 
The configuration featuring a number of cubes placed in the 
space at random, on the other hand, was described as "dy-
namic, relatively open, obstructive…."

As this phase was intended as an initial test case, a number of 
widely diverging configurations were put to the test, as seen 
in the display matrix. So, initially we do not start from the 
premise that there is a clear link between the space and the 
experience of this space. But from the students’ reactions, we 
may surmise that this kind of experiment can contribute to 
the spatial awareness that arises from what they are feeling. 
From the sessions that took place in various configurations, 
it also became clear that the description of the students’ on-
stage movements closely resembles their reflection on their 
experience of this space. With Damasio in mind, we know how 
emotions are related to feelings and the awareness (Dama-
sio, 2001). An initial—provisional—conclusion might be that 
these movements, which are the result of a series of impro-
visations, are strongly related to forms of emotion. All ob-
servations, graphic expressions and debriefings point toward 
the possibility of experiences changing in relation to chang-
ing spatial setups. These experiences have an impact on  
body movements. 
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Figure 2. Cube positioned centre stage Figure 3. Several cubes positioned randomly on stage

We should imagine our body movements as complex constel-
lations in which emotions play a crucial role. 

Besides this, the experiment allowed us to create a first draft 
of a conceptual framework for the experience of space. We 
retained the following notions: "dynamic, chaotic, circular, 
splintered, random, open, closed, variable and static.” From 
these, "closed" and "open" were picked as elementary con-
trasting concepts, to be examined in the next experiment.

In the second phase, the configurations and the space in 
which the experiments were set up were scrutinised in more 
detail. We also had a closer look at the meaning of “open” 
and “closed” and how these notions come to the fore in the 
analyses of movement. One student, who had taken part in the 
previous phase of the experiment, participated in this session.

In this phase, the student was given three well-defined tasks. 
She was told to walk around, run and improvise freely, each 
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Figure 4. No configuration

time for five minutes, within each of the configurations. The 
purpose of the experiment was to establish whether the im-
pact of the spatial configuration would also manifest itself 
during the course of these three tasks. Both the tasks and the 
spatial configurations were fine-tuned. As a result, the vari-
ous configurations could be more easily compared during this 
phase. During the reflection session, the student was asked 
whether space felt more “open-ended” or “closed.”  

In the first instance, the space featured no configuration at all 
(Figure 4). The trajectories were squiggly and went in all di-
rections. Within the kinesphere, movements were registered 
in the various levels and the final frontiers were reached. The 
student experienced this configuration as "open",  though she 
also indicated that the delineation of the space by the sur-
rounding cameras limited her freedom of movement some-
what. In the configuration featuring a cube placed upright in 

Figure 5. Cube placed upright in the space
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the space (Figure 5), the trajectories she chose while walk-
ing or running were mainly closed ones, as she regularly re-
turned to the starting point. The cube acts as a landmark in 
this space, and also as a direction sign. The dynamosphere 
indicates the direction and the dynamic of the pathways that 
will be followed. It shows that movements in this setting are 
more rectilinear when a cube is placed in the room. We have 
also observed that whenever the cube was placed in the room, 
movement occurred more frequently in the lower area of the 
kinesphere. This might explain why the student had previously 
experienced this setup as closed. 

We may conclude that modifications applied to a space have 
a distinct influence on how the space is experienced, but also 
on the way we move around in that space. We also established 
that the surrounding space (in this case the limited space com-
prising the camera field of vision) to a certain degree helps to 
define the experience of the configuration. For this reason, it 
is important to test the same configurations in a different “de-
lineated space” in order to be able to evaluate its influence. 

CONCLUSION AND FURTHER WORK

This first series of experiments has allowed us to formulate a 
tentative conceptual framework regarding the experience of 
a space. This enables us in a first instance to continue our re-
search into the meaning in these notions and just how they are 
connected to a specific spatial experience. 

The present research project is investigating the relationship 
between movement, emotion, experience and space. In this 
paper, we develop an approach focusing on the movement of a 
person, and thus the space this movement embodies. We ob-
served how, depending on the spatial constellation, movement, 
emotion and, as a consequence, experiences, changed signifi-
cantly. The present research allows us to reflect on the impact 
of space on emotion by closely observing this movement. 

To date, these initial findings are only based on visual analyses 
of the filmed material and on verbal reflection. In future, we 
intend to focus on the development of a method based on the 
basic principles of LMA, to present a graphic image of move-
ment in relation to spaces (comparable to previous research, 
Vroman et al., 2011), in order to be able to verify the first find-
ings and to communicate them more clearly. 

Both experimental phases constitute no more than an initial 
case study. Its degree of reproducibility still needs to be es-
tablished. To this end, additional experimentation with differ-
ent subjects is required. We will need to focus specifically on 
the description of the spatial constellations, the development 
of a well-considered conceptual framework to demonstrate 
the link between movement, emotion, experience and space. 
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ARE YOU GOING TO WEAR YOUR WEARABLE FOR LIFE?
DESIGNING FOR LONG-TERM SOCIAL HEALTH

Shin Sano, Sarah Rosenbach, Claudia Strenger
Institute for Creative Integration, San Francisco, CA, U.S.A.
 ssano@creative-integration.com, srosenbach@creative-integration.com, cstrenger@creative-integration.com

INTRODUCTION

There are a variety of wearable activity trackers that are de-
signed with persuasive technologies, attempting to modify 
people’s health-related behaviors, such as exercise, posture, 
heart rate, sleep patterns, emotional health and nutrition.  
These devices aim to promote healthy behaviors by providing 
constant reminders, encouragements and status awareness. 
However, many people disengage and/or discontinue the use 
of those devices and withdraw from healthy habits. Ledger 
et.al. (2014) suggest that more than half of U.S. consumers 
who have owned a modern activity tracker no longer use it. 
A third of U.S. consumers who have owned these devices 
stopped using them within six months of receiving them [1].  
Although there is little evidence available to assess how their 
behavior has changed after they stop using such devices, 
most of them have likely relapsed into the state they were in 
prior to owning the devices.

There are, however, a number of studies showing enhanced 
utilization because of built-in feedback triggered by behavior 
patterns.  Pina et. al. (2012) developed Fitbit +, that detects 
when people have been inactive in their work environment  

for a long time and then prompts them to take a short break 
from their desks [2].  While there are several other systems 
that offer the same type of reminder function, such systems 
often propose cues at inconvenient times [2], cause cost or 
annoyance and fall into subsequent non utilization.  BJ Fogg 
(2009) introduced the FBM model which suggests that for a 
person to perform a target behavior, he or she must (1) be 
sufficiently motivated, (2) have the ability to perform the 
behavior, and (3) be triggered to perform the behavior [3].  
This model provides a solid theoretical and methodological 
foundation for designers of persuasive experiences to design 
artifacts that effectively trigger target behaviors.

However, the system design does not incorporate a pattern of 
exiting device usage and internalizing healthier behaviors on 
the consumer’s own volition.

This paper introduces the Independency Model (IM), a con-
ceptual model that classifies four different user profiles 
based on two factors; self-regulation capability and source 
of self-validation reference.  This model identifies what types 
of supports are needed for people who fall into each quad-
rant in order to migrate into the independent profile.  These 
user profiles can be viewed as phases that users go through, 

ABSTRACT

This paper presents a Model from which to develop design principles for products and services 
that promote long-term positive health and wellbeing.  This Independency Model (IM) attempts 
to explain users’ varying levels of dependent behavior and ways they can change that behavior.  
As a journey toward self-reliance, these behaviors represent failures in sustainable change partly 
due to short-term thinking, loss of impulse control or lack of positive feedback.  Design princi-
ples for products and services should differ with each profile in order to best help people evolve 
to tech independence.  While persuasive technologies, such as wearable activity trackers, aim to 
help people induce and adhere to healthy behaviors by tracking their status, creating awareness 
and giving action plans, they do not necessarily offer any “exit” strategies.  This new model en-
courages products and services to be designed for people to “graduate” from the profile that is 
dependent on technologies, and internalize such independent healthy habits as their own.  

KEY WORDS: Persuasive technology, human behavior change, wearable devices, technology 
independence, internalized behavior.
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where the activity tracking device plays an effective role, but 
only as a waypoint towards an independent healthy lifestyle 
without relying on tracking devices. 

DISCUSSIONS

The Independency Model (IM)
The IM can be described as a 2x2 matrix [Figure 1] with an 
attribute of self-regulation capability; High or Low and an 
attribute of source of self-validation reference; Internal or 
External.  On the vertical axis, self-regulation refers to a per-
son’s capacity for altering their behavior.  It greatly increases 
the flexibility and adaptability of human behavior, enabling 
people to adjust their actions to a remarkably broad range 
of social and situational demands.  It has four subcompo-
nents: standard, monitoring, willpower and motivation to 
meet the standard (Baumeister et.al. 2007) [4].  High on the 
axis means high self-regulation capabilities, whereas low on 
the axis indicates a low capability of altering behavior. In the 
context of health related behavior, people categorized in the 
upper two quadrants are relatively good at maintaining regu-
lar exercise, healthy eating and sleeping habits.  On the hori-
zontal axis, self-validation refers to how and where a person 
receives information about his or her identity or who he or 
she is as a person. The right side represents “Internal Valida-
tion,” referring to a person who is confident in their internal 
belief system and relies on their own self-awareness to make 
decisions. 

Developing “Internal Validation” requires the definition of 
values and goals for oneself and then following through on 
them.  For example, a person who doesn’t care about how he 
appears to others on Facebook, states what he believes re-
gardless of the number of likes.  The left side represents “Ex-
ternal Validation”; that is, a person prone to seek the approv-
al and admiration of others to feel a sense of value.  In the 
Facebook example, this is a person who looks to others and 
changes his behavior based on how his status will increase.  
External validation can be unpredictable and temporary as 
the person in that category is, in most cases, unable to con-
trol the validation. So behavior induced by external valida-
tion is likely to be ad hoc and not sustainable in the long run.

In this 2 x 2 matrix [Figure 1], the upper right quadrant is the 
“Independent” profile, which is the final destination recom-
mended in the Model. The lower left quadrant is the “Submis-
sive” profile, from which departure is encouraged.  Thus, ei-
ther via lower right quadrant, which represents the “Tension” 
profile or upper left quadrant, which represents the “Limit” 
profile, the person will arrive at the “Independent” profile.

The “Tension” profile, lower right quadrant, refers to some-
one who has Internal Validation, but has low capability of 
Self-Regulation.  People who fall in this profile are earnest 
enough to set up their high-level principles, values and be-
liefs, but they often fail to follow them.  This Model attributes 
this failure to vague standards of effective monitoring to ob-

jectively know how they are doing.  This provides insufficient 
energy to sustain their willpower and fails to motivate them 
to meet a high standard.  While this type of persona has in-
ternal approval, they have high expectations of themselves 
and they constantly have to deal with a certain degree of guilt 
and shame.  They frequently struggle internally, and go back 
and forth between working hard and feeling a sense of failure.

The “Limit” profile, upper left quadrant, refers to someone 
who seeks External Validation, and has a high capability of 
Self-Regulation.  People who are categorized in this profile 
have resources to control themselves and are good at adher-
ing to a desired habit once the goal is clearly articulated.  They 
can autonomously create plans and milestones to achieve 
their goal and follow the path they establish.  “Limit” pro-
files have an effective way to monitor their progress and know 
how to maintain their energy level to keep going.  However, 
since they are highly dependent on obtaining approval and 
endorsement from others, they are susceptible to authority 
or trends.  In this regards, they can be dependent on wear-
able devices, which act as external validation.  If not device 
specific, then social media re-affirmation plays an important 
role.  Because of accessibility, broad usage and immediacy, it 
has become increasingly easier to obtain external validation 
through social media.  Research suggests that this dependen-
cy pushes people towards addictive online usage and exter-
nal validation is one important factor relating to this (Young 
1998, Griffiths 2000, Song et. al. 2004). [5][6][7] In the con-
text of health and wellbeing, achieving temporary goals is 
part of a positive strategy for some, but the key is continuous 
re-evaluation working toward longer-term sustainable goals.

The "Independent" profile, upper right quadrant, refers to 
people who are independent and in control of constant physi-
cal activities, healthy sleep and food intake habits.  They care 
about totally balanced mind and body health.  They have 
their own lasting principles about quality of life that is based 
on human interaction, thus are not influenced by short-term 

Figure 1. Independency Model
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trends and fashion. They know all about the latest technolo-
gies and open to try them, but won’t succumb to the lure of 
tech dominance over human or physical interaction.  They are 
also socially and intellectually active and emotionally mature 
so that their healthy habits rarely run into conflict with occu-
pational, social, family or community obligations.

The "Submissive" profile, lower left quadrant, refers to people 
who are dependent on external validation and have a low ca-
pability of self-regulation.  This is the most challenging group 
to motivate as it requires an “entrance” strategy.  Post “en-
trance,” these consumers must choose a path either through 
“Tension” or “Limit” to get to “Independence.”

Design principles for each profile to help move toward 
Independence
Among these four different profiles, “Tension” and “Limit” 
are typically current users of wearable activity tracking de-
vices [Figure 2].  “Submissive” is the least preferable profile 
and a path of departure from this profile is strongly encour-
aged, “Independent,” “Tension” and “Limit” are the groups 
for which wearable activity tracking devices certainly assist 
to great advantages.  However, long-term goals of stable 
change and internalization of healthy habits, require a built-
in approach toward Independence.

For “Submissive” types:  an entrance strategy is needed as 
they are not willing to try to make changes in their lives. This 
modification of behavior may require a single shocking trig-
ger. However, a trigger may create an unnecessary distrac-
tion. - (Fogg, 2009).  Since this profile shows no movement by 
simply being presented their current habits and goal settings, 
there are two ways to measure the change in their behavior.  
One is to entice them by visualizing a positive future so that 
they can see themselves post-effects as being more admired 
and respected.  This increases the likelihood to evolve to 
the “Limit” profile, whereby people also value external vali-

dations.  Another path is to show a negative consequence, 
which is the brutal result of long-term unhealthy behavior.  
This will likely drive them to adopt the “Limit” or “Tension” 
behavior.

For “Tension” types: while struggling and bouncing around, 
this profile seeks a balanced approach to life. Wearable ac-
tivity tracking devices push the user to set achievable goals 
while heavily emphasizing support through quick positive 
motivational encouragement.  This reminder model works to 
motivate people into a more active encounter.  The key is that 
the reminder has to be contextualized and appear at the per-
fect time.  Therefore, these cues require intelligence and be-
havior monitoring, which is highly context sensitive based on 
schedule, work status and psychological state of the users.

For “Limit” types: those in the “Limit” profile have always 
had an easy time setting their own boundaries. They are of-
ten the ones setting controls.  Given their reliance on exter-
nal standards for appropriate behavior, they respond well 
to coaching input.  A coach offers personal motivation to 
help him/her to accomplish a specific target.  This method 
assumes the person will continue with the practice he/she 
learned (which is most often the case with these pleaser per-
sonalities).  Short-term goals, however, have to be quickly 
translated to long-term goals.  By showing long-term effects 
of negative behavior, the “Limit” profile can be encouraged 
to take a longer view toward a healthy lifestyle.  The goal has 
to be a higher level and superordinate.  Superordinate level 
goals are thought to contribute to a more profound and last-
ing motivational experience than focal-level goals [8].  Be-
cause superordinate goals reflect the principles that individ-
uals value [8], researching these higher-level goals may show 
how exercise fits into an individual’s greater life objectives 
and their personal goal structures [9].

CONCLUSION AND FUTURE STUDY

Although still in its early and conceptual phase, the Indepen-
dency Model (IM) provides a comprehensive view of people’s 
health related behavior primarily in the context of wearable 
tracking device usage. It suggests a path to liberate people 
from their dependency of these devices.  [Figure 3.]  This is 
what we encourage those designing these products and ser-
vices do in order to secure the long-term health of their users.  
True independence or a holistic healthy life state requires 
that technology invite people to recognize current behavior 
and internalize healthier habits rather than relying on per-
manent usage of such technological devices.  This is an initial 
proposal for further study.  The effectiveness of each design 
criteria and detailed mechanism and path for people to even-
tually graduate to Independence is yet to be fully researched 
both qualitative and quantitatively.

Figure 2. Wearable activity tracking devices can be helpful "Tension" and 
"Limit" profiles
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INTRODUCTION

The Universidad Pontificia Bolivariana´s Clothing Design Fac-
ulty and the Fundación Universitaria María Cano Movement 
Analysis Laboratory (both located in Medellin) combined 
academic resources that would allow the development of re-
search projects within social and business sectors. The proj-
ect “Design and Construction of High Functional Complexity 
Clothing (technical proposal and construction of new clothes 
for high performance in sports)” was executed in 2013, with 
the purpose of making clothes that meet specific sports re-
quirements, in this case rhythmic and artistic gymnastics. 
This project has been developed in two phases involving 
technical progress in sports and social areas that become 
smart solutions for developing high functional clothing. The 
first phase involved the research method that resulted in the 
design of sports clothes. The second phase, aimed to develop 
an analysis of the clothes and the athelete. This article pres-
ents the results of the research that are relevant to the Cloth-
ing Design and Textiles Research Group (GIDVT) of the Univer-
sidad Pontificia Bolivariana.

CONCEPTS 

In order to understand the intention of a research project 
that combines the development of the so-called “high com-
plexity” clothes and the analysis of clothes within the field 

of ergonomics science, it is enough to observe the require-
ments of the case study. These requirements involve the user, 
the context in which he operates and the clothing product 
transversally. The difference with other fashion or clothing re-
search projects is that the result is not an adaptive and com-
mercially productive creation but instead it seeks to harbor 
the most determining solution for a specific need of the case 
study. This is called high complexity clothing because it inter-
acts with the user’s needs within an activity in a demanding 
context and is not seeking to be commercially viable, since 
the solution, the activity and the context are what determine 
the productive aspects of the aforementioned clothing.

High complexity clothing:
“High complexity clothing” refers to clothing development 
that seeks functional and technical solutions and that within 
its pattern design does not obey any commercial productive 
system (Zapata, 2013). Within this concept, the term “tech-
nical” fabric for sportswear appears but it can be combined 
with different functional variables. In order to better under-
stand the term high complexity clothing, we need to relate 
the products of various brands in the sports industry and the 
laboratories used in the study and testing of the best pos-
sible clothing. These brands undertake much research and 
development for sports shoes, jerseys, sweatshirts, jackets 
and accessories for different sports. Brands like Nike, Adi-
das, Speedo and Columbia Sportwear have their research 
laboratories, in partnership with universities, technology 

ABSTRACT

Following the purposes of the Clothing Design program, which emphasize research processes 
that explore clothing from different areas, from the materials to production, the project is pre-
sented within the field of the exploration of clothing as mediator between the body (acknowl-
edging it as an internal system) and its special context (as an external system). Both systems 
demand specific and ascertainable requirements that have been determined through research 
and that will answer through high complexity clothing developed for a specific sport, in this 
particular case artistic and rhythmic gymnastics.

KEYWORDS: Clothing design, movement analysis, gymnastics clothing. 
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centers or industries, to develop highly complex clothing for 
universal sports such as football, basketball, tennis, golf and 
swimming among others (Sherman, 2011). High performance 
military uniforms are another example of this. The purpose of 
these technical fabrics is to produce high complexity clothing 
to stimulate the evaporation of perspiration during or after 
sports in a moderately hot environment. In many cases, these 
clothes do not provide any thermo regulating, physiological 
or comfort advantage when compared to traditional cotton 
clothes, as they have not been made using new technological 
materials (with memory of form, antibacterial, thermoregu-
lation, etc.) However, a good proposal for anatomic, anthro-
pometric, composition and function response for using cloth-
ing made with so-called technological fabrics may benefit 
and control the physical conditions of the user. This is why 
techniques for pattern design and the laboratories set up to 
determine multiple variables are vital in the development 
and fabrication of clothes intended to help the final perfor-
mance of the clothing (Fernández, 2013). A research study 
undertaken at the University of Indiana demonstrated the 
different implications for high complexity clothing (Med Sci 
Sports Exerc 2001 Dec 33(12), pp2124-2130). High complex-
ity clothing is not only specified in technological fabrics but 
also in the important physiological variables and its anthro-
pometrical constructive connotations. Practicing their sport, 
raises athletes’ body temperature (e.g. Skin temperature, 
central temperature, and heart rate and sweat loss). These 
variables, together with biochemical analyses and laborato-
ries are used for the design and construction of the cloth-
ing. Thus, it is called “high complexity clothing” as it includes 
all the factors for optimum and comfortable design (Bartels, 
2005). 

Thermoregulatory Clothing:
One of the best characteristics of high complexity clothing 
is thermoregulation as this is a determining factor for the 
good or bad condition of the user in the context in which he is 
performing. Using sportswear for high competition as a ref-
erence point, a correlation between the confection cluster, 
design and textile industry can be established. The latter, the 
textile industry, has slowly reacted to the big opportunities 
that micro-encapsulation has to offer, defining it as the inclu-
sion of materials using very small matrices to be liberated 
later and gradually (Villena, 2009).  Currently, the number of 
phase change material (PCM) commercial applications in the 
textile industry continues to grow to give new properties and 
added value to the final products, such as: medical fabrics or 
technical fabrics for sports. 

Clothes with micro-encapsulation can improve a person’s 
level of thermic comfort because they can solve the heat ex-
change between the human body and its surroundings (Shel-
ton, 2009).  Unexpected temperature surges in the environ-
ment or human body as happens with athletes (because of 
muscular cooling, fever, hormonal changes or organ heat-
ing), lead to a thermal imbalance between the body and its 
surroundings, generating a feeling of discomfort.

Clothes capable of absorbing or emitting heat to the body ac-
cording to external stimuli may help rapid  thermoregulation 
and a sense of wellbeing, they may also help with energy re-
covery or controlled energy release, which is known as ther-
moregulatory clothing.

METHODOLOGY 

The project’s first phase involved a systematic search by 
teachers and students approaching an exploration for a 
monograph. The search explored sport norms, regulations, 
state of art and timelines, as a research approach indicat-
ed by Dorst (2001, 2008) and Jones (1970). In these meth-
ods, the approach is based on the collection of theoretical 
information, which can put together solid project require-
ments (route 1). A parallel fieldwork project was organized 
in order to gain knowledge about the sport and the athlete. 
This research project was ethnographic and brought to the 
research process closer to the user-context reality (route 2). 
The case study was divided taking into account the user cat-
egories that were established by the context: rhythmic and 
artistic category, open and women categories and infant, ju-
nior and masters categories. In this fieldwork, determining 
the application approach to the environment to be treated, 
the biomechanics fundamentals and the clothes that work as 
prosthesis for the improvement of the activity. These studies 
merge with the response of textile bases that make up the 
suit to develop and offer several aids to improve develop-
ment (Adequacy Filters for route 1 & 2). In the case of suits 
as prosthesis, this union compliments the development of a 
simple activity (lift up, walk, grab, and support, among oth-
ers); however, there is too much to be developed in this field 
and the research analysis and results can be taken to a more 
efficient level, when talking about clothing (Shishoo, 2005). 
This entire methodological framework can be seen in Figure 1.

With this process, we can see that the methodology has a 
theoretical and explorative approach, according to the scope 
that is used today in research. These investigative approaches 
of the project are based on high complexity costume design 
and provide the basis for the early stages of product devel-
opment. It is noteworthy that the methodology has come to 
be completed in stage I, which is determined using research 
tools for the project, but has not been validated. We are now 
in Phase II, where the validation and review of laboratory 
project (FUMC) is undertaken for performance.

The first part allows us to find that the technical basis and the 
high complexity related to the type of stroke and cuts that 
have been taken into account to build these types of suits, 
such as the confection techniques, are far from being the best 
possible solution for functional high complexity clothing, 
that’s why we built different prototypes and tests in the first 
phase of the research process. Researchers determined the 
strains of functional sportswear (Hamill, 2003) (Scott, 2005) 
(Shishoo, 2005) with which they proved their point that de-
signing the functional high complex suit as a simple creative 
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and aesthetic exercise is not enough, it also has to involve  re-
sponding to a profound knowledge of anatomy, anthropom-
etry, composition and functional response of the technologi-
cal fabrics, sports physics, and in some special cases design 
pattern techniques and the use of the laboratory to detect 
multiple variables. All of this showed the relevance and reach 
of this research project, and  helped in the process and physi-
cal activity research phase, which provided the scope for the 
clothing project. The needs for the development of the cloth-
ing were investigated with a theory of applied research, a con-
ceptualization theory, a production theory and a development 
workshop (Lipovetsky, 1990) (Lurie, 1994) (Vilsser, 2009). It is 
important to establish that in the research process, we took 
into account the stress points of the materials, the internal 
and external forces in the human body and other requirements 
driven from the impact of the person in action this is being vali-
dated with the FUMC (which is in process, as phase II). 

RESULTS AND CONCLUSIONS

For the development of a high complexity clothing project, 
any analysis between the user-context-product must be a 
matter for investigation, as must the particularity of each as-
pect, individually and as a set. The final objectives of the suit 
are determined by this analysis and are materialized when 
they are transferred to the business and social environment. 
All of this resulted in the creation of various designs that fo-
cused on the user and analysis category detailed in the case 
study (See example in figure 2).

The search for the maximum comfort for those users in their 
contexts arises as the physical and technological challenge 

Fig. 1. Research process methodology applied to product development

Figure 2. Clothing artistic gymnasts category, male-older. Paths of muscu-
lar work: Ricardo Zapata. Photo: Esteban Gutierrez. Gymnast: William Calle 
(UPB copyright).
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for specific high performance activities. This has led to these 
types of suits becoming more efficient and allowing athletes a 
better performance, which, in turn, is becoming an important 
focal point for further research.

In the first phase of the project, the intentions were directed 
towards the gymnastics field and to competitive purposes. A 
research process has been developed that involves different 
actors in highly competitive gymnastics (athletes, national 
leagues, physiotherapist, sports physiologists and biomedi-
cal engineers) in accordance to the possibilities or advice 
necessary for the development of high performance clothing. 
In this activity, we proposed the biomechanical analysis to 
help the material formalization of new suits that grant bigger 
benefits in their use. The investigation perspective involves 
social and technological aspects, understanding these fields 
within movement analysis and the development of new func-
tional high complexity clothing that may aid the improvement 
of specific activities in different sports.
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PICK A PERSON
USER INSIGHT AND DESIGN FOR WELLBEING 
THROUGH PERSONALITY PSYCHOLOGY 

John Magnus Roos
Veryday
Centre for Consumer Science, University of Gothenburg
  Magnus.Roos@Veryday.com

Diana Africano Clark
Veryday
  Diana. Africano.Clark@Veryday.com

INTRODUCTION

Psychologists have a long tradition of developing personality 
tests that measure who people are. These tests have mostly 
been used by recruiting agencies and Public Health Institu-
tions in order to predict health problems and addictive be-
haviour. Nowadays, verbal personality tests are increasingly 
used in quantitative business and design studies in order to 
receive insights about user behaviour (i.e. Sing & Das, 2009; 
Xu & Montague, 2012; Roos, 2013).  Verbal personality tests 
usually consist of a large number of statements, sometimes 
several pages, in which the user responds to what level he 
or she agrees or disagrees. So far, personality tests have not 
been associated with qualitative user-studies, simply because 
they have not been designed for such purposes. The present 
study argues that reshaping and adjusting these personality 
tests to be more user-study might create new opportunities 
for user input in people-driven design, especially when the 
focus is on subjective wellbeing and personal growth.   

PERSONALITY THEORIES  

The real self and the ideal self 
The central concepts in Carl Roger´s theory of personality 
are the real self and the ideal self. The real self consists of 
all the ideas, perceptions and values that characterize “I” or 
“me”; it includes the awareness of “what I am”. The ideal self 
is our conception of the kind of person we would like to be. 
Our perceived real and ideal selves very seldom match. The 
inevitable gap that this mismatch generates causes various 
degrees of unpleasant affect and health problems. A greater 
understanding of what is at each end of this personal polar-
ity, and extensively what bridges it, gives us new tools to de-
sign for subjective wellbeing. According to Roger (1951), the 
closer the real self is to the ideal self, the more fulfilled and 
happy the individual becomes. A large discrepancy between 
the real self and the ideal self results in an unhappy and dis-
satisfied person (Atkinson et al, 2000). 

ABSTRACT

In this paper we describe a non-verbal personality instrument for user-centred design that 
consists of 10 extreme cartoon-like characters. The theoretical framework for the characters 
is The Big Five personality model: openness, conscientiousness, extraversion, agreeableness 
and neuroticism. Each of the five dimensions has two extremities; open-minded versus closed-
minded; conscientious versus impulsive; extrovert versus introvert; agreeable versus antagonis-
tic; neurotic versus emotionally stable. During explorative interviews the user is free to pick the 
personality character(s) that correspond to who he or she is at present when interacting with a 
certain product, service, system or environment. Additionally the user picks the characters that 
correspond to who he/she would ideally like to be when interacting with the same research 
object. The aim of the method is to provide insight into what design aspects may bridge the 
gap that resides in the mismatch between the individual’s real and ideal self, thereby facilitating 
wellbeing-driven design. 

KEYWORDS: pictorial, non-verbal, personality, self, user-cantered design
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The Big Five 
The Big Five is the taxonomy of personality traits that has 
received the most attention and support from personality 
researchers and personality theorists. According to the Big 
Five model, all human characters can be categorized into five 
broad personality dimensions; Openness, conscientiousness, 
extraversion, agreeableness and neuroticism (Larsen and 
Buss, 2005). According to Larsen and Buss (2005), key mark-
ers of the Big Five are as follows:  

1. Openness (versus reticence).  Open individuals are open 
for innovations, different cultures and the emotions of 
other people, while closed individuals are more conserva-
tive and closed in terms of the emotions of other people. 

2. Conscientiousness (versus impulsivity). Conscientious 
individuals are industrious and think ahead. They are or-
ganized, neat and prompt, while spontaneous people are 
more careless and disorderly. 

3. Extraversion (versus introversion). Extroverts love to 
party, they engage in frequent social interaction, take the 
lead in livening up dull gatherings, and enjoy talking a lot. 
Introverts are more shy and quiet, and tend to be more 
like wallflowers. 

4. Agreeableness (versus disagreeableness). Agreeable in-
dividuals get along well with others, are well liked, avoid 
conflicts, strive for harmony, while disagreeable people 
are aggressive, unsympathetic and seem to get them-
selves into a lot of social conflicts. 

5. Neuroticism (versus emotional stability). Emotionally 
stable individuals are calm, relaxed and stable, while 
emotionally unstable individuals are moody, anxious and 
insecure.

A NON-VERBAL PERSONALITY TOOL 

Development of the tool
Our ambition has been to create unisexual and multicultur-
al characters, free from physical objects and symbols (e.g. 
clothes and hairstyles). We have combined personality theo-
ries with knowledge regarding body language and facial ex-
pressions (i.e. Axtell, 1998; Ekman and Friesen, 2003; Navarro 
and Karlins, 2008; Pease and Pease, 2004), and used Internet 
and comic magazines as inspiration. 

Different versions of the characters have been tested in six dif-
ferent pilot studies (n ≈ 20 student per study) at the University 
of Gothenburg and Stockholm University, and continuously 
improved by graphic designers at Veryday, a design agency in 
Sweden. Altogether we have developed ten personality char-
acters and one neutral (Figure 1). The first five characters (e.g. 
closed-minded, impulsive, extrovert, antagonistic and neu-
rotic) have been validated against 143 undergraduate Swedish 
students at the University of Gothenburg. Their counterparts 
(e.g. open-minded, conscientious, introvert, agreeable, emo-
tionally stable) have only been validated against 32 under-

graduate Swedish students at the University of Gothenburg. 
We view the validation of the counterparts as a pilot study. 

Validation of the tool
The validation process included content validity, criterion 
validity and construct validity (Laurans, 2011). The content 
validation of the non-verbal scale is based on tag clouds of 
adjectives from top-of- mind responses (i.e. responses to the 
question “which three adjectives do you best think describe 
this person?”). The tag clouds have been compared to the 
general framework of the Big Five model of personalities. The 
criterion validation of the non-verbal scale is based on the 
equivalence between this scale and an established verbal 
scale of the Big Five model of personalities, the HP5i (Gus-
tavsson, Jönsson, Linder and Weinryb, 2008; Holmberg and 
Weibull, 2010). In the validation process, the perceived per-
sonality of each character was measured by all HP5-15 items 
(Table 1). The scale used for each item was a four-level scale; 
completely agree (coded as 1), partly agree (coded as 2), 
partly disagree (coded as 3), completely disagree (coded as 
4). For the criterion validity to be satisfactory, the three items 
measuring the particular factor must have an average of 1,5 
(i.e. between completely agree and partly agree). Construct 
validity refers to how the extremities are constructed and 
how they differ from each other. Ideally, the items used to 
measure one extremity should be as different as possible but 
have high correlation among themselves (convergent valid-
ity) while the correlations between different extremities (and 
items) should be as low as possible (divergent validity). Also 
the construct validation of the non-verbal scale is based on 
convergent validity and divergent validity in relation to HP5i. 
For the convergent validity to be satisfactory, the correlation 

Figure 1. Ten non-verbal personality characters and neutral.
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of the three items measuring a particular dimension (Table 1) 
should be as high as possible. But they also have to capture 
the broadness of that specific dimension (for instance open-
ness), rather than measuring the same thing. For the diver-
gent validity to be satisfactory, the mean of the three items 
(Table 1) should correspond more to the dimension it is sup-
posed to measure than to other dimensions. In other words, 
the dimensions should be mutually exclusive.  

The validation process of the first five characters has been 
presented at five international conferences (Roos, 2012a; 
2012b; 2013; 2014; Roos, Nilsson & Whetley, 2013). To sum-
marize our findings, the neurotic character scores high on all 
three validity measures. The extrovert character and the an-
tagonistic character scored low on content validity. The im-
pulsive character scored low on construct validity. The most 
problematic character was the closed-minded, which scored 
low on both validity and construct validity. 

GENERAL DISCUSSION  

Currently we validate all 10 characters (Figure 1). We have 
made some modifications of the first five since the last vali-
dation (Roos, 2013), in order to receive higher criterion valid-
ity. We have also added a neutral character, to be used in the 
introduction of the test in order to avoid the perception of the 
first character to be influenced by general characteristics, 
such as hairless and undressed.  We also worked with the 
graphic design aesthetics in order to synchronize the eleven 
characters. The shape of faces and hands differ somewhat 
(Figure 1), which might have threatened our effort to develop 
unisexual and multicultural characters. 

The reason for our ambitious validation effort was, and is, 
that we would like to cover the variety in human beings. The 
Big Five model has successfully been able to capture the va-
riety in humanity, across time and cultures (Larsen & Buss, 
2005). If we are able to develop a non-verbal personality tool 
that corresponds to the Big Five personality model, we are 
able to give the respondents a simple, but still comprehen-
sive, tool to express themselves. 

Despite an ambitious validation effort, we are not searching 
for an ultimate truth shared by all individuals. When using 
the instrument, the primary focus is not to find out whom a 
person is through his or her life, based on some kind of sci-
entific objectivity. We do not think that such truths exist in 
either verbal or non-verbal languages (e.g. facial expressions 
and body language). The advantages of using the characters 
are that they open up discussions in an interview context and 
help researchers interact and uncover aspects of use, tacit 
knowledge, and latent needs that users are otherwise unwill-
ing and/or unable to verbally express. This is especially true 
when it comes to associations, personal desires, needs and 
feelings, and when it comes to anticipations of the future as 
opposed to reflections of the past. So far, the characters have 
been used as “personality cards”, especially in explorative 
research settings (Roos, Nilsson & Whetley, 2013). The users 
are free to interpret the characters, and we primarily focus on 
why the users pick and combine specific cards,

We believe that designers, as well as psychologists, can con-
tribute to subjective wellbeing, but first they have to know 
what makes people happy. We use the personality cards to 
explore potential discrepancies between the user´s real self 
and ideal self (Roos, Nilsson & Whetley, 2013). Such input 

PERSONALITY TRAIT ITEMS IN HP5 

Openness (reverse scale)                                     I think emotions are often exaggerated

I often have difficulties in understanding other’s feelings

Normally, I avoid getting involved in others’ problems

Conscientiousness (reverse scale) I usually act on the spur of the moment

I often throw myself too hastily into things

I usually talk before I think

Extraversion I often feel exhilarated

I usually enjoy life

I am usually in a good mood when I socialize

Agreeableness (reverse scale) I often make sarcastic remarks

I usually behave vengefully if I am treated badly

I usually come up with piercing and malicious answers

Neuroticism I often feel uncomfortable and ill at ease

I often feel pressure when I have to speed up

My muscles are often so tense that I get tired

Table 1. Link between personality dimensions and items 
Source: Gustavsson, Jönsson, Linder and Weinryb, 2008; Holmberg and Weibull, 2010
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helps us design for the user´s wellbeing in accordance with 
Carl Roger´s self-theory (1951). Our experience is that the 
personality cards make it easier for users to express who they 
are, both in general and in relation to the study object. Our 
experience is that the cards also make it easier for users to 
talk about their ideal self, or who they want to be, both in the 
world they perceive and in the world they dream about. The 
users´ dreams and aspirations open up for business opportu-
nities, both related to individual- and environmental change. 
Therefore, the input can stimulate all kind of design solutions 
(i.e. product-, service-, interactive-, digital solutions). 

Unlike existing personality tests, this test is adjusted for in-
terviews and co-creation sessions, and combines the real and 
ideal selves, rather than only focusing on the real self. Unlike 
current non-verbal tools used in the design field (e.g. SAM 
emotional response measurement manikin, PrEmo measure 
product emotions), this tool focuses more on aspirations 
within individuals rather than appraisals of stimuli.  

CONCLUSION 

Our conclusion is that the pictorial characters help users to 
express their personality, which might not always be easy 
to do with the use of words alone. However, the validation 
process of the ten characters is not yet completed and more 
effort is needed in order to investigate to what degree the 
presented pictorial assessment actually corresponds to the 
theoretical framework of the Big Five.
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INTRODUCTION

As researchers, we have an ever-expanding arsenal of ways to 
understand people’s behavior and attitudes towards Internet 
services. We can perform usability studies, have participants 
mark-up paper prototypes, and gather screen shots of the 
product experience from small “dogfooding” groups, to name 
just a few methods.

Internet services also need fast research and analysis cycles 
to allow for rapid product development. As researchers, we 
are in charge of analyzing more and more qualitative and 
quantitative data and quickly turning it into actionable in-
sights so that product teams can make informed decisions.

CHALLENGES IN DISSEMINATING RESEARCH

While it’s possible to cull many data points into a concise pre-
sentation, a lot of valuable detail is banished into the archive 
section. In addition, the insights are usually only presented to 
a small group – usually the specific group deciding on prod-
uct direction.

This is not a new problem: researchers in many different areas 
of specialization have explored novel ways to disseminate re-
search in a way that preserves detail and encourages access. 
Some of the successful experiments in qualitative data dis-
semination incorporate ‘the arts’ as a method of data shar-

ing. The 7,024th Patient [1] used an exhibition of poetry and 
artistic visuals to immerse audiences in patient experiences. 
Similarly, Handle with Care? Women living with Metastatic 
Breast Cancer [2] was a research based theatre production 
aiming to share the lives and concerns of women living with 
breast cancer. 

The above methods though evocative and impactful, are time 
consuming and thus difficult to implement in a culture that 
relies on speed and agility: namely Internet services. 

This use case explores a way to:

1. Broaden the reach of UEX research: Distribute research in-
sights to more people within an organization, not just the 
specific group deciding product direction.

2. Preserve detail: Create a way for research artifacts to be 
viewed in their raw form.

3. Craft novel experiences: Create new interactions with 
qualitative research within an organization.

OUR PROJECT

The Facebook research team conducted a ten-day study 
with twelve participants to get foundational insights for a 
new product we are building. This research included: a set of 
twelve preliminary interviews to set up the study, asynchro-
nous dscout feedback during the week (dScout is a mobile 
application that allows research participants to share im-

ABSTRACT

This use-case describes the construction of a temporary small-scale museum-like space to 
display visual research artifacts such as annotated paper prototypes, card sorting, word exer-
cises and interview footage to create new forms of interaction with qualitative research within 
an organization. 

KEYWORDS: Qualitative research, Research artifacts, Display, Museum, Presentation, Data 
Dissemination
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ages and screenshots on their smartphones directly with a 
researcher), and follow up interviews where participants re-
sponded to design stimuli.

After conducting all of the research sessions, we had a large 
number of data rich research artifacts:

• 153 snippets of user screenshots and their comments from 
dscout

• 24 card sorts

• 30 participant annotated paper prototypes 

• 12 word exercise sheets

• 12 Likert scales with participant notes and reasons 

While analyzing the insights that emerged from all these 
data points, we wondered whether there was any way that 
the whole product team, and perhaps even other product 
teams could look at all these research artifacts in their raw 
form. We felt that the users’ own handwritten comments and 
feedback, as well as screenshots of the product being used 
in their day to day lives could be far more impactful than a 
succinct PowerPoint deck. We wanted to create a format of 
dissemination that allowed for interaction, slow musing and 
time for discussion and interpretation.

THE MINI-MUSEUM

Our solution was to construct a small-scale temporary mu-
seum, which was focused entirely on our research. Also, since 
research and development cycles are short, we had to devise 
a way to put up this exhibition in half a business day. This is 
how we constructed the space:

• We used an empty workspace with pods of desks to cre-
ate this museum space. 

• Horizontal display spaces: Tables served as horizontal 
display spaces to place the research artifacts. We used 
these surfaces to display participant card sorting images; 
paper prototypes with handwritten user annotations, 153 
dscout snippet printouts, word exercises and annotated 
likert scales. We placed large numbers on each desk so 
that people could navigate the space and follow our nar-
rative (See figure 1.).

• Vertical display spaces. We decided to put the high level 
insights and section titles on vertical displays so that peo-
ple could see what insights we drew from the raw data in 
front of them. Since this was a low fidelity set up, we got 
creative and decided to re-use ‘caution wet floor’ signs as 
the vertical display system (See figure 2.).

• Streaming video: We used monitors on some of the tables 
to stream video footage of the research sessions pertinent 
to the artifact displayed so that the context in which the 
research artifact was made was clear (See figure 3.).

• Lastly, an event invitation was sent out to the entire prod-
uct vertical.

RESPONSE TO THE MINI-MUSEUM:

• In less than 48 hours, there were 83 RSVPs to the invita-
tions sent out for the Mini-Museum opening. Over the 
course of the week that the Mini-Museum was up and run-
ning, over a 100 people visited the space and interacted 
with the research artifacts. This was our biggest research 
turn out yet, and had less notice than any other event. 
This was also the first time some of the engineers who had 
been working on this product heard and read feedback 
from end users. (See figure 4.)

• This format allowed for cross-pollination of research and 
ideas: we had people from different product groups visit 
the Mini-Museum and discover ideas that could impact 
the products they were building. This is often a pain point 
in large organizations: it is challenging to share research 
across different product verticals.

• This display format spawned multiple requests to display 
other research projects in a similar way. In response, our 
research team plans to socialize this format so that more 
teams are aware of this option.  

Figure 1. The image above illus-
trates the use of workstations 
as makeshift display spaces. 
Here we have displayed anno-
tated paper prototypes.

Figure 2. The image above pro-
vides an example of a quick 
hack for putting together a ver-
tical display for the Research 
Mini-Museum. This is a ‘caution 
wet floor’ sign mounted with 
paper.

Figure 3. The image above dis-
plays our set up with the tables 
containing images of partici-
pant card sorts, and a monitor 
streaming video of participants 
sharing their rationale for why 
they grouped certain cards to-
gether.
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LEARNINGS FOR FUTURE ITERATIONS:

This new data dissemination system opened up the world of 
qualitative research to new audiences and some of the re-
search methods we used (such as card sorting and dScout 
snippets) were not as self-explanatory as we imagined. We 
noticed that the value of the Mini-Museum was greater when 
there was a researcher present to answer some of the re-
search methodology related questions. 

The artifacts within the Mini-Museum often spawned many 
ideas and solutions to user stated problems, as well as follow 
up research questions. In the future, we will work on creating 
an idea-bank to capture solutions and serve as repositories of 
ideas for further research. 

Lastly, for the long term, we are evaluating whether it would 
be valuable to turn the Mini-Museum into a permanent space 
within our organization. This space would be dedicated to 
sharing different research findings on a regular basis with 
anyone who is interested in the voice of the end user.

Figure 4. The image above displays the Mini-Museum in use.
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»TAP ANYTHING«   
A DESIGN (CLASS) CASE: 
TEACHING PARTICIPATORY DESIGN METHODS AS 
DESIGN BASICS

Monika Hoinkis
University of Applied Sciences Potsdam
  hoinkis@fh-potsdam.de

INTRODUCTION

During the winter semester of 2013/14, from October to Feb-
ruary, a design class at University of Applied Sciences Pots-
dam (FHP) took place that explored teaching participatory 
design methods and approaches to first and second year de-
sign students. The aim of the class was twofold: firstly, it was 
all about learning and applying design methods, mainly the 
participatory design method but also related methods from 
user-centered design such as ethnography, probes, usability 
testing, etc. We pretty much undertook a ‘journey’ through 
Liz Sander’s ‘Topography of Design Research’ (2006, fig. 1). 
Whereas later on in design education it is important to choose 
the design method well and wisely, and the student should be 
able to explain why he or she used this particular method, in 
the design basics approach described in this report the aim 
was to get in touch with different methods in a light and play-
ful way, to get to know them and have them on ones skill-pal-
ette for future design projects.

The class was project-oriented, so along with the participa-
tory design approach there  was also a specific subject mat-
ter: the class was named ‘Alles mal antatschen’, German for 
‘tap anything’, after a rather cynical article about interactive 

children’s books (Wellershoff 2013). We explored the use of 
the Smartboard, or Digital Whiteboard (e.g. Mimio 2014), and 
its possibilities in the classroom from a design perspective, 
as classrooms are massively upgraded with this technology 
today. Teachers though often lack time, ideas and knowledge 
to deploy it fruitfully and creatively in class. For example, in 
an interview we learned that one math teacher spent a whole 
summer  designing an interactive application for the Smart-
board. Surely designers can help here!

DESIGN BRIEF

The task for the design students was to design an interactive 
learning or reading application for the Smartboard to be used 
in a primary school class. Target group: primary school kids,  
1–4 years old. Implementation: prototype with interactive fea-
tures to run on the actual Smartboard in the primary school 
classroom. Method: deploying a participatory design process 
(Sanders 2004, 2013), getting in touch and in conversation 
with  future users and  target groups (pupils and teachers), 
doing ‘fieldwork’, doing user-centered design.

ABSTRACT

This report looks at a higher education design class as a design case for teaching participatory 
design methods to beginning design students from different design disciplines (communica-
tion, product, and interface design). The class was an experiment in so far as basic design 
education usually focuses on other elementary aspects first, such as form, color, representation, 
etc. The experiment´s purpose was to confront design students very early on in the program 
with a participatory design approach and find out how well they can handle and apply it and 
how valuable it is for their basic design education. The report describes the overall aim, struc-
ture, process, and outcomes of the design class at University of Applied Sciences Potsdam and 
takes a peep into the near future. 

KEYWORDS: design methods, co-design, teaching design, education, prototyping

In memory of Monika Hoinkis
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DESIGN PROCESS

Thus, the students design process was structured in nine main 
consecutive and interacting steps:

1.  Expert input 
2.  Preliminarily interviews 
3.  Observation
4.  Ideas and prototypes
5.  Testing
6.  Participatory workshop   
7.  Iteration 
8.  Presentation  
9.  Feedback

Below the process from step 1 to 7 is visualized as a flow chart 
(fig. 1) and mapped onto Sander’s ‘Topology of Design Re-
search’ (fig.2).

From design question through several steps in the design pro-
cess to the design answer/outcome

Expert Input
To start off we got an introduction to teaching with Smart-
boards and to the technology in general from our partner 
school (Grundschule im Bornstedter Feld 2013) and a compa-
ny who releases digital animated primers for a mutual reading 
experience in the classroom (Onilo, 2013).

Preliminarily Interviews
Students conducted interviews with teachers and/or pupils 
among their acquaintances with a participatory/ideation ele-
ment in the form of a design probe (Gaver et al 1999, see fig. 4).

Observation
To learn through the method of observing, students sat in 
classes and watched the application of Smartboards careful-
ly. We undertook the observation in a different school in Berlin 
(Rixdorfer Schule 2013) to experience a different demograph-
ic (more pupils with migration backgrounds, less financially 
strong families compared to the school in Potsdam).

Figure 1. Structure and Process of the Design Class. Figure 2. Topography of Design Research after Sanders (2006), numbers 
show the according step in our design process.

Figure 4. Design Probes Used in the Interviews: ‘draw what you would like to see on a magic board in the classroom’.
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Ideas and Prototypes
Based on expert input, interviews and observation in the field, 
first ideas, concepts, and designs for interactive Smartboard 
learning applications emerged. To be able to go into further 
discussions with the target group prototypes were necessary. 
Since there were several first-year students in the group, the 
method to implement the prototypes had to be simple and 
quick to learn. We chose to use Apple’s Keynote application 
for quick building of interactive prototypes (e.g. Keynotopia 
2013) as it requires very little previous knowledge and stu-
dents today are already familiar with presentation software 
like Keynote or PowerPoint from presentations they are mak-
ing in high school classes. The results were highly useful 
‘clickable’ prototypes we could use for the next phase.

Testing
Over the Christmas holidays, about halfway through the se-
mester, students had to conduct a private usability test with 

their prototypes with friends and family at home. Like in a 
classic usability test they tested design, understanding, inter-
action and interface design and also retrieved open comments 
and ideas for their concepts and prototypes. The test settings 
varied: as we could not test on the actual classroom, Smart-
board students used their laptops, TVs, occasionally projec-
tions, as well as paper prototypes to walk children through 
their ideas. The outcome was analyzed and put into writing for 
further utilization.

Participatory Workshop
Preparation: Parallel to the testing a big workshop on site in 
the school was organized and prepared. Preparing the work-
shop was an essential part of the class. The aim was to convey 
that the preparation was as much an act of designing as de-
signing the prototypes, the actual design product. Students 
developed themselves a concept for the workshop  and pro-
duced very creative tools and guidelines to run the workshop 
(see fig. 7).

Figure 5. Observing the Use of the Smartboard and Other Details in the Classroom.

Figure 6. Lo-fi Testing of the Prototypes with Paper Prototyping and Click-through on Laptops and TVs.

 http://de2014.uniandes.edu.co  |   October, 2014. ISBN 978-958-774-070-7.  pp. 450-455
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Workshop: The workshop took place one  afternoon in early 
January 2014, from 2:00 to 4:00 p.m. The participants were 
40  school-kids (ages 1–4 and 6–11), 3 teachers, 21 workshop 
organizers (19 university students, 2 university teachers). The 
kids were divided into four groups and there was one addi-
tional teacher group. Each group was accompanied by 3–4 
design students.

Group 1 and 2: Testing
Groups  showed prototypes on the Smartboard in the class-
room and talked about them with the kids. The kids were the 
‘jury’ and were asked to rate certain aspects (legibility, color, 
fun, etc.) with a special rating system. Kids could also come to 
the boards, interact with the prototypes, and make comments 
(see fig. 8).

Group 3 and 4: Ideation
Groups  played games to learn about the children´s interests 
and let them draw on ‘magic Smartboards’ or add fantasy fea-
tures to their existing prototypes (see fig. 9). The groups were 
very colorful, noisy, creatively messy, and merry.

Group 5: Teacher focus group
There was a round-table discussion and brainstorming with 
teachers about several topics that came up in the design pro-
cess, such as: what were the obstacles while using the Smart-
boards, what worked, what did not, was the technical and in-
frastructure supportive so that they could build applications 
themselves, what could be improved,  etc. 

Each group had a session of 20 minutes and then alternated 
rooms, so every group was in every room once (except the 
teacher group).

 

Figure 7. Tools, Questionnaires and Guidelines for the Workshop.

Figure 8. ‘Testing-Groups: Kids Trying Out the Prototypes, Effective and Funny Rating System Using Cardboard Plates with Smiley Faces.

Figure 9. ‘Ideation-Groups: Augmenting Paper Prototypes with Features, Drawing Fantasy Smartboards and Game Playing.
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Iteration
Findings, inspirations, and new ideas from the workshop were 
again analyzed, put into writing and then together with the 
private testing results  used for an iteration of the existing 
prototypes. The changes that were made to the prototypes 
varied. Some only changed details, colors, illustration styles, 
etc.; others changed their concept much more profoundly, 
and some even completely discarded their concept and de-
veloped a new one. 

PRESENTATION AND FEEDBACK

Three weeks after the workshop took place we held a final 
presentation at the school with the revised concepts and de-
sign. Attendees were several teachers, the head of school, 
some school-kids as well as colleagues and researchers from 
the university. All students showed their working interactive 
prototypes on the Smartboard. Each student  presented his or 
her concept in four minutes sharp, followed by a two-minute 
open feedback round. As this  was the very first public pre-
sentation for most of the class, this was also a great train-
ing for them. The feedback during the presentation was very 
constructive, positive and interesting. Feedback from the 
teachers was specially  valuable for future developments and 
projects.

The very important last step in the design-class process and 
in the semester was the internal feedback round in class be-
tween the university teacher, the co-teacher, and the stu-
dents. Here, the whole process and all the methods and steps 
were analized and the future use of those methods and value 
for the design process discussed. 

DISCUSSION

The process throughout the semester was highly motivated 
and concentrated, and the outcomes very rich. It was a great 
pleasure to teach this class.

The group was diverse: not only was it a mixed student-group 
from different design disciplines (communication, product, 
and interface design), but their level of experience varied. For 
some of the students it was their first semester, and there-
fore their very first contact with design after high school. 
Some were in their second year of study and already had an 
idea of the design profession, others were going  through an 
apprenticeship and were learning a related technical profes-
sion. The feedback from all those students (and also from the 
school) was throughout very positive. It was a novel approach 
to design for all of them, experienced or inexperienced. With 
respect to participatory design they were all beginners and 
therefore worked together beautifully. The class was evalu-
ated via an anonymous questionnaire (17 participants) and 
an oral feedback round. Most students said the methods they 
learned were very valuable tools and they planned to keep us-
ing them in their further studies. Particularly, the testing was 
often mentioned as highly enlightening. Also the ‘field-work’ 
aspect – working with the ‘real world’ − was pointed out to be 
very inspiring, motivating and eye-opening.

More analysis is required to fully asses this class in terms of 
teaching methods to be able to build upon the lessons learned 
for future course development. The experiment to make a par-
ticipatory ‘fieldwork’-like design approach the subject-matter 
of a design basics class was  very promising; it will be interest-
ing and important though to observe the development of the 
participating design students to learn if taking this class will 
have  an impact on their approach and understanding of the 
role of design in their future projects. 

We look forward to future collaborations with the primary 
school and hope that  some prototypes will turn into  major 
design projects in the following semesters. After all, public 
education could be a huge and interesting field for designers, 
where design skills are greatly needed and very welcome. Sad-
ly, due to the lack of public funds for the educational sector, 
this area is not yet of great interest to design firms and the like. 
However, as long as this is the case, we can always think of 
Victor Papanek and his invitation to designers to dedicate 10% 
of their working time and energy to non-profit social projects 
(Papanek 1971). Forty years later this is still a valid concept.

Figure 10. Final Presentation and Feedback Round in School-Classroom at ‘Grundschule im Bornstedter Feld’.
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DESIGNING FROM GRANDMOTHERS DOMESTICITY IN 
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INTRODUCTION

The places, their traditions and rituals contain codes, which 
make people connect emotionally with the tangible and intan-
gible elements which are part of a culture. In this document a 
description is given of the observational methodologies that 
allowed us to map and evaluate the characteristics of grand-
mothers’ houses in Bogotá. A study of the methodologies of 
identification of elements and their translation into a design 
language can also be found. Stories and interactions at the din-
ner table are analyzed to create an object and space proposal 
that poses a place where traditions and emotions materialize.

VISUAL ETHNOGRAPHY APPLIED TO THE SEARCH 
OF DESIGN CONCEPTS

This project started with the exploration of Bogotá houses, 
citizens, and what defines their domesticity. Various catego-
ries of houses to observe were established, within which the 
houses of Bogotá grandmothers were defined as  objects of 
considerable study, as they are containers of memory, tradi-
tion and rituals that define important features to understand 
domesticity in Bogotá. 

The starting point in the observation was a workshop  in which 
a group of people, mostly art and design students, were asked 
to search in their family homes for a number of objects that 
reminded them of the emotional interactions of the houses´ 
inhabitants with their respective spaces, objects, situations 

and specific rituals. These aspects were established from an 
observation guide and compilation of information (Mosse, 
2010). This guide allowed to gather aspects relating to the 
most special places in the houses, their spiritual centers, the 
more or less important objects, the main sources of light, 
people who lived there and their meeting centers, the new-
est and oldest objects in the houses, and the  special rituals 
that take place there. From the observed aspects, a sensitive 
framework was created, to be able to recognize what it is that 
connects people with their houses, meaning that they are not 
just  places that contain physical aspects related with design, 
materials, areas, etc., but that they also contain emotional 
aspects in the way they are inhabited and appropriated. 

The compilation tool that was used is known as Visual Eth-
nography, employed by visual anthropology to obtain infor-
mation through photography and video, on the manifesta-
tions of a culture "through its visible symbols embedded in 
gestures, ceremonies, rituals and artifacts located in built or 
natural environments” (Ruby, 1996).

ABSTRACT

The future cannot be understood without the past, without the traditions and without those 
tangible and intangible legacies that bind us emotionally to a place. In this lies the beauty that 
connects people with the objects that surround them and the spaces they live in. 

From the study of the objects and the poetic and aesthetic aspects of grandmothers’ houses 
in Bogotá, a proposal of both a location and various objects is developed. The proposal is an 
approach to a domesticity in which the role of gender and narratives of Manuel Carreño’s tra-
ditional book Manual de urbanidad y buenas maneras (Manual of Civility and Good Manners) 
become the axis for creating this place of conversation between emotions, tradition and design.

KEY WORDS: traditions, poetic descriptions, domesticity, customs, Bogotá

1 The Soft Domesticity Workshop took place in Bogotá on Febru-
ary 2010. Carolina Agudelo, Coordinator of Textiles and Fashion 
area at Universidad de los Andes’ Design Department, and 
Carole Collet, Deputy Director of the Textile Futures Research 
Centre of University of the Arts, London, directed it.  The work-
shop’s aims were to collect visual information of Bogotá homes 
and to explore the possibilities for textiles in a future scenario 
for Bogotá in 2050.  Twenty people participated and approxi-
mately 60 houses/homes were explored and documented for 
the workshop.
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Once the information was gathered, a map was organized 
based on the spaces that were repeated more often in the col-
lected photographs. That was how the garden, the entrance, 
the lounge, the dining room, the kitchen, the inner courtyard, 
the hall, the rooms and other spaces were mapped. This map 
was denominated Moodboard, which, in the creation of a 
project, is used to develop concepts and allow the Creative 
Director and his team to understand the visual style that has 
to be achieved. A poetic description of each space, based on 
the information collected, gave way to the conceptualization 
process. This poetic descriptions are the base of the project’s 
concept; they are linked with the story or feeling captured in 
the images. These images often relate to family background, 
particular events, different feelings, materials, people or 
places. Their highly emotional content can be an input to cre-
ate stories, therefore creating a link between image and word. 

CONCEPT PROTOTYPING TO ESTABLISH THE AES-
THETICS OF A DESIGN PROJECT 

The concept prototyping was built based on points of inter-
est taken from the conceptual map of grandmothers' houses. 
This tool uses the previously developed aesthetic language 
to analyze and translate visual and conceptual´ information 
from new images. This construction is made from the design-
er’s or creator’s particular interest, in a synthesis and appro-
priation exercise. Therefore this tool is highly influenced by 
the creator’s personal sensitivity and emotion as well as the 
project’s specific needs. This methodology is used by trends 
development offices to establish the aesthetic precepts on 
which an industry will move years in advance.

Some points of interest were taken from the grandmothers’ 
houses related to situations and rituals identified as repeti-
tive from the information collected from interviews to the 
inhabitants of the homes observed during the workshop.  
Those situations and rituals were intended to be explored for 
the final purpose of the project.

The concepts developed from these points were:

1 Spiritual Collector: The faith and spiritual corners of 
grandmothers’ houses in Bogotá. It has to do with the 
Catholic religion that most of the homes in Bogotá pro-
fess. Religion as a way of expressing spirituality.

Figure 1. Grandmothers home conceptual map/moodboard. Photography: Juanda Contreras + Daniel Pinilla. 2013.

Figure 2.  Grandmothers home concepts prototyping.  Photography:  Luisa 
Rodríguez. 2010
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2 Glazed Tile with Sunday Flavor and Sunday Break: The 
weekend meals prepared and set by the grandmother for 
her family. They become a meeting and behavioral ritual.

3 Objects from a Withheld Past: the most meaningful or an-
tique objects that are, in their great majority, provided 
with stories and anecdotes.

4 Rustic Silver Reflection: Cabinets full of silver objects that 
play an important role in the materiality of Bogotá homes.

5 Souvenirs of a Walked Road: The small objects that con-
tain stories or are themselves a story. Memories that re-
main hidden from the quotidian view in form of a secret. 

6 Cuddling Memories and Handmade Lifestyle: Presence of 
fabrics and crochet as a work of grandmothers. Houses 
are wrapped in fabrics.

Amber Tableware: The tableware that is used only for guests 
and special events. It regularly came as a wedding gift from 
some European country and is visible but not reachable, as a 
sort of treasure. 

SCENARIO BUILDING FROM A SPECIFIC NARRATIVE 

For each one of the concepts a scenario visualization was 
made, that results from an exercise of collecting design 
models and doing several brainstorming sessions, in which 
keyword lists were developed concerning the interactions, 
compositions, materials, and narratives that the concepts 
express. Each of these scenarios was named and organized in 
an infographic for further analysis.  

To continue the development of the project, the concept Amber 
Tableware was chosen because several of the answers in the 
questionnaires made during the visual ethnography situated 
the ritual around the table and the food, as one of the most 
important ones practiced in grandmothers’ homes in Bogota. 

This suggested a point of intersection between generations, the 
emotional connection provided by a meal; the table dressed 
and fine tableware are the points on which the ritual rotates.  

The scenario built for this concept was established around 
the narrative about manners and behavior at the table and 
is guided by the book Manual de urbanidad y buenas mane-
ras (Manual of Civility and Good Manners) of Manuel Carreño, 
published in the year 1853. Houses of grandmothers are the 
most traditional homes in urban Bogotá, becoming the last 
place where we can still find traditions and ways of behaving 
inherited from the nineteenth century. As a result of these 
influences, especially the English and the Victorian ones, the 
book traditionally known as La urbanidad de Carreño ap-
peared in some South American countries (in the past part 
of  the Gran Colombia, which included Venezuela, Colombia, 
Panama and Ecuador, some parts of Brazil, Perú and Nicara-
gua). The book was used  in Colombia up until the 1970’s, and 
was used as the guidebook to educate generations on how to 
behave in society. This traditional book was chosen for the 
development of the narrative of the scenario because it was a 
reference of good manners for many of Bogota’s citizens.  La 
urbanidad de Carreño has a chapter dedicated to behavior 
and etiquette at the table, from which the elements for the 
food ritual scenario development were extracted.  The narra-
tive of the scenario was named “The space of good manners, 
the objects of good customs”.

These elements laid down the stage narrative into three 
phases: the table set up, the moment during the meal and the 
moment after the meal. An analysis was made in these three 
phases, about three elements that contain the insights on 
which the project’s design phase was developed: the roles, 
the objects and the space. The roles established by Carreño 
were crucial to find out the relationships between the pro-
tagonists of the scenario and the elements of their story, for 
each of the project’s pieces. For instance, the hostess, who is 
the lady of the house, is the reference point for the distribu-

Figure 3.  Grandmothers home scenarios.  Infographics:  Jaime Patarroyo.  2012.
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tion of the different dinner guests at a table according to their 
level of importance. Objects that are part of the ritual play an 
important role in the way the dinner is served, the use of the 
utensils and the appropriate limit in the gestures and behav-
iors at the table. The space defines the paths and interactions 
between one guest and another.

THE MATERIALIZATION OF THE SPACE OF GOOD 
MANNERS, THE OBJECTS OF GOOD CUSTOMS 

From the infographics and the identified and declared ele-
ments, a design place was marked out. Therefore, it could be 
defined that a confined space (the floor) was needed, a central 
object for the ritual (the table), some objects in which the ritu-
al’s participants could be located (the chairs) and the elements 
to prepare the ritual and set up the table (the tableware).

Figure 4.  Amber china scenario / “The space of good manners, the objects of good customs”.  Infographic:  Jaime Patarroyo.  2012.

Figure 5A.  Table rituals infographic.  Infographic:  Lina Giraldo + Valentina Danna.  2012

Figure 5B.  Objects, roles and spaces infographic.  Infographic:  Lina Giraldo 
+ Valentina Danna.  2012
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The Space
To be able to understand the space, a prototype was made to 
get a feel of the scale that the project’s staging would finally 
have. With wooden boxes, the size of the space was estab-
lished. It was already clear from an earlier sketching that a 
floor would limit the space. The floor was finally developed 
based on a piece of lace from the seventeenth century and 
ceramics were intervened and translated into a giant table-
cloth. The lace is important within the materiality defined 
from the concept prototype. It is highly ornate, it denotes a 
woman’s table and it forms part of the world of crochet and 
lace, found repeatedly in different scenarios of grandmoth-
ers’ houses in Bogotá.

The Chairs
The design process and materialization of the chairs had to do 
with the people that would be seated on them and that, ac-
cording to the ritual, are: the hostess or lady of the house, the 
gentleman of the house, the important couple of guests, and 
the not so important couple of guests. In this way the search 
for the chairs started. They would translate the social fea-
tures and behavior from those who were going to seat at the 
table depending on their degree of importance. The process 
of sketching was done with the chairs to emphasize features 
and characteristics of the table’s characters. The chairs of the 
host and hostess or gentleman and lady of the house have a 
common gesture: they are long and squared. The gentleman’s 
has a heavy gesture whereas the lady’s one is much lighter.        

Figure 6.  Sketches and prototypes.  Photography:  Santiago Orjuela + Jaime Patarroyo.  2012

Figure 7.  Space prototype and final lacy floor.  Photography:  Carolina Agudelo.  2012-2013
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The chairs of the important guests are rounded and decorat-
ed on top with an ornate carving. The chairs were joined in a 
gesture that determines the dominance of men over women 
at the stage of defining the positions in the table and other 
aspects of their lives9.

The chairs of the non important guests are simpler, also 
rounded but with less ornaments. They were also joined with 
the same gesture of men over women. The chair is uncom-
fortable, showing the hostess’ indifference for the guests’ 
comfort, it has the seat tilted forward pushing the guest onto 
the table and forcing him to use his legs for support. 

Figure 8A.  Lady’s chair.  Photography:  Juanda Contreras.  2013.

Figure 8B.   Gentleman’s chair.  Photography:  Juanda Contreras.  2013.

Figure 9.  Important guests’ chair.  Photography:  Juanda Contreras.  2013.

Figure 10.  Unimportant guests’ chair.  Photography:  Juanda Contreras.  2013.

2 For some people the book La urbanidad de Carreño appears at 
times extremely sexist and controlling in reference to women’s 
activities and gestures. Considering it was written in 1850, it is 
understood that women’s freedom was restricted by male fig-
ures, father or husband.
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The Table
The table was a fortunate discovery. In the quest for a piece 
that would fit the size of the originally developed prototype, 
it was found in a warehouse in a city near Bogotá. The table 
was not intervened or modified. It was finished and painted 
and presented that way.

The Tableware
In the same way as the chairs, each set of the tableware was 
developed taking into account the characteristics of the 
guests and the narrative imposed on each one of them.  

Figure 11.  Table.  Photography:  Juanda Contreras.  2013.

Figure 12.  Tableware.  Photography:  Juanda Contreras.  2013.

For the prototype, paper traditional lace table covers were 
used, that were part of the materiality of the constructed 
scenario. White standard tableware was used as the base, 
and for the design, instructions from La Urbanidad de Car-
reño were taken, and thus, the borders were ornamented so 
that the food would not touch them, precise instructions for 
the use of the cutlery and where it should rest after eating 
were written, a tilted soup bowl was made and plates were 
made as baskets where only one loaf of bread would fit. From 
these prototypes, the ceramic dishes were made, taking pa-
per lace onto different materials distant from flexibility, that 
despite being heavy and rigid, achieved a feeling of lightness.

The Space of Good Manners, the Objects of Good 
Customs: Installation Artwork

Figure 13A.  Installation.  Photography:  Juanda Contreras.  2013.
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COMPILATION OF METHODOLOGIES

Some methodologies related to fields as design, arts and so-
cial sciences were applied through the development of the 
project.

Visual ethnography was used to obtain first hand information 
about homes in Bogotá and their domesticity.  From all the 
images collected that contained sensible and emotional in-
formation it was possible to build visual maps that are known 
as moodboards.  A moodboard is a tool use by designers to 
communicate their ideas effectively through the develop-
ment of a project.  Conceptual maps, that in this project are 
the conceptual conclusion of moodboards, were built from 
the answers obtained from the questionnaires done during 
the visual ethnography.  Those answers related with sensa-
tions of the images selected conclude in phrases used to 
name them.

Concept prototyping is the appropriation of aesthetic con-
cepts to be reinterpreted and presented from the particular 
interest of the project.  All those images constructed become 
the starting point from which different design scenarios were 
built.  The scenario building was made from the insights, ref-
erents and narratives compiled to communicate the concept 
values effectively.  To visualize the conclusions of the sce-
narios, infographics were developed as a visual conclusion to 
establish the most important and definite ideas in the devel-
opment of the project 

The construction of narratives around the concepts was a 
crucial task for the project.  Through stories it was possible to 
design around poetry, relating it to recover traditions and the 
way people will relate to them in the future.  There was emo-
tional information that was fundamental to the narrative be-
hind the pieces and the space.  From narratives and scenarios 
it was possible to make sketches and fast prototypes to ma-
terialize ideas.  Forms, sizes, colors, textures, materials and 
interactions were established and evaluated to decide what 
pieces to develop for the project.  Material experimentation 
was fundamental to be able to push the materials forward 
and is made through an animated conversation within mate-
rials at laboratories and workshops with crafters involved.  In 
this project the rigid materials become softer in appearances 
because of those conversations.  

The definition of materials and the making of final prototypes 
are the final phase of the project, giving an accurate idea of 
what was explored and the decisions made in each one of the 
phases developed. 

CONCLUSIONS

This project begins with a sensitive and emotional journey to 
the places where we live as citizens of Bogotá, places that 
contain traditions and rituals passed down from generation 
to generation, and aesthetic codes that make us feel at home.

One of the main objectives of the project is to create a map 
of the tools and methodologies that we use as designers and 
artists in creation processes. Those methodologies we use in 
decision-making that are carried out in a sensitive way, but 
that also correspond to the tangible needs of a project, such 
as choosing a color or material. Many of these tools, taken 
from sciences and social sciences, translated to a sensitive 
perspective, make creation in design and art an interesting 
place where rationality and emotion converge.

This project celebrates the development of objects that spin 
a story of meanings surrounding the ritual of food. It is based 
on a book of manners that, although currently out of date, 
contains information on our culture and permits us to con-
nect with a past that gives us inputs to  define our present 
and future materiality, in a celebration of local customs we 
can project to the world.
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»CO-PHOTOGRAPHY« AS A RESEARCH TOOL 
– USING NARRATIVE PHOTOGRAPHY 
AS A PARTICIPATORY TOOL 
FOR USER INSIGHTS

Annelie Franke
Universidad de los Andes
  afranke@uniandes.edu.co
Monika Hoinkis
University of Applied Sciences Potsdam
  hoinkis@fh-potsdam.de

WORKSHOP POSITION PAPER 

Background Issues
As a contribution to this year's conference theme Colours of 
Care we propose a workshop on Co-photography as a design 
research tool. The term Co-photography was coined by the 
workshop´s organizers to combine participatory methods 
as applied in co-design processes and photography as an  

empiric story-telling tool. The workshop is linked to the D&E 
2014 design case paper “Tap Anything.” A Design (Class) Case: 
Teaching Participatory Design Methods as Design Basics. The 
design case reports from a participatory design process in-
cluding a workshop from which the idea of Co-photography 
evolved (see Fig. 1).

We see the workshop located within the designated confer-
ence topics Design for Social Innovation, Methodological Is-
sues of Design and Emotion and Experience and Interaction.  

Figure 1. Scene from participatory workshop in a primary school. Playful and effective rating system for kids ‘jury’ rating prototypes using cardboard plates with 
smiley faces.

In memory of Monika Hoinkis
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In this hands-on workshop participants will learn about partic-
ipatory methods in general, about the potential and creative 
value in developing their own participatory methods and tools 
for user insights, and will then go out into the field and prac-
tice Co-photography within a one-hour brief project based on 
their own method design. The workshop results in a popup ex-
hibition of the photographic results.

Co-design describes involving stakeholders and future users of 
products or services strongly in the design process. Express-
ing creativity, ideas and thoughts in words or sketches may be 
difficult for many people if they are not used or trained to do 
so. A common method to help them express themselves and to 
be creative is providing participatory toolkits (Sanders 2003, 
2013): kits containing crafting material such as stickers, Lego 
blocs, fabrics, etc. as a means of assembling prototypes and 
sketch ideas.

Our workshop is based on Liz Sanders model of Say, Do, Make 
– listing tools and techniques that complement and reinforce 
each other in the participatory design process (2013). We ap-
ply this model to photography as a means of expressing one-
self and tell a story. Photography in general is an excellent 
medium to capture emotions and information, therefore it is 
an essential documentary tool for later analysis in participa-
tory workshops, observations, etc. We propose not using pho-
tography to document a participatory outcome in a co-design 
workshop but to let it be the outcome: materials from a toolkit 
provided by the researchers shall be used by the questioners 
for making artifacts, props, etc. to ‘stage’ their photographic 
answer (see Fig. 2). The outcome could be described as a vi-
sual short story (see ‘Narrative Photography,’ e.g. Black Box 
Gallery 2011). 

This technique draws from the concept of design probes (Gav-
er 1999), in which it is not the researcher who  takes photos 
as a tool for insight, as known from the visual data collection 
in ethnographic photography and visual anthropology (e.g. 
Theye 1989, Levi-Strauss 1978, Sander 1929), but the future 
user/questioner who is asked to take a photo as a visual an-
swer to a question.

Workshop Goal
Attendees get an overview of participatory approaches and 
methods and learn that methods can be varied, changed, 

adapted – they can themselves be designed. They make their 
own hands-on experiences with photography as a participa-
tory method, preparing interviews, approaching questioners, 
collecting data, etc. Analysis of the data will be brushed but 
not executed in depth. The workshop is meant to enhance the 
vocabulary of design researchers that already use participa-
tory methods but have not yet included photography  to their 
palette, as well as designers and researchers that are entirely 
unfamiliar with the co-design method and would like to prac-
tice it for the first time in a playful environment.

Approach
Part 1 (30 minutes): brief keynote presentations by the orga-
nizers on the use of participatory methods and applications in 
the design context as well as a brief introduction to narrative 
photography

Part 2 (30 minutes): pressure project. Design brief, brain-
storming, developing individual method, paper prototyping, 
fieldwork preparation

Part 3 (60 minutes): fieldwork/practice Co-photography. At-
tendees swarm out and get people to take photos as answers 
to prepared simple but playful questions (e.g.,  ‘How are you 
today?’, ‘How was your lunch today?’ and also more complex 
questions like ‘What is your relationship to your neighbors?’, 
‘What is your relationship to politics?’, etc.)

Part 4 (60 minutes): sighting and selection of images, open 
discussion, résumé

Part 5 (post-workshop, optional): printing out photos on site 
on a mobile printer provided by the workshop's organizers 
for putting together a pop-up exhibition of workshop results 
(photos) at the D&E conference

NAMES, AFFILIATIONS, AND CONTACT 
INFORMATION OF THE ORGANIZERS:

Prof. Monika Hoinkis (contact person), University of Applied 
Sciences Potsdam
Email: hoinkis@fh-potsdam.de

Prof. Annelie Franke, Universidad de los Andes
Email: afranke @uniandes.edu.co

Fig. 2: Based on Sanders (2013) model of Say, Do 
and Make – tools and techniques that complement 
and reinforce each other in the participatory design 
process. Model showing Co-photography involving 
all dimensions of a participatory design toolkit
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Intended Number of Attendees: Minimum: 12, maximum: 25

Planned Length of the Workshop: Half a day workshop  
(3 hours)

Preferred City for the Workshop: Bogotá

Characteristics of the Space/room Needed to Con-
duct the Workshop:
Workshop room with tables and chairs for max. 25 partici-
pants, projector, flipchart.

Optional: exhibition space during the conference. A designat-
ed wall or small room, ideally in a waiting/resting area. If no 
wall is available, partition walls or similar.

Materials needed by attendees: digital camera, if on hand: 
laptop.

Basic materials for toolkits are provided by workshop organiz-
ers. Attendees are encouraged to contribute by bringing what-
ever material they have at hand.
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PRODUCT IMPACT 
TOOL WORKSHOP
MASTERING AFFECT AND EFFECT IN 
HUMAN-PRODUCT RELATIONS

Steven Dorrestijn & Wouter Eggink (corresponding author)
University of Twente, Industrial Design Engineering, Faculty of Engineering Technology
  s.dorrestijn@utwente.nl, w.eggink@utwente.nl

KEYWORDS: Product Impact Tool; Influence of Behavior; Social Engagement in Design;  
Shaping Technology; Philosophy of Technology

INTRODUCTION

The Product Impact Tool is the application-oriented result of 
the research project Product Impact on User Behavior, aiming 
to investigate the impact of technology on users and to make 
the insights applicable in the design process (Dorrestijn 2012). 
The impact of technology on users and society is an impor-
tant topic in research on technology in reflexive research fields 
(philosophy of technology, media studies). Especially in recent 
empirically oriented philosophy of technology and the related 
interdisciplinary field of Science and Technology Studies this 
has resulted in concepts that promise to be of interest for ap-
plication in design as well. For example, the notions of script 
and of delegation of action from humans to technologies (La-
tour 1992) may be compared to research at the interface of psy-
chology and design on affordances (Norman 1988), persuasive 
technology (Fogg 2003), and nudges (Thaler & Sunstein 2008). 

Design practice has made little use of this knowledge, although 
to date there is a growing awareness of the possible advan-
tages of combining research fields (Tromp, Hekkert & Verbeek 
2011); the recombination of perspectives is promising for un-
derstanding human-technology interaction. This is useful for 
improving product usability as well as for addressing ethical 
issues in product design (Lilley 2009; Lockton 2010; Dorrestijn 
& Verbeek 2013). It can also provide guidance for the shap-
ing of new technology (Eggink 2013). The Product Impact Tool 
aims to translate theories about the influence of technology 

on design practice. The tool comprises a model and a format 
for a session that provides instructions on employment of the 
model. The workshop will provide an extensive introduction 
to the model, and workshop participants will then be guided 
through a session to apply the tool to a case (social engage-
ment in neighborhoods).

MODEL: MODES OF AFFECT 
AND TYPES OF EFFECT

As part of the tool the product impact model serves to struc-
ture the exploration of user guiding and changing effects. The 
product impact model shows a human being, affected by tech-
nology from different sides. The model comprises a repertoire 
of different types of effects of technology on humans, ordered 
according to four different modes of interaction.

This model reflects an analysis of human-technology relations 
based mainly on work in phenomenological philosophy and 
media studies (Flusser 1999; Ihde 1990; McLuhan 2003). It is 
however equally possible to use the model without much ref-
erence to these background theories. The interaction modes 
can also be described in a more design- and exact science 
oriented vocabulary. Thus, the relationships and interactions 
between humans and technology are categorized as follows: 
before-the-eye, to-the-hand, behind-the-back, and above-
the-head (Figure 1).
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Before-the-eye (cognitive)
The most common understanding of using technology is prob-
ably that humans employ technologies as means for reaching 
their goals more effectively. Technology can contribute to such 
goal-oriented action by supporting and directing the cognitive 
processes of decision-making. The first type of influence in 
the quadrant before-the-eye is “guidance” towards intended 
use. In design this effect is applied by aiming for self-evident 
forms and colors, by adding arrows and text, etc. The influ-
ence on human action can also be more intrusive: “persua-
sion” through design. In this case technology not just guides 
towards proper use but intends to change people’s behavior, 
as in the case of pop-up banners on websites. In either case 
technology addresses the human decision making process.

To-the-hand (physical)
Technical products can also shortcut cognition and push or 
subtly guide the user’s body and gestures. Although to have 
products before-the-eye may be the most common under-
standing, having products to-the-hand is the more basic inter-
action with technology. To-the-hand, or physical interaction is 
about holding handles, pushing buttons, the height and com-
fort of chairs and desks, or the hard safety measurements of 
locks, helmets, fences and the like.

Behind-the-back (environment)
Apart from influences that reach humans through direct con-
tact, technology can also influence people in an indirect way. 
The material-technical environment and the infrastructure 
form a background that facilitates or directs human action and 

history. It is generally not possible to redesign a whole product 
environment, but the success or failure of the appropriation of 
products can be understood and influenced by addressing the 
environmental effects. 

Above-the-head (abstract)
The interaction modes “physical”, “cognitive”, and “environ-
ment” are all about concrete relations between humans and 
technologies. This means that there are always concrete cases 
and examples at the base of the analysis. In the “above-the-
head quadrant”, in contrast, an abstract theoretical approach 
looks at the relations between humans and technologies in 
general. What is the nature, or the essence, of technology? 
What is the meaning of human freedom or privacy in the light 
of the impacts of technology? Grasping the interdependency 
of technology and society at this general level remains specu-
lative; at least, opinions are very diverse and often contradic-
tory. The philosophical views of technology vary from “utopian 
technology” to “dystopian technology”, with “ambivalent hy-
bridity” as the contemporary synthesis in the middle. Obvi-
ously, it is not in the power of neither designers, nor users  to 
change how technology influences humans throughout history 
and on a worldwide scale. Still, these generalized understand-
ings determine visions of technology that help to understand 
ethical controversies and people’s attitudes to technology.

WORKSHOP DESCRIPTION

The Product Impact Tool workshop is designed to raise the 
participants’ awareness of the possibilities they have for in-
fluencing peoples’ behavior through product design. As the 
tool is both meant for analysing product impact and for design 
support, these two functions will be addressed. The partici-
pants will practice with the tool in groups of three  and they 
will work with powerpoint-templates, as we want to record 
the results of the workshop for our research. The workshop 
follows a half-day schedule, with hands-on experience in two 
rounds. After the introduction, the participants will become 
familiar with the product impact tool in an analysis exercise. 
In the second round they will practice with a design case. Both 
rounds are structured in several sub-assignments.

Design case
In a design exercise, participants perform a short design as-
signment in several steps. The case is derived from our own 
research practice about the influence of technology on social 
engagement. One example is the application of FaceTime to 
stimulate contact between neighbors of different ages in a 
Dutch village called Lepelstraat (Jeugdjournaal 2013). But one 
can also think of the arrangement of a local park area which 
encourages people to come out and do sports or exercises 
together (van der Meer 2013). In the workshop the partici-
pants are going to conceive product or service concepts that 
(can) influence people to live more healthily at a neighbor-
hood level. The participants may choose from three different 

Figure 1: Product Impact Model
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sub-themes that are particularly suitable to touch on all the 
aspects of the Product Impact Tool: stimulate healthy eating 
together; gardening and/or growing your own supplies; mov-
ing or exercising to be fit.

The design results will be discussed and shared with all the 
participants. To make this an interesting session and speed up 
the exchange of insights, we do this by interviewing the de-
signers. All materials from the workshop, as well as the litera-
ture and presentations will be available through our website.

See also:  http://www.stevendorrestijn.nl/tool/
http://www.utwente.nl/gw/wijsb/organization/dorrestijn/
http://home.ctw.utwente.nl/egginkw/
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ABSTRACT

Emotional design usually refers to designing in order to evoke or prevent particular emotions 
among users. This workshop is not aimed at discussing solely users' emotions, it is also fo-
cused on understanding how the designer’s emotional experience might influence his/her work. 
Emotion and reasoning are not antonyms. Emotion can even help us to make better decisions, 
e.g., working as an adaptive sign of danger, when basic survival needs are threatened. In the tra-
dition of cognitive research on decision-making, emotions can play an informational role, filling 
in the lack of information that people sometimes find when they need to make decisions. It is a 
heuristic mechanism, which is understood, in the cognitive sciences, as intuitive, since intuition 
is strongly based on emotion. Professionals in a variety of fields, such as design, medicine and 
law, might need to evaluate diverse situations and make quick decisions, grounded on impres-
sions built in a few seconds of observation. These impressions have an emotional basis and 
are commonly based on personal and professional previous experiences, which are part of the 
mentioned heuristic process. The lack of information that would allow designers to logically 
analyse the problem is filled in with affective content. This way, the workshop goal is to facili-
tate designers to understand how their intuitive thinking can help (or ruin) their design.

KEYWORDS: design for emotions; intuition; rationality; design process 

INTRODUCTION: BACKGROUND ISSUES 

Emotional design usually refers to designing in order to evoke 
or prevent particular emotions. Desmet (2009) described four 
approaches to design for emotions: (a) the user-based ap-
proach has the users' emotions as foundations of the design 
and usually includes them in the design process; (b) in the 
designer-based perspective, professionals aim at challeng-
ing users with innovative artefacts; (c) using the theory-based 
approach, professionals search insights in theory to feed the 
process, while (d) the research-based perspective is grounded 
on user research.

When designers are not based on user research, they might be 
led to ignore that their experience does not necessarily rep-
resent that of the target group, since emotional experience 
is commonly understood as triggered by stimuli that might 
change among distinct types of user/person (Frijda, 1986). This 
means that the same stimulus, such as the sound of rain, can 

trigger relaxation among those who enjoy water, or even fear, 
e.g., if it is heard by a community that has been through some 
kind of natural disaster related to water. Thus, it is possible that 
designers, trusting on their views on how to trigger a certain 
emotion, could design biased solutions to simple problems.

This workshop is not aimed at discussing solely users' emo-
tions, but it is also focused on understanding how the design-
er’s emotional experience might influence their work. Emotion 
and reasoning are not antonyms. Emotion can even help us 
to make better decisions, e.g., working as an adaptive sign of 
danger, when basic survival needs are threatened. In the tra-
dition of cognitive research on decision- making (Tversky and 
Kahneman, 1974), Kahneman (2003) states that emotions can 
play an informational role, filling in the lack of information that 
people sometimes find when they need to make decisions. It 
is a heuristic mechanism, which is understood, in the cogni-
tive sciences, as intuitive, since intuition is strongly based on 
emotion. Professionals in a variety of fields, such as design,  
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medicine and law, might need to evaluate diverse situations 
and make quick decisions, grounded on impressions built in a 
few seconds of observation. These impressions have an emo-
tional basis and are commonly based on personal and profes-
sional previous experiences, which are part of the mentioned 
heuristic process. The lack of information that would allow 
designers to logically analyse the problem is filled in with af-
fective content.

One of the most common theoretical perspectives in the De-
sign and Emotion field is the Appraisal Theory. It matches per-
fectly Kahneman and Tversky’s (1974, reviewed by Kahneman, 
2003) perspective on intuition, since they are both originated 
in cognitive psychology. In the Appraisal Theory, emotions are 
understood as the result of a user’s appraisal of products, ser-
vices or any other stimulus (Frijda, 1986; Demir, Desmet, Hek-
kert, 2009). How does this product relate to my well being? If 
the answer reveals expected or real benefits, a positive emo-
tion is likely to occur (e.g., joy, happiness). If it is negative, a 
negative emotion might be the outcome (e.g., sadness).  

Also, users’ concerns might influence the emotional outcomes 
of people’s interaction with products and services. Concerns 
are a person’s goals, motives, or any other sensitivity  (Frijda, 
1986), such as being safe or have healthy food on a daily ba-
sis. By understanding users concerns and how consumers ap-
praise products and services, it is possible to understand what  
triggers  these emotions, and to evoke them through design. 
It states a connection between causes (design elements) and 
effects (emotional impact of design).

The mentioned guidelines refer to a variety of possibilities. 
They range from very concrete information to abstract proper-
ties of a product. As examples, it is possible to mention the 
use of marble in home projects (concrete information), if it is a 
trigger for sophistication to a specific type of user (in projects 
that aim at evoking this experience), and to design of a de-
vice to help older people to achieve everyday goals (abstract), 
instead of solving the problem for them (if “do it yourself” is 
a common trigger to pride in this target group), in a project 
to stimulate pride among the elder. These examples reinforce 
the idea that emotion has an individual basis and that distinct 
kinds of users might appraise similar situations in very distinct 
ways, which means that what triggers  the same emotions 
might change from one target group to another.

Thus, being intuitive can be particularly dangerous to begin-
ners and/or professionals with a lack of knowledge about the 
target group, since intuition will work based on the informa-
tion and impressions they already have. On the other hand, 
knowing how intuition works can be a great tool, when used 
consciously. It allows us to be creative without overestimating 
our knowledge about the target group. This way, intuition is 
best employed when practiced.

WORKSHOP GOAL AND APPROACH

The workshop goal is to facilitate designers to understand how 
their intuitive thinking can help (or ruin) their design. Through 

an exercise described below, they will be trained to under-
stand how their intuition works, facilitating self-knowledge, 
and their intuitive solutions with be confronted with user re-
search. In order to achieve this goal, the workshop will have 
five moments:

a) Short design task (75 min): A design task will be based on 
Demir, Ozkaramanli and Desmet (2010) experiences. Emo-
tion formulas will be built by the design team, including 
the definition of a product to be designed for  a low-income 
Brazilian group1, as well as a discussion about the emotion 
(pride) to be stimulated among them. After that, a concern 
analysis will be developed, followed by the formulation of 
design concepts and their presentation to the group.

b) Projection of a film about the target group (10 min): A short 
documentary on pride, filmed in this low-income Brazil-
ian community, will be shown to the design team. It shows 
people’s testimonial on events that made them proud of 
something or somebody.

c) Mini lecture on Intuition (20 min): The lecture will be given 
by the workshop facilitator (and author of this propos-
al), and will cover the main topic “How (design) intuition 
works”, following the model described in the introduction.

d) Analysis on how the design team would change (or not) 
their design after watching the film (45 min): Participants 
will be asked to evaluate the actual potential of their de-
sign to evoke the intended emotion (pride) and, if needed, 
adjust and/or criticise their design.

e) Facilitator’s analysis on the design team’s intuitive thinking 
(30 min): In order to stimulate self-knowledge, the work-
shop facilitator will finish the activities by analysing par-
ticipants’ design decisions, showing how intuition affected 
their design in good and/or bad directions, which means, 
helping to achieve the design aim or doing the opposite.

INTENDED NUMBER OF ATTENDEES

Maximum: 30; Minimum: 12

DURATION OF THE WORKSHOP

Half-day (3 hours)

THE PREFERRED CITY FOR THE WORKSHOP

Bogotá 

1 The group of freelance cleaners was defined to set a target with 
characteristics potentially distinct from the design team.
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CHARACTERISTICS OF THE SPACE/ROOM 
NEEDED TO CONDUCT THE WORKSHOP

Chairs and table to develop work in groups.
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iNtroduCtioN

Subjective well-being (SWB) is gaining attention in academic 
research (e.g. Duyarappah, 2010; Desmet & Pohlmeyer 2013). 
In literature, SWB has several general definitions, but the ones 
by Diener (1999) and Lyubomirsky (2007) are the most rel-
evant for our research. Specifically within the field of archi-
tecture and interior architecture, interest in and attention to 
design for SWB is emerging. Currently, the architectural type 
most closely linked to issues related to SWB in Belgium is that 
of residential care for the elderly. We use the term ‘residential 
care’ for the mix of different types of permanent stay for elder-
ly persons, that also provide some form of (medical) care and 
assistance. In this sector, the architectural concept and the 
type of care provision are inextricably connected.  Due to the 
ageing population, this sector is under pressure, evidenced 
by the threat of shortage in vacancies (Vlaams Agentschap 
Zorg en Gezondheid, 2012, 2013). However, equally problem-
atic is the negative connotation residential care has in today’s 
public discourse. This seems to be caused partially by the 
negative image with regards to the living experiences in the 

architectural environment of these settings, which are often 
perceived as ‘rather clinical’: several studies and public com-
plaints of residents mark this problem area (Callewaert & De 
Maeseneer, 2000; Neos, 2013; Penninx et al., 2007; Stichting 
SBO-NH, 2011; Vlaamse Ouderenraad, 2012; Ministerie van 
Volkshuisvesting Nl, 2010). The interactions between a per-
son and his/her physical environment reveal an interaction 
between objective well-being (OWB), or the realization of ‘pri-
mary needs’, such as shelter, hygiene, nourishment, and us-
ability in the physical environment which are inherent in this 
setting, and subjective well-being (SWB), that is an intuitive/
emotional ‘state of mind’; a personal status, which is gaining 
importance but apparently does not seem to be provided by 
these settings. In other words, the new demand for positive 
(living) experiences in the physical environment exceeds what 
the presently built environment of the archetypical ‘old peo-
ples’ home’ as a ‘resting place’ for the elderly, seems to offer. 
The accomplishment of OWB does not seem to suffice for the 
flourishing of elderly people in residential care (e.g., Miller et 
al., 2012). This problem has an architectural undertone. In our 
view, this implies that a possible key to obtaining SWB in these 
environments can be found in the quality of the architectural 

aBstraCt

subjective well-being (sWB) is an emerging research topic in the field of design sciences in 
general, and in the field of (interior) architecture in particular. however, research that focuses on 
the question of how (interior) architecture can positively contribute to sWB is still in its infancy. 
taking into account the increasing greyness of our population, design for sWB in the field of 
residential care design seems very valuable. therefore, this paper gives a first sWB-exploration 
of the Belgian intramural residential care landscape. the two most common intramural care 
concepts in Belgium will be analyzed through the lens of desmet and pohlmeyer’s (2013) 
positive design framework by looking at the first author’s ethnographic research data, which 
resulted from volunteer work. the results give insight into which of the existing concepts has 
the most sWB-potential while taking into account elderly persons’ changing demands relating 
to positive experiences in living environments.

keyWords: subjective well-being, interior architecture, residential care typology, elderly people
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design and that (interior) architects are challenged to incorpo-
rate this intriguing relationship between a person and his/her 
physical environment in residential care.

This paper is a first step in a research program with the pur-
pose of augmenting SWB in residential care for the elderly 
through manipulating the (interior) architectural design. 
When looking at the history of the design focus in residential 
care architecture (see Stevens et al., 2013) we notice that the 
introduction of OWB-research topics in the architectural de-
sign process in the 1970s (e.g. Universal Design, accessibility, 
ergonomics) had a great impact on architectural realizations 
(Mens & Wagenaar, 2009). The interiors of residential care be-
came more adapted to what people needed: user friendliness 
for elderly who became more and more physically challenged, 
etc. In other words, this OWB-research contributed to shaping 
the environment to the needs and demands of people towards 
their physical environment. Currently, a similar activity is initi-
ated concerning the research topic of SWB, or the newly posed 
wishes elderly persons have concerning their habitat (Stich-
ting SBO-NH, 2011; Vlaamse Ouderenraad, 2012). However, 
today we are not ready to provide sufficient design informa-
tion to (interior) architects in order for them to integrate SWB 
in their creative processes, since there are still many unan-
swered questions regarding what SWB actually means for the 
elderly in their built environment. For OWB, on the other hand, 
a firm knowledge base has already been established, and al-
though there is still considerable work to be done, the trans-
fer of this knowledge to designers has also been executed, 
as evidenced by the many faces and the variety of concepts 
of residential care present today. Indeed, when we randomly 
look at the architectural realization of residential care settings 
in Belgium, we immediately notice a number of care concepts 
that differ in the sort of care delivery, the specific target group 
of residents (level of dependence/independence, age, gen-
erational differences), etc. Although all care concepts today 
largely comply with OWB-demands of the target group, it is far 
less clear how these different concepts perform with regards 
to SWB. From a typological point-of-view, it is therefore an in-
teresting starting-point to systematically list these variations 
of OWB-certified residential care concepts, and evaluate them 
from the perspective of SWB. 

researCh purpose 

The main objective in this paper is to get insight into how 
Belgian residential care concepts currently stand in relation 
to SWB. First, we give a classified typological overview of the 
Belgian residential care landscape to frame our research (see 
Figure 1). We then focus on the specific residential care type 
of intramural care for a SWB analysis. The focus on the intra-
mural care type evolved out of bringing the entire typological 
classification in contact with the current care need/situation in 
Belgium. Statistics show that 2.3% of the Belgian population is 
in need of long term assistance and care on a constant basis 
(Statistics Belgium, 2014). Out of the people aged 80 or older, 
already 42% reside in long-term residential care, and can be 
defined as the target group of the intramural care type. Even 
though the government has been investing in and building a 
great deal of these intramural care facilities over the last de-
cade, and already a great number of Belgian elderly reside in 
these facilities, a climax has currently been reached relating to 
a shortage in vacancies. 

To continue, the intramural care type will be analyzed based 
on its objective characteristics. Afterwards, we try to get in-
sight into how intramural care in Belgium currently stands in 
relation to SWB by analyzing this type through the lens of Des-
met and Pohlmeyer’s ‘Positive Design Framework’ (2013).

the BelgiaN resideNtial Care typology 
aNd the arChiteCtural Care CoNCepts

In order to get an overview of the residential care landscape 
in Belgium to frame our research, we listed the nationally ac-
knowledged and government granted types (Evrard, 2013; Kon-
ing Boudewijnstichting, 2014; Myncke et al., 2007;  Neos, 2014; 
Vlaamse Ouderenraad, 2013; Plus Magazine Knack, 2014; San 
Egidio, 2014; Swinnen, 2012; Vlaams Agentschap zorg en gezond-
heid, 2014; Waals Gewest Portaal, 2014) and clustered them 
through a user-centered approach, which resulted in a classifica-
tion into three major types: (i) ageing in place; (ii) assisted living; 
and (iii) intramural care. This typology is presented in Figure 1.

Figure 1: A typology of the Belgian residential care landscape. 
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 the BelgiaN iNtramural Care type 
In this section we define the type of intramural care and elabo-
rate on the objective characteristics of the two most important 
architectural care concepts within this type.

Definition
The intramural care type unites elderly care concepts that im-
ply a permanent stay for a specific target group of elderly peo-
ple who are highly dependent on help with activities of daily 
living (ADL) and care provision (Vlaams agentschap voor zorg 
en gezondheid, 2014), and have severe physical and/or lucid-
ity problems. The architectural care concepts in this type offer 
the same amount of care and assistance. Also, these concepts 
must offer certain indoor services, such as physiotherapy and 
daytime animation. There are two intramural care concepts 
mentioned in Figure 1; i.e., the residential care center (RCC) 
and the small-scale living concept, that differ with regards to 
the scale of the projects and the attention for the creation of a 
homelike atmosphere.

Objective characteristics
In this section, we zoom in on the intramural care type and ana-
lyze the objective characteristics of its architectural concepts. 
Intramural care has two government-granted architectural 
concepts in the Belgian landscape (see Figure 1): the residen-
tial care center (RCC), and the small-scale living concept. Al-
though they both appeal to the same target group, they have a 
very different general approach. A first difference can be found 
in their occurrence and initiation. Small-scale living facilities 
are less widely spread than the RCC, which can be found in 
almost every municipality in Belgium (Vlaams agentschap Zorg 
en Gezondheid, 2014; Waals Portaal, 2014). To give an idea, 
there are approximately 1620 RCCs, versus only a few dozen 
small-scale living facilities. This demonstrates that the RCC 
is more available to Belgian elderly persons. A reason for this 
occurrence seems to be that the RCC was the top elderly res-
idential care concept promoted by the Belgian government af-
ter the ‘International year of the Elderly’, that was organized 
in 1999 by the United Nations (Callewaert & De Maeseneer, 
2000). The realization of these facilities has therefore been 
heavily subsidized. Small-scale facilities on the other hand, are 
a relatively recent concept that originate in private initiatives 
or non-profit organizations (e.g., San Egidio Simeon en Hanna, 
2014). The Belgian governments have only recently started to 
express interest in this type of intramural care, and have there-
fore not yet formed legislation for this type to comply with, or 
a subsidization scheme. Without governmental financial sup-
port, these facilities are quite expensive to build, but foremost 
also more expensive to live in for the residents.

The most important differentiation from our point-of-view, 
however, must be made concerning the living experience of 
the residents, implied in SWB. Small scale living facilities try to 
be experienced and perceived as very close to a natural home 
setting, atmosphere, and living experience, which is evidenced 
by the architectural layout of a typical family house and in the 

concerned personnel management. These facilities provide 
care for a moderate number of elderly persons that reside to-
gether in one house (e.g., San Egidio Simeon en Hanna, 2014; 
Koning Boudewijnstichting, 2009). There are no nurses in clini-
cal outfits that reveal their actual duty, but nurses who take 
the role of ‘housekeeper’, dressing like an ordinary person, 
taking care of lunch and dinner, entertaining the residents, but 
who also fulfill the necessary medical tasks (Wetzels, 2013). 
RCCs on the other hand are usually built up from several wards 
in which the elderly live together in larger numbers following 
strict daily schedules. They also have a strict day and night-
time regime: daytime is spent in the communal spaces (e.g., 
dining room, cafeteria, recreation room), and nighttime in the 
private (bed)room of the resident. In small-scale living facili-
ties, however, the ‘communal spaces’ are very similar to rooms 
present in almost every single-family house: the kitchen, the 
living room, etc., in which residents can stay when they want 
to.

Combining this information, we notice that from the viewpoint 
of a future resident, amongst the two options to choose from, 
one is a small scale facility, which has a high chance of not be-
ing located in one’s direct living area, and is a financial uncer-
tainty, since subsidization is not guaranteed. The other option 
is the RCC, which one will probably find in one’s proper town/
municipality, but which generally has a negative connotation 
concerning living experiences in a way that not many people 
make the choice to live there voluntarily or based on positive 
living expectations (Vanden Boer et al., 2006). In most cases 
this situation will lead to a selection process by default in fa-
vor of the RCC. The already very limited choice is usually nul-
lified by more practical reasons like distance from the current 
home and finances. In other words, rather negative reasons 
are steering people towards choosing the RCC as their new 
dwelling. By looking at the two intramural types through an 
SWB-lens, linking the actual living experiences to the architec-
tural environment and the background of these concepts, we 
hope to retrieve more insights into how SWB can occur.

In the next chapter, we will make a transition from the objec-
tive characteristics towards the main topic of our research: 
subjective well-being, and more specifically SWB linked to the 
architectural environment.

the BelgiaN iNtramural CoNCepts 
through aN sWB leNs 

In this section, we study the two earlier mentioned Belgian in-
tramural care concepts through an SWB lens in order to learn 
more on the question, if and how the built environment im-
pacts on living experiences and SWB.

Methodology and procedure
For the SWB research, the authors have selected one case per 
architectural intramural care concept: one RCC (located in a 
small provincial town, with 62 residents) and one small-scale 
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living facility (a city center dwelling for 7 residents in a large 
city). The first author has immersed herself into these two care 
facilities by performing volunteer work and joining personnel 
and residents in spending one entire day at the concerned fa-
cility. During the volunteer work the first author has also in-
formally spoken to residents about subjects concerning their 
living quality, level of entertainment, care provision etc., as 
well as to personnel regarding the amount of time they could 
spend per resident, level of work pressure, and activities done 
with residents, etc. 

Based on the proper experiences and ethnographic research 
data of the first author, a SWB analysis was executed. We em-
phasize that this analysis is not a systematic, full-scale SWB 
comparison between the two facilities. It stands for the detec-
tion of important notable elements influencing SWB, intrinsic 
to the specific architectural care concept, and is detectable 
after spending a day at the elderly care facility, performing 
tasks of the personnel and talking to residents. Therefore, this 
research functions as a first exploration of the Belgian intra-
mural residential care landscape regarding SWB.

Since our research scope is SWB linked to (interior) architec-
ture, we only elaborate on the first author’s experiences that 
can be brought back or linked to the (experience of the) archi-
tectural environment, or features linked to the architectural 
set-up of the intramural care concepts. Living experiences 
linked to other factors, for instance staff and care provision, 
will not be discussed since they do not have a direct link to the 
built environment. 

Chosen SWB lens as analysis instrument
We opted for Desmet and Pohlmeyer’s Positive Design Frame-
work (2013) as our SWB lens. This framework emphasizes stim-
ulating positive design that contributes to a person’s feeling of 
subjective well-being (Desmet & Pohlmeyer, 2013). It is devel-
oped from a product design background, and states that three 
ingredients; namely personal pleasure, meaning, and virtue 
will stimulate human flourishing when accomplished altogeth-
er in one design. The framework can be interpreted as a work-
ing instrument for a designer, on how to design a product in 
ways that people can experience the three ingredients in order 
for them to flourish. The fact that it is specifically developed 
with the purpose of increasing people’s well-being, is an inter-
esting approach that can also apply to architectural designers.

Therefore, this framework seems to be a relevant tool to study 
SWB in the field of architectural design. The user, in this case 
the residents of residential care concepts, and their living 
experiences in and reactions to the environment are placed 
first. This framework allows us to research if and where ‘plea-
sure’, ‘personal significance’, and ‘sense of virtue’ of the resi-
dent can occur with regards to the physical environment. All 
three ingredients are necessary in order for a person to flour-
ish and thrive, which is an element that former studies have 
acknowledged to be important for elderly persons residing in 
residential care (e.g., Bergland & Krikevold, 2006). We believe 
this user-centered analysis of residential care architecture can 
provide us with valuable information on how the architectural 

design of care concepts can enhance a positive feeling of well-
being by generating pleasure, meaning, and sense of virtue to 
the resident. This approach is an interesting addition to exist-
ing research that in most cases reflects on how existing design 
outlooks in SWB literature are present in residential care archi-
tecture (see Lee, 2007; Stevens et. al, 2013). 

Results

The RCC 

We believe that the physical environment is an important pa-
rameter that relates to the element of ‘pleasure’ that is part of 
the Positive Design framework. Interviews with residents of the 
RCC for instance demonstrated that they specifically appreci-
ate the fact that they are allowed to arrange and decorate their 
private (bed)room, i.e. that they have the freedom to furnish 
and decorate it. This spatial opportunity for the residents (i.e., 
the potential act of designing) seems to generate a certain ef-
fect, that is, residents have the possibility of taking control of 
their physical environment. When we apply the three ingre-
dients framework on these activities, it is not difficult to be-
lieve that the act of designing the interior of the private room 
can evoke positive feelings. Not only can pleasure be found in 
the action of designing and decorating, but also in admiring 
the ‘end product’. Another important result of this activity, is 
that the elderly person experiences a feeling of control over 
this particular space, which evokes feelings of pride and the 
awareness of an achievement, which is indicated to be impor-
tant for the elderly (Percival, 2002). Also, this act of design-
ing provides an opportunity for social interaction with other 
residents, since the possibility arises that the elderly person 
has performed the furnishing and decorating activity in such a 
great way that other residents drop by to have a look, admire 
it, and give compliments to the concerned resident. This so-
called side effect of the act of designing (social interaction) 
can generate feelings of pleasure. On the other hand, the act 
of designing a room and therefore taking control of it also pro-
vides an opportunity for the resident to explore skills and even 
display them, which could be a key to experiencing a sense 
of virtue. Taking this even further, designing a room, training 
and displaying skills, and socially interacting in it with others, 
can spur the elderly person to altruistic behaviour in the form 
of helping fellow residents design their rooms. This altruistic 
behaviour could also trigger a sense of virtue.

In brief, the simple act of allowing residents to equip, set up, 
and decorate their proper (bed)room can be labeled as an act 
of positive design, since all three ingredients are met to allow 
the resident to flourish.

This privilege of personal decoration is not allowed in the com-
munal spaces of the RCCs, spaces in which a lot of daytime 
is spent. The fact that the residents do not have an influence 
in the design of these spaces can — according to our view 
— be considered as a missed opportunity concerning SWB, 
although we are aware that practical arguments play a role 
in this respect too. However, we are convinced that there are 
possibilities to introduce minor design options and give the 
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control over these spaces (partially) to residents. Taking into 
account that residents in RCCs spend most of the daytime in 
these spaces, it could be an interesting intervention to open 
these up to certain forms of personal influences for residents.

Other links of SWB and the built environment of RCCs can be 
found in the strict day- and nighttime regime of RCCs. Inter-
views have shown that most residents experience unpleasant 
feelings when being obliged to rise earlier and consume their 
meals on other (and fixed) times than they were used to when 
living in their own private home. This generates the feeling 
of loss of control. Residents experience the feeling of being 
deprived of the freedom of living life at their own pace, and 
directing their day in a way they want to, which could pose 
a possible threat to the residents’ self-esteem. However, the 
possibility exists that small changes in this rigid structure 
of RCCs can avoid this threat and even trigger positive feel-
ings by residents. The installation of a buffet restaurant for 
instance, instead of standard meal services, can potentially 
lead to more freedom for the residents in terms of rising-time 
in the morning, the time they consume a meal, and the ability 
of making impulsive choices on what they want to eat, etc. 
These small changes all contribute to experiencing feelings of 
pleasure and personal meaning, which are two of the three 
ingredients needed for potential flourishing, according to the 
framework. When we search for virtuous behaviour as a result 
of this intervention, thoughts come to mind that residents can, 
for instance, incite themselves to choose more healthy dishes 
from the buffet options in order to contribute to a healthy liv-
ing attitude. However, this virtuousness is less clear.

The small-scale living facility 

The second intramural concept is the small-scale living facil-
ity. This architectural care concept offers a homelike environ-
ment to a small number of residents (<10), whereby the aim 
is to instill an actual single family home, in terms of spatial 
configuration, size, room, typology etc. This perception of 
‘homelikeness’ has shown to be a very important factor for el-
derly persons in residential care (e.g. Brummett, 1997; Peace, 
2005; Fay 2012). Also, this ‘homelikeness’, and moreover the 
architectural layout of a single family home, provides the op-
portunity for actions and experiences that apply to the three 
ingredients of Desmet and Pohlmeyer’s Positive Design Frame-
work. In this intramural concept, residents are able to actively 
participate in the household chores. The facility is ran by nurs-
es that function as a kind of ‘housekeeper’ and is dressed in 
regular clothes, which invigorates the ‘homelike’ character of 
the environment. The architectural layout of the house is simi-
lar to that of a single-family home, and the ‘communal spaces’ 
in this case consist of a living room with dining area and an at-
tached open kitchen with a kitchen table. In contrast to most 
intramural care concepts in which meals are cooked in an in-
dustrial kitchen out of eyesight, in this care concept meals are 
home cooked in the kitchen area by the nurse and usually with 
the help of residents. This homelike concept has the side ef-
fect of providing the living area with smells of fresh coffee and 
cooking flavors, which is a sensory experience that can evoke 

joyful feelings. The fact that the residents are in direct con-
tact with the open kitchen when entering the living room, and 
can freely walk in whenever they want and have a snack, or 
even help in the cooking process, provides them with a sense 
of control over their daily activities, and gives them the abil-
ity to test their (cooking) skills and even display them, which 
contributes to their self-esteem. Observations have shown 
that the majority of the residents chose to actively participate 
in the cooking processes. They perform tasks sitting together 
and chatting, and are even taking initiatives in assisting each 
other when performing more difficult tasks like cutting small 
pieces of vegetables. This act of participation in preparing a 
meal, triggers social interaction that gives a sense of pleasure, 
but also evokes altruistic behaviour that can provide a sense 
of meaning and worthiness to the resident. The fact that resi-
dents are cooking a meal for their fellow residents can evoke 
feelings of pride and virtue since they are behaving in a good, 
altruistic way, and are contributing to the welfare of others. 
On the other hand, residents are never obliged to participate 
in activities, but rather are given the opportunity, which also 
contributes to their sense of ‘freedom’ and ‘independence’ in 
taking their own decisions and acting on them, which implies 
personal significance.

This small-scale care concept puts the emphasis on enhanc-
ing residents’ pleasure and self-esteem, and the architectural 
layup of the facility is an important factor in the realization 
hereof. Another good example relates to the case’s outdoor 
patio, which is partially arranged as a garden in the function of 
one of the current residents. This resident has the freedom of 
entering the patio whenever he feels the need to. In this way, 
in the intramural facility he can continue his old time habit of 
gardening. This activity provides him firstly with short-term 
pleasure, when actually working in the garden, secondly, with 
meaning and personal achievement when overviewing the gar-
den and its growing greens and being able to harvest vegeta-
bles, and thirdly with a sense of virtue, when he accomplishes 
a garden that is well-maintained, in order and that provides 
the residents with fresh vegetables. This interesting interven-
tion of adapting the environment to personal wishes of resi-
dents, is a noble, SWB enhancing idea, but the remark must 
be made that it is relatively easier to make changes in a small 
scale facility with only a small number of residents, instead of 
in a larger scale RCC-facility with a larger number of residents 
that all carry their proper wishes.

Another interesting remark is that personal items are not 
banned from the kitchen area and living room in this small-
scale setting. Interviews with the main nurse of the facility also 
revealed that the furniture and decoration items were not cho-
sen purely based on their OWB-performance (e.g., user friend-
liness and safety), but they had to be a compromise between 
user friendliness and home likeness. 

We can see that this small-scale living concept has potential 
for residents to be able to flourish in their physical environ-
ment, since the built environment in combination with the 
organization of the concept, responds well to the three ingre-
dients of Desmet and Pohlmeyer’s Positive Design Framework.
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disCussioN aNd CoNClusioN

In this paper, we discussed two intramural care concepts in 
Belgium on their objective characteristics and on how aspects 
related to their built environment affect residents’ SWB by ap-
plying Desmet and Pohlmeyer’s Positive Design Framework of 
(2013) as a lens for looking at the built environment and how 
it is experienced.

Analyzing instances of intramural care in Belgium on the po-
tential link between the architectural environment and SWB 
enhancing experiences, suggests that it is more difficult 
to accomplish the three ingredients of the Positive Design 
Framework in the specific care concept of the RCC than in the 
small-scale living concept. We must take into account that the 
organizational structure and the larger number of residents 
living together in a RCC complicate the process of trying to 
provoke SWB through initiatives relating to pleasure, meaning, 
and virtue. According to our preliminary analyses, the archi-
tectural concept of small-scale living seems to carry more po-
tential of increasing residents’ SWB. Not only the architectural 
layout of the physical environment as a single family home, 
but also the way in which the small-scale living concept is or-
ganized to fit the framework. The user-centered approach in 
which the resident is the key figure around which the person-
nel operates, and according to which the built environment 
is shaped to a certain degree, together with the architectural 
homelike atmosphere, has the ability to enhance SWB. This is 
an interesting starting point for further research. 

Our research and the discussion of results concerned case 
studies, and the insights originated in an analysis of the first 
author’s experiences in the concerned elderly housing con-
cepts. The results could be furthered and strengthened by 
also discussing the set-up, organization, and experience of the 
concepts with the concerned stakeholders (architects, inte-
rior architects, paying clients and ‘users’ / inhabitants).  Also, 
this research could be furthered by analyzing other types of 
elderly care facilities. For now, we have put the emphasis on 
the RCC and the small scale living facility, respectively a fixed 
value and an interesting ‘newbie’ in the Belgian residential 
care landscape. These two are the top two types in Belgian 
intramural care, since they are connected to our way of liv-
ing and rooted in our cultural system. Looking at other types 
of elderly care facilities could also reveal cultural differences, 
which can be very interesting in SWB research linked to the 
built environment.

Also, in this research we focused on a number of (interior) ar-
chitectural elements. We acknowledge that a lot more can be 
said concerning other elements in those built environments. 
We chose to highlight a few elements that immediately caught 
the attention of the first author and were estimated to have a 
major influence on SWB. By addressing only a few elements, 
we enabled ourselves to go into detail and also formulate our 
proper ideas as spatial experts to find solutions to these SWB-
threatening elements or circumstances. However, for future 
research it could be interesting to try to list more environmen-
tal elements influencing SWB in a specific built environment.
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aBstraCt

designers have increasingly used the capacity of design to influence human behavior and con-
sequently to address the challenges that our society faces. one of these challenges is the rise 
of ‘lifestyle diseases’, such as obesity and diabetes. a change towards a more healthy lifestyle 
could in many cases prevent or diminish such diseases, which would reduce demands and 
costs in care. moreover, it could lead to a higher level of wellbeing for many people. 

in response to this challenge, designers and computer scientists have created interventions 
that help people adopt a healthier lifestyle. We argue that designers need to consider the dif-
ferent stages that people go through to durably change their behavior. in this paper, we discuss 
how design interventions aimed at adopting a healthier lifestyle correspond to different stages 
in the transtheoretical model of health Behavior Change. furthermore, we discuss how design-
ers could design for stages of change.

keyWords: Design, health, lifestyle, behavior change, stages of change. 

iNtroduCtioN

Design influences human behavior and designers are increas-
ingly effective in using this capacity of design. Think, for exam-
ple, of how the interactive crystals created by Dutch designer 
Daan Roosegaarde persuade, or rather, invite people to play 
and interact with them, and, consequently, with one another. 
Or, think of how a simple product such as a bowl, designed 
by Jan Hoekstra for Royal VKB, could persuade people to eat 
the right portion of food. This bowl tilts when filled with a cer-
tain weight, telling its user that the correct portion size was 
reached. 

By using the power of design to influence people’s behavior, 
designers can and are making successful contributions to di-
minishing some of the large societal problems that we face. 
One of these problems is the increase in so-called ‘lifestyle 
diseases’ such as obesity and diabetes (Lee et al., 2012) that 
negatively affect our well-being and lead to increasing costs 
and demands in healthcare. A large proportion of modern 
society does not live up to the recommended guidelines for 
healthy behavior. Lifestyle changes could counter this. 

In the development of interventions aimed at changing life-
style behavior, next to psychologists, researchers from two 
other fields are active; designers and computer scientists, 
creating, for example, interactive systems that try to persuade 
people to lead a more active life. The se types of non-personal 
interventions are promising because they could potentially 
reach a larger group of people than traditional interventions 
can (Norman et al., 2007). Furthermore, people using these 
interventions could potentially use them at any place and at 
any point in time (Fogg, 2010).

However, in the design of current non-person interventions, 
the motivational state of the user of the intervention is often 
not considered. In health psychology, stages of change mod-
els are used to define the different stages people go through 
from the moment they start thinking about changing their be-
havior to the moment that they have durably changed it. The 
stages differ with respect to how ready and willing people are 
to change, i.e. their motivational state. A dominant model is 
the transtheoretical model of behavior change (TTM), by Pro-
chaska and di Clemente (1992). Designing an intervention in 
such a way that it matches the typical behavior of a person at 
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a certain stage seems logical and it is, in fact, what many psy-
chologists do when they develop traditional health interven-
tions (e.g., Johnson et al., 2008). However, considering the 
stage of change that a person is in is generally not part of a 
designer’s approach.

In this paper, we will present and discuss design interventions 
and how they correspond to the different stages of change in 
the TTM. Finally, we will provide recommendations on how to 
better target design interventions to the motivational state of 
users of these interventions.

stages of ChaNge; the ttm

In their work on health behavior change, Prochaska et al. 
(1992, 1997) identified ten distinct processes of change from 
a comparative theoretical study. When they presented these 
processes to their research participants, they reported that 
they used different processes of change at different times, 
thus revealing that behavior change follows a series of stages. 
Prochaska et al. (1992), suggest that to make a durable health 
change, whether it is to quit smoking, to eat a more healthy 
diet (e.g., less fat), or to increase physical activity, people 
pass through five stages: precontemplation, contemplation, 
preparation, action, and maintenance. In the first three stages, 
people build motivation to change, and in the last two stages 
people act. In this process, people may move through stages 
more or less quickly. For example, some people are stuck in 
the contemplation stage for long periods of time (chronic con-
templation). Also, many people relapse from action or main-
tenance stages to an earlier stage, mostly to contemplate or 
prepare for another serious attempt at action. Finally, a dura-
ble behavior change can be reached. Figure 1 shows the stages 
with the descriptions of the motivational state of people in 
these stages (from Prochaska & Velicer, 1997).  

Next to the five stages of change, Prochaska et al. (1992) de-
scribe ten processes of change that people who (self-)changed 
their behavior reported to have used to progress through the 
stages. These processes are also depicted in Figure 1, below 
the stages of change in which people reported to have used 
them most. It has been argued that these processes of change 
should guide the development of intervention programs, 
because people need to be able to use these processes to  

progress through the stages (Prochaska & Velicer, 1997). Simi-
larly, we would like to argue that non-person (or design-) 
interventions should support or enable people to use the dif-
ferent processes of change in different stages. 

Psychologists have used the TTM to design their interventions 
so that they match the motivational state that people are in 
(e.g., Johnson et al., 2008). Research in the field with these 
‘traditional’ interventions has shown dramatic improvements 
in retention and progress using stage-matched interventions 
(Prochaska & Velicer, 1997). Especially retention (adherence) 
is an aspect that has been found to be problematic for non-
person interventions. Kelders et al. (2012) found that adher-
ence to, for example, web-based interventions was very low. 
Often, these type of interventions are very action-oriented and 
do not necessarily comply with the motivational states of us-
ers. In the following, we will discuss how design interventions 
can address the correct stage of change by presenting for each 
stage of change two examples of matching design interven-
tions. For each intervention, we discuss how it supports the 
processes of change that people have reported to use in that 
stage. In our examples, we use design interventions aiming at 
eating a healthier diet or at increasing physical activity. These 
two behavioral goals are often used for non-person interven-
tions, the latter especially in computer science because they 
can easily rely on sensors in mobile phones that can be used to 
track people’s physical behavior.

Motivation building; (pre)contemplation 
In the first two stages of the TTM, the precontemplation and 
contemplation stage, people built motivation to change. In 
these stages, people are not aware of a need to change; they 
are not yet ready to change. People are contemplating whether 
changing has more benefits than drawbacks for them, they are 
moving their ‘decisional balance’ (Prochaska & Velicer, 1997, 
p. 40). In these stages, a design intervention should probably 
have the form of a general (publicly available), rather than a 
personal intervention, because people will not yet be moti-
vated to buy or even to start using a personal intervention. 
Interventions in these stages should have an emphasis on rais-
ing awareness of the importance of and the benefits of chang-
ing. In the case of interventions aimed at persuading people 
to change their lifestyle, the importance and the benefits of a 
healthy lifestyle must be stretched. 

Figure 1. The five stages of change of the TTM and the ten processes of change.



484 DESIGN & EMOTION 2014  |  SOCIAL INNOVATION  |  COLOMBIA

Precontemplation stage

The precontemplation stage is the stage in which people are 
not intending to take action within the next six months. People 
in this stage are avoiding to read, think, or talk about their un-
healthy behavior. 

1. Design intervention for eating a healthier diet: in their 
work on using strategies from behavioral economics to 
persuade people to make healthy choices, Lee et al. de-
signed several interventions to promote healthy snacking 
in the workplace (Lee et al., 2011). These interventions 
aimed to present choices in a way that leverages people’s 
decision processes and induces them to make self-benefi-
cial choices. For example, one of the interventions they de-
signed was a robot that would present two types of snacks, 
whereby it was made easier to pick a healthy snack (apple) 
than it was to pick a less healthy snack (cookie).

Change Process addressed: The example described above 
could be seen as a form of stimulus control: it removes a cue 
for an unhealthy habit (eating cookies is made slightly more 
difficult), and adds a prompt for a healthier alternative (pick-
ing the apple as a snack is made slightly easier) (Prochaska & 
Velicer, 1997). N.B., from Figure 1 it can be seen that stimulus 
control was mentioned as a process of change that people re-
port to use in later stages (action or maintenance stages). We 
will come back to this in our discussion. 

2. Design intervention for increasing physical activity: A few 
years ago, The Dutch Voedingscentrum (Centre for Food) 
released the game ‘Na-aapje’ (which could be translated 
as ‘little copy-cat’ but literally would be translated as ‘little 
copy-monkey’). Na-aapje is a children’s game that is de-
signed to raise awareness with children that fruit and vege-
tables are healthy diet choices. The monkey in the game has 
to collect fruits and vegetables and the child scores high by 
collecting as many fruits and vegetables as possible.

Change Process addressed: Consciousness raising. Conscious-
ness raising is aimed at increasing awareness of causes and con-
sequences of problem behaviors (Prochaska & Velicer, 1997). In 
the example of Na-aapje, awareness of what healthy choices 
are is raised. 

Contemplation stage

In order to move through the contemplation stage, people 
have to gradually become more conscious of their unhealthy 
behavior. Eventually, their ‘decisional balance’ has to shift; 
people have to start to see changing their lifestyle as more 
beneficial and/or desirable for them than not changing their 
lifestyle.

1. Design intervention for eating a healthier diet: Brown et al. 
(2006) developed a system for college students to raise 
awareness of how (un)healthy their lifestyle was and how 
they could make changes towards a healthier lifestyle. To 
do so, they used a technique using photographs of food 
and activities developed by Frost and Smith (2003), and 
designed a mobile phone application to implement this 

technique. The result was FotoFit..Fotofit visualizes activ-
ity and diet habits and helps users reflect on their lifestyle. 

Change Process addressed: The FotoFit system uses the pro-
cess of Self-reevaluation; the assessment of one’s self-image 
with (and without) a particular unhealthy habit (Prochaska & 
Velicer, 1997). The Fotofit system enables people to more ob-
jectively review themselves and their diet and exercise habits, 
and thereby raises awareness of their unhealthy habits. 

2. Design intervention for increasing physical activity: ‘Bounc-
ers’ is a wallpaper on smart phones of a group of friends 
that visualises everyone’s activity through moving circles. 
In this abstract way it tells its users about their movement 
in relation to that of their friends (Nelson, 2012). 

 Change Process addressed: ‘Bouncers’ also uses a form of 
self-reevaluation; the circles represent someone’s activity 
relative to that of others and thereby allows for compari-
son and evaluation of one’s behavior. 

Getting ready and acting; preparation, action and 
maintenance

Preparation stage

This stage is characterized by getting ready to change once the 
user has decided that some change in behavior is desirable.

1. Design intervention for eating a healthier diet: Imagine a 
canteen in which salad ladles in different colors help peo-
ple to make healthier diet choices. A display explaining 
the color code of the ladles informs people in this canteen 
about the type of salad ingredients that you can eat a lot of 
(green), the type that you can eat a small amount of (yel-
low), and the ones you should scoop most moderately in 
your salad (red) in order to eat a healthy salad.

Change Process addressed: social liberation; Social liberation 
involves creating opportunities for people to change their be-
havior. Prochaska and Velicer (1997) name smoke-free zones 
and salad bars as examples. This salad bar not only offers peo-
ple the opportunity to eat salad in a canteen, the ladles also 
make it easier to assemble a healthy salad. 

2 Design intervention for increasing physical activity: in the 
Netherlands, health insurance company Menzis offers its 
clients the possibility to collect points for healthy behav-
ior (e.g., not smoking will give you a certain amount of 
points). Clients can use these points to buy healthy prod-
ucts and services. For example, a route application for mo-
bile phones was offered (AbelLife, 2014) that makes it easy 
to find nice and inspiring walking and cycling routes.

Change Process addressed: Self-liberation, also called will-
power, is gaining the belief that you are able to change and the 
commitment to act on that belief (Prochaska & Velicer 1997). 
Knowing how to act in order to change (and preferably hav-
ing multiple action choices) is very important in this situation. 
By offering walking routes (among other options to increase 
physical activity) to its clients Menzis supports this process. 
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Action stage
In the action stage, people have successfully changed their 
behavior for a short period of time (generally less than six 
months is used as a criterion). People in this stage can benefit 
from interventions that help them to avoid problematic behav-
ior and that help them discover new healthy behaviors.

1. Design intervention for eating a healthier diet: In Amster-
dam, a new concept of a food store was recently intro-
duced that helps people avoid choosing less healthy (but 
quick) alternatives in the supermarket. This store, ‘Bilder & 
de Clercq’, aims to facilitate people to easily cook a healthy 
and tasty evening meal. The store is set up by recipe, and 
visitors can directly find the (fresh) ingredients needed at 
the recipe of their choice.

Change Process addressed: In their new concept for a food 
store, Bilder & de Clerq make use of the process of counter-
conditioning; healthier options for evening meals are more 
accessible to people, in the process, people learn healthier 
behaviors and can substitute this for problem behaviors (such 
as choosing the unhealthy but fast options for evening meals). 

2.  Design intervention for increasing physical activity: Philips 
Directlife activity monitor, this is a personal device that peo-
ple own and use for a longer period of time to keep track of 
their behavior. The Directlife system consists of a personal 
activity monitor and personalized coaching tips based on 
the data that the activity monitor feeds into the system. For 
example, the personal coach will suggest going for walks 
during lunchtime if the measured activity is below a set goal.

Change Processes addressed: Helping relationships and coun-
terconditioning. For counterconditioning to take place, people 
need to learn healthier behaviors that can substitute for prob-
lem behaviors. For example, in the Directlife coach, someone 
may be suggested to bike to work instead of driving to be more 
physically active. The process helping relationships is also 
part of this system; the coaching tips that are given are not 
fully personalized but they are designed to simulate a personal 
coach who is supportive of the behavioral change.

Maintenance stage
People in the maintenance stage have been successful in 
changing their behavior for a longer period of time (over six 
months). They are working to prevent relapse and need to be 
motivated to keep up the newly achieved behavior. 

1.  Design intervention for a healthier diet: The Sense Mother 
system is a good example of a system that is designed to 
support people after they have decided to change their be-
havior in a certain way and need motivation to continue. 
The system exists of a ‘Mother’ and several ‘motion cook-
ies’ that can be attached to almost anything. In this way, 
the cookies can help people track their activity, whilst also 
informing them whether they drank enough water. Multiple 
other applications are possible, all to be set by the user of 
the system. Reports are given through a storyboard on cell 
phone or tablet. 

Change Process addressed: Contingency management: this 
process includes reinforcements of ‘good’ behavior, the story-
board reports that the Sense Mother system is an example, but 
the system also facilitates setting up competitions between 
users, thus enforcing group recognition and stimulation.

2. Design intervention for increased physical activity: The 
bowl designed by Jan Hoekstra for Royal VKB can be seen 
as a design intervention matching this stage. Although 
(as most interventions presented here) it wasn’t originally 
designed to serve as an intervention that can help people 
to keep on eating the right portion of food, it may well be 
used as such.

Change Process addressed: Stimulus control: several studies 
have shown that small structural changes in personal envi-
ronments can help reduce the unknowing overconsumption 
of food: e.g., eating from a smaller plate and food in smaller 
packages influence how much people eat (Wansink, 2004). 

  

toWards a frameWork to desigN 
for healthy BehaVior

The examples of interventions that match a certain stage of 
change presented previously show that for each stage, dif-
ferent characteristics of interventions are important. The in-
terventions presented here were not specifically designed to 
match a certain stage but in theory, they would work better 
for certain stages than for others. It could even be counter-
productive to offer people a certain intervention that does not 
match the stage of change that they are in (Prochaska & Ve-
licer, 1997). 

However, to further increase the effectiveness of design inter-
ventions (non-person interventions), designers could benefit 
from adopting stages of change theory. In recent years, design-
ers have become used to following a user-centred approach. 
Adopting stages of change in their design process would en-
able them to design for the way people actually behave, and 
not for the way they want them to behave (Norman, 2007). 
This may seem contradictory, since the aim of these interven-
tions is to change people (or at least their behavior). However, 
as Prochaska and Velicer (1997) put it: instead of expecting 
people to match the needs of the interventions, the interven-
tions need to match the motivational states of people. Only 
if interventions are recognised as matching their motivational 
states, people will adopt them and use them, which is essen-
tial for moving through the stages of change.  

The processes of change can serve as a starting point for the 
design of stage-matched interventions. However, the distribu-
tion of processes over the stages may well be somewhat dif-
ferent from a design point of view. The original distribution 
was made based on the strategies people mentioned they had 
used to support their behavior change. A design intervention 
may, on the one hand, aim to support the use of these pro-
cesses of change in a certain stage. On the other hand, a de-
sign intervention could also aim to elicit a process of change 
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more unobtrusively. For example, Prochaska and Velicer 
(1997) place the process of change stimulus control under 
the stages of change of action and maintenance. Apparently, 
people use these processes in these stages. Our example of 
an intervention in the precontemplation stage shows that the 
same process could also be used by a designer to seduce, or 
to nudge (Thaler & Sunstein, 2008) those people still in the 
earlier stages of change to make further healthier choices. It 
should be noted, however, that in this case, although the in-
tervention may have a positive effect on healthy choices at the 
moment a person encounters this intervention, the interven-
tion does not directly help a person in moving on to the next 
stage. For this to happen, people should be made aware of 
their choices. 

On another note, the same design intervention could mean 
different things (and therefore work differently) for people in 
different stages. For example, as we described, for someone in 
the preparation stage, the colored ladles in a salad bar could 
work as an enabling element, helping to make the right choic-
es, whereas it would raise awareness of the mere existence of 
healthier choices for people in earlier stages. 

Based on our analysis of design interventions with the exam-
ples presented, we propose a preliminary framework for stage-
matched design interventions (Figure 2). In this framework, 
processes of change, stages of change, design strategies, and 
their relationships are represented. The processes of change 
are not strictly connected to each of the stages, because, as 
we have seen from the examples above, designers may use dif-
ferent processes to design interventions for different stages. 
Four types of design strategies have been defined that lead 
to four different (design) aims: ‘raising awareness’, ‘enabling’, 
‘motivating’, and ‘fading out’. As can be seen from Figure 2, the 
design strategies spread over multiple stages. 

Design strategies for ‘raising awareness’ can move people into 
a process of behavior change, these are the strategies that 
help people evaluate the choices they have made so far and 
place them in a new perspective. The result should be that 
they move into the preparation stage because they are ready 
(i.e., willing, feel capable) to change. Next, design strate-
gies that are aimed at ‘enabling’ are in order. We use the term  

enabling to characterize interventions that support people 
in making the right choices; choices that lead to adoption of 
a healthier lifestyle and that fit their personal situation and 
preferences. In other words, interventions should incorporate 
strategies that empower people to create their own action 
plan. Well into the action and maintenance stages, motivat-
ing becomes the primary aim of interventions. In these stages, 
people have already changed and strategies that can support 
them to maintain changes or to help find new possibilities for 
change are needed. Finally, in entering the termination stage, 
right before a durable behavior change is reached, design in-
terventions should incorporate a fading out phase. Prochaska 
and Velicer (1997) found in their clinical trials a negative effect 
of stopping personal counselling, people had become depen-
dent on the social support and social monitoring and per-
formed worse after these influences were withdrawn. A similar 
effect could be expected for personal design interventions. 

While this framework begins to explain the relationships be-
tween health behavior change and design interventions, it 
also raises questions. First, we have proposed four types of 
design strategies that should help people progress through 
the different stages. Each type, however, may come in several 
variations. In current design interventions, for example, many 
different strategies to motivate have been explored. More re-
search (and design) is needed to further explore the various 
possible strategies and the effectiveness of each. Secondly, we 
have emphasized that design interventions should help people 
to move through the different stages. This raises the issue of 
what happens in the interaction with an intervention when 
someone moves through various stages. As a consequence, 
the intervention a person uses may at some point not be as ef-
fective because it was designed for a stage that the person has 
moved beyond. Perhaps, at some point, a person should adopt 
a different type of intervention addressing a new aim. Or, alter-
natively, an intervention should adapt (or be adapted) to the 
stages. How (and if) such a dynamic intervention would work 
has not yet been explored. Finally, within the various stages 
and strategies, the issue of adherence needs further explora-
tion. Again, within action and maintenance stages adherence 
has gained some attention, but in earlier stages adherence has 
hardly been addressed.

Figure 2. Preliminary framework for stage-matched design interventions.
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CoNClusioN & disCussioN

In this paper, we have presented a variety of existing non-
person interventions, ranging from web-based interventions, 
to mobile phone applications, to separate interactive prod-
ucts (or product-service systems) and simple physical prod-
ucts. Although the examples presented here give insight into 
how design interventions could support a user’s progression 
through the different stages of change, a larger review of exist-
ing interventions is needed to support our claim that most of 
the current interventions are action oriented, and to further 
explore how existing interventions would match the stages of 
change. To our knowledge, a complete review of non-person 
interventions that includes non-interactive designs has not yet 
been made.

In their review of eHealth interventions for physical activity 
and dietary behavior change, Norman et al. (2007) discuss 
three generations of eHealth interventions. The first gen-
eration facilitated tailoring of interventions using computers 
(e.g., tailored feedback messages), interventions of the sec-
ond generation allowed for direct interaction between users 
and technology, and the third (now emerging) generation of 
eHealth interventions makes use of new platforms (mobile de-
vices) with new functions (sensing, location-based knowledge 
presentation, etc.). A similar view on the future of persuasive 
technologies is also held by Chatterjee and Price (2009). The 
examples discussed here have shown second and third gen-
eration interventions. In spite of the variety of interventions 
presented here and referred to in these review studies and 
outlooks, we would like to argue that the possible solutions 
for the design of (e)health interventions could have an even 
broader range. Within each stage, more creative and challeng-
ing solutions could surely be found when designers consider 
the motivational states of people in these stages, and the pro-
cesses of change that could be used. To name a few: in the 
maintenance stage, the change process ‘contingency manage-
ment’ could be supported by offering people a device in the 
form of a closed box in which they can place a personal reward 
that they will obtain when certain (measurable) goals are met 
for a period of time. The box will only open when the goals are 
met. With such a device, the (digital and surreal) rewarding 
system, which many web-based or mobile applications use, 
could be replaced by a real-life award. In the earlier stages, al-
ternative and more interactive awareness raising interventions 
could be imagined. For example, one could think of a public 
screen in a waiting area at a station that senses activity of the 
people in that area and displays tips to increase activity. This 
screen could even be coupled to activity enabling devices that 
people could use while waiting. The possibilities are endless 
and can be found beyond interactive devices with sensors that 
people carry around.

Most of the examples discussed here are conceptual designs 
or prototypes and only a few of them are completely worked 
out applications that are commercially available. As a con-
sequence, the practical implications of these and other con-
cepts, and how effective they would be, are largely unknown. 

This calls for more in the field controlled trials with design in-
terventions. Field trials are also needed to determine which 
design strategies can be best used at which stage of change. 
Also, the possible positive effects of dynamic interventions 
(that adapt when the user moves through the stages) need to 
be further investigated. Therefore, (the first author of this pa-
per) aims to design interventions which will be subject to a 
field experiment with a between subjects design, with people 
in three different stages of action in order to test whether they 
are indeed more effective (in terms of increase in activity, ac-
ceptance, and adherence) for the relevant stage. Next to this, 
a dynamic intervention will be created and compared to a 
static intervention in a randomised controlled trial (RCT).

Eventually, adopting stages of change theory to design for 
behavior change aimed at adopting a healthier lifestyle will 
help designers to design interventions in such a way that they 
will be more easily accepted by people, increasing the use of 
these products and services. This will have a positive impact 
on people’s well being and society at large: Successful adop-
tion of interventions aimed at healthy living by more people 
will eventually lead to a healthier population which will lower 
demands and costs in care. 
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aBstraCt

this study intends to evaluate five models of a product of the assistive technology area, known 
as pencil grip, used for ergonomic adequacy, through an evaluation protocol called the seman-
tic differential (sd). this object is widely used in rehabilitation environments, involving learning 
and recreational activities, as it is the case of the institution chosen for this research, located in 
sorocaba (sp — Brazil). through ds protocol, it was sought to analyze the users' perception 
of the products with respect to subjective aspects. it was also in the issues of this research, the 
discussion of the use of homemade adapted models within the assistive technology, called 
gambiarra in Brazil (kludge or workaround, or even a do it yourself product), since four of the 
five models tested were made this way.

keyWords: assistive technology; design; semantic differential; adaptation; disability.

iNtroduCtioN

About 15% of the world’s population has some sort of disabil-
ity, representing a total estimate of one billion  people, ac-
cording to an United Nations research.1 The majority of this 
population lives in developing countries, where a consider-
able portion does not attend any school or paid activity. Assis-
tive technology, more than the technical concept of physical 
contribution needed for the disabled, has connected its sig-
nificance to the function of the social, environmental, and 
economic inclusion of the individual, emphasizing the need 
to search for changes in societies. The concept of assistive  

1. Information reported on the UN website, available from: http://
www.un.org/disabilities/default.asp?id=18. [26th November, 2013]. 

technology can be summarized as the creation and use of de-
vices that supplement, enhance, maintain, or give back the 
residual capacities of persons with disabilities, and aims at 
maximizing the functional performance of the individual, thus, 
decreasing their impossibilities (Hogetop & Santarosa, 2002). 
Galvão Filho and Damasceno (2008, p.4) still propose another 
definition, also with emphasis on the question of self-sufficien-
cy of the individual, as follows: ‘Every tool, resource or process 
used in order to provide greater independence and autonomy 
a disabled person’.2

2. Translated by the author. Original text: ‘Tecnología asistida es 
toda herramienta, recurso o proceso utilizado con el fin de pro-
porcionar una mayor independencia y autonomía a la persona 
con discapacidad’.
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The market supply reality in assistive technology is quite com-
plex in developing countries, like Brazil, where the variety of 
this kind of product is scarce, and the costs are considerably 
high in many cases. Despite the growing development in the 
industrial and scientific areas, many components or even com-
plete products are imported, increasing the final cost to the 
consumer. This scenario points out many needs, and among 
them, the need for the development of homemade products, 
through so-called gambiarra, a brazilian word for kludge, 
which are specific utility improvisations involving determined 
contexts, such as socioeconomic factors, the use in which the 
industrial product is inserted, and the deconstruction of the 
design process to which it is related (Boufleur, 2013). Within 
this context of making and/or owning adaptations, there is 
also the possibility to customize the product, given that most 
subjective and specific user requirements about artifacts are 
hardly attended by the industrial product, since the pleasure 
of using certain objects can be based on different aspects, 
such as functionality, innovativeness, aesthetics, personal 
meaning, and social values, among others (Gotszch, 2013; 
Tractinsky et al., 2000).

Seeking a correlation between the situations explained above, 
the present study sought to analyze, through the subjective 
usability evaluation of products called Semantic Differential 
(SD), five different models of an assistive technology product 
known as pencil grip, used by people with impaired handgrip, 
that requires a special ergonomic adequacy. Four of the five 
models used in the study were prepared in a homely way, and 
only one in this group was a manufactured product. The appli-
cation of the DS model was carried out with the participation 
of professionals and patients of the chosen institution, located 
in Sorocaba (SP — Brazil), which offers rehabilitation activities 
for children and adolescents with multiple disabilities.

the importaNCe of this iNterestiNg 
oBJeCt, the peNCil grip

The pencil grips are a type of assistive technology made for 
individuals who face some sort of restriction on the handgrip 
and adversities in motor coordination, which cause difficul-
ties or impossibilities for holding objects with reduced dimen-
sions. Individuals with Down Syndrome, some elderly people, 
and patients with certain types of cerebral palsy are cases that 
can experience this kind of difficulty, due to situations of mus-
cle hypotonia and low motor coordination (Silva et al., 2009; 
Rantanen, 1999; Cruz, 2005). The pencil grip for ergonomic 
aid is an object made with a material of high to medium flex-
ibility, usually in a tubular or triangular design, and with vari-
able width (depends on the user), which fits the pencil that 
will be used in its interior.

It is noteworthy that the use of this type of object is not re-
stricted only to pencils: it can be used in other artifacts that 
have the same or similar diameter to the hole (approximately 
sixty millimeters), and certain pen models, brushes, chalk 
waxes, and even cutlery for meals; thus being widely used in 

other activities. In rehabilitation, learning, and recreational 
environments, such as the institution of the present study, 
the use of such materials has essential function to perform 
the tasks. One of the main activities carried out with the sup-
port of the grip in Creche Maria Claro is the artistic practices. 
Art and fantasy are important parts the social and subjective 
training of the human being (Vygostky, 1986), carrying out ac-
tivities in this field and encouraging the ludic and fanciful side 
is extremely important for the development of children and 
adolescents.

In addition, when talking about models of pencil grips avail-
able in the brazilian market of assistive technology, according 
to a survey conducted by the author, it was found that this type 
of product has a high cost. Six models of this product were 
found, with prices ranging from 15 to 49 brazilian reais. Such 
costs are significantly high, considering the brazilian social re-
ality of most of the disabled population, which is located in 
the lower socioeconomic strata. This cost also justifies the low 
amount of products present in these types of institutions that 
carry out activities persons with disabilities, despite its high 
need. Also, it is remarkable that the cost of assistive technolo-
gies can be a restrictive factor not only in developing countries 
(Kolatch, 2001; Kintsch et al., 2002; Parette, 2000; Pal et al., 
2011; Inge & Targett, 2005).

the issue of kludge iN a.t.

Even with the existence of federal policies to grant certain 
models of assistive technology in Brazil (Brasil, 1999), as well 
as specific lines of public and private funding (Brasil, 2004), 
many products of the area are not covered by such processes. 
The existence of these projects demonstrates the high cost re-
lated to the possession of in this assistive technology, directly 
related to the fact that many components of the products 
being commercialized are originated outside Brazil, embed-
ding in their values the expensive costs of these proceedings 
of importing — and in many cases the complete artifact is 
imported, due to the inexistence of a national industry that 
works in that particular niche. Numerous initiatives that sup-
port research and practice in the area of assistive technology 
are currently in emergence, but they do not yet supply these 
latent needs, especially of lower income populations and non-
governmental institutions.

Through this situation, it becomes important to discuss the ar-
tisanal adaptation of regular products in order to fulfill the spe-
cific needs of users with disabilities. This gambiarra (kludge 
or workaround) then, taken by user, by family members, or 
caregivers, or even by other professionals in frequent contact, 
such as occupational and physical therapists, usually consists 
of the use of abundant or available resources, with the inten-
tion to play this role of substitution in relation with the exist-
ing material human needs (Bonfleur, 2013). Such modification, 
generating a Do It Yourself (DIY) artifact, interferes promptly 
in the most important industrial product dimensions: form, 
meaning, purpose, and its material composition — then, re-
designing the product (Bonfleur, 2013).
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All this communicative process, accomplished through the de-
sign of the products included in the operation of adaptation, is 
then intermediated and resignified by the user of such products 
that has become an assistive to technology. According to Bon-
fleur (2013), the subversion of design in gambiarra carries im-
plications for multiple aspects of the product and may modify 
it in shape, purpose, or both. Thus, this improvised product ac-
quires new conditions to meet important aspects to the user of 
these technologies, such as ergonomic aspects, providing a bet-
ter adjustment to the disability in question, since the skills and 
impairments of all people (not only the disabled) make them 
unique (Kintsch et al., 2002); for example, emotional, provid-
ing greater customization, with the possibility to change aspects 
of their original design; and of course, the economic, since the 
adaptation, in general, is more financially viable than buying a 
new artifact.

In this way, the study sought to conduct a test of assistive 
technology products that were manually assembled, and also 
of the industrialized model. Trying to show the viability of this 
kind of practice, with emphasis on the issue of work based 
on the subjective and product customization, this approach 
was performed through the evaluation protocol called the DS, 
which will be explained in the next topic.

the model of the semaNtiC 
differeNtial (sd)

The technique of the Semantic Differential (SD) was introduced 
by Osgood, Taci, and Tanenbaum in 1957, and aims at exploring 
the emotional, subjective, or connotative meaning of concepts 
used by the study object, tangent to the attitude of the users, 
exposing the participants to a survey composed of several bi-
polar descriptors, separated from each other by a seven scale 
table (Likert scale), demanding the users to fill it in according 
to their perceptions (Brandalise, 2006; Andrade, 2007; Dar-
nell, 2006; Solórzano, 2008). The approach of the SD has its 
onset in studies in psychology, being grounded in behaviorist 
models (related to processes of encoding and decoding of the 
individual), space models (which makes the assumption that 
a concept is connected to a given space), and metric models 
(linked to the formation of scales for the representation and 
technical operational dimension of mediation between the 
above concept and meaning) (Andrade, 2007).

The DS is a simple, quick, and easy comprehension test, which 
admits variations in its application (Lanutti et al., 2013), since 
it allows changes on the pairs of propositions according to 
which most suits the case study. Due to this flexibility, the 
DS is used in several areas beyond the field of psychology, 
like, for example, in studies within the sphere of architecture 
(Rudy, 2005), education (Evans, 1970; Whitney & Soukup, 
1988), marketing (Markechová et al., 2013), and medicine 
(Lopes et al., 2011). Within the scope of the present research, 
other researches focusing on different products are found, 
such as juicers (Lanutti et al., 2013), analogue desk clocks 
(Sevener, 2003), calculators (Solórzano, 2008), and chairs 
(Lin et al., 2013). 

Although no specific studies on the application of DS in the 
area of assistive technology have been found, this technique 
appears to be pertinent to this type of research, due to the fact 
that it focuses on the subjective aspect of the design choices. 
Many authors call attention to the welfare, which can have a 
great increase when there is a concern with the appearance 
of these products, along with its functionality (Kintsch & De-
paula, 2002; Parette & Scherer, 2004; Pullin, 2009; Norman, 
2004; Desmet, 2003; Hocking, 1999), taking into account 
the many variables that influence this process that inhibits 
the stigmatization of disabled citizen, such as socio-cultural 
issues present in the user surroundings (Parette & Scherer, 
2004). Graham Pullin (2009) also draws attention the need 
a change in the medicalized perspective about the products 
in this area, towards the adoption of a social model and with 
more freedom, where interventions and experimentations are 
enabled through design, and attending more personal per-
spectives (mainly subjective and emotional ones).

methodology

This study took place within the institution located in Sorocaba 
(SP — Brazil). A total of eight participants joined the study: 
two occupational therapist professionals, and six children with 
an average age of 10,16 years (standard deviation: 2,67 years), 
with different types of grips/ pencil grips. A total of eight chil-
dren that used the apparatus were detected on the institution, 
but only six of them were able to join the research. It sought 
to follow a qualitative axis of data collection, looking for the 
construction of an analytical framework about the products 
tested, emphasizing the subjective aspect of the user identifi-
cation with these artifacts.

For the perceptual evaluation, five models of pencil thickener 
were selected. Of the five models shown, four of them were 
made by adaptations, inspired by the literature of the area 
(Bersch, 2008; Galvão Filho, 2009), and based on some mod-
els in the market. The most popular model of the industrial 
product in the market was the fifth model chosen. All four 
models were handmade by the authors, each having an aver-
age cost close to one Brazilian real, and the institution owned 
the fifth model used. It is noted that there was familiarity by 
the participants with only one of the models exposed (the in-
dustrialized model).

The models of pencil grips are the following:

Figure 01. Model A, consisting of two 
distinct colors of EVA (green and lilac), 
with dimensions of 31mm by 130mm. 
Built by the technique of winding EVA 
with adhesive tape and styrofoam 
glue. Source: Authors.
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Figure 02. Model B, consisting of two 
corks, with dimensions of 35mm by 
10mm, in beige color. Constructed 
through the use of drill machine, with 
drill bit of 0.03 cm and 0.07 cm. 
Source: Authors.

Figure 03. Model C, made of two dif-
ferent colors of EVA (green and orange) 
and styrofoam, with dimensions of ap-
prox. 40mm by 123mm. Built by styro-
foam with triangular cut and centrally 
holed, shrouded by EVA on the bases 
and sides, with adhesive tape and sty-
rofoam glue. Source: Authors.

Figure 04. Model D, consisting of 
hard rubber with a diameter of 55mm. 
Source: Authors.

Figure 05. Model E, industrialized, 
consisting of expanded polyethylene 
black, with a diameter of 25mm by 
105mm long. Source: Authors.

completion of the questionnaire, another child initiated the 
activity. The test occurred inside one of the rooms of the in-
stitution, with the aid of an adjustable table with height and 
angle adjustments.

The assessment protocol of perception used was the DS, 
containing twelve pairs of bipolar adjectives and descriptive 
situations, permeated by seven scales (ranging from -3 to 3), 
to be filled according to the perception of the users. The de-
scriptions used were about the possibilities in the use of the 
product, permeating the functional and subjective percep-
tion of the product features. They are not presented by affinity 
groups in the questionnaires. It is noted that the procedure of 
filling the DS forms occurred jointly, by the professional helper 
in activities with the patient, who was properly using the ob-
ject. Audio recordings with the intention of recording the ut-
terances and spontaneous statements were also used. Direct 
observation of the use of the artefact, after the end of the test 
was also made with the intention of analyzing the more natural 
user interaction with the objects in question (Yin, 2003).

The characteristics of each model tested were verbally ex-
plained and specified to the participants. Those specifica-
tions were also distributed on a sheet. In an individual way, 
the objectives of the study were explained to the members of 
the research, and then the Term of Free Consent and Informed 
(called TCLE in Brazil) was distributed to be read and under-
stood before the signing. All of the underage participants (un-
der eighteen years) had the documents sent to their parents 
or legal guardians.

It was requested that the participants (children) color draw-
ings on A4 sheets, making use of pencil grips, using each 
type at a distinct time, for approximately forty minutes. The 
children performed the test individually, doing it one at a 
time, with variable intervals between them (about ten to fifty 
minutes). During this period, the therapists’ participants re-
mained beside the child who was testing the artefacts, ques-
tioning them about the use of the products, capturing the 
verbalizations, and watching them intently, with the inten-
tion of jointly filling out the questionnaire. After the test and 

STAGES OF THE RESEARCH PROCEDURES

01. Theoretical review Review of the issues that underlie the subject of this study (TA, studies about the DS protocol, 
issues of improvisations and aesthetic and emotional aspects of a product)

02. Search for models on the 
market and homemade models

Search on the internet and in bibliographies

03. Construction of the home-
made models

Acquisition and collection of materials needed for the construction of such models

04. Selection of participants Interview and open dialogues with professionals from the institution, looking for patients who 
use the product

05. Product testing and imple-
mentation of the questionnaire

Presentation of the TCLE (appendix A), presentation and use of the models, by the partici-
pants, besides the filling out of the questionnaire (appendix B)

06. Analysis of results Analysis of the data collected with the support of the previously presented theoretical review

07. Development of hypotheses From the analysis, hypotheses were elaborated to be further investigated in conjunction with 
the theories studied

Table 01. Table containing the summary of the methodology used in this research.

Source: Authors.
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A total of twelve hours were necessary for the conduction of 
this research in loco, with the use of a digital recorder, gener-
ating three hours recording time, and a digital camera, result-
ing in the photographic material of 94 JPEG files .

results aNd disCussioN

Five scatter plots were generated with the average of the 
scores given by users, each one corresponding to one type 
of pencil grip. In the graphs, the adjectives are grouped by  

affinity, in three semantic values, as defined by Medeiros and 
Ashton (2006, apud Lanutti et al., 2013); ludic (attractive/
repulsive; serious/fun; beautiful/ugly; common/different); 
practical (light/heavy; stable/unstable; comfortable/uncom-
fortable; sturdy/fragile); and critical (secure/insecure; easy 
to use/difficult to use; effective/ineffective; anatomical/anti-
anatomic). The group described by the authors above as an  
ideological group was excluded from the evaluation charts, 
because of the complexity of the adjectives in accordance with 
this theme, since the children are the audience of this study. 
The charts with the results can be visualized below:

Figure 06. Graph generated from the average of the responses of the model 
A. Source: Authors.

Figure 07. Graph generated from the average of the responses of the model B. 
Source: Authors.

Figure 08. Graph generated from the average of the responses of the model C. 
Source: Authors.

Figure 09. Graph generated from the average of the responses of the model 
D. Source: Authors.
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Figure 10. Graph generated from the average of the responses of the model E. 
Source: Authors.

reviews and reactions tangent to the visual aspects, evidencing 
the interest and enjoyment in their use, which may have a great 
collaboration in infant's educational processes (Freitas, 2007). 
Also, it was observed that most of the models easily found on 
the Brazilian market were made of dark colors, such as black 
(like the model used this study), and gray. Thus, this information 
was taken into account through the process of making DIY mod-
els for use with the protocol. Using as a reference the infantile 
world, grounded on these exploration ideas of colors and forms 
(Moura, 2006), the aspect of the handmade models quoted 
above were based especially on these lines. And so, the small-
est differences encountered in the results on this ambit, shown 
before, reinforce the existence of this relation.

A peculiar situation also draws attention to this ludic side, in 
the case of the thickener made of a little ball. Some children 
played more with the object that this thickener was made 
from, than painted the drawing — which was not to be nec-
essarily seen as a problem at all times, since the play helps 
children to relate to the world and recreate situations their 
daily lives, and stimulates essential actions and feelings to so-
cial life (Vygotsky, 1991). Also, according to Mafra (2007), the 
game within the learning process provides greater autonomy 
to children with disabilities, improving self-esteem and body 
knowledge, which increases their development. 

Still exists a panorama that can be explored, derived from the 
results of this application. In regard to industrial products, a 
deeper look at the creation of a bigger affinity between user 
and product can take place, such as including the possibility 
of changing parts, formats or colors of the objects. This means 
that the matter of a design for few people should not be ne-
glected in any aspect — as it actually is on many occasions 
— and this is imbricated this scenario as well. The collabora-

Figure 12. Graph comparing the assessments of model C, made by the par-
ticipant K, which practices immature palmar gripping (holds the material with 
the palm, in a sensitive manner), relative to the participant R, which has a 
tripod grasp (makes the use of three fingers to hold), with great force of ap-
plication (Kang & Ikeuchi, 1991). Source: Authors.

Between the assignments of various topics, a large standard 
deviation was noted, found in all models. This situation points 
to an important result in the development of products in the 
area of assistive technology, related to the deficiencies vari-
ability. It was noticed that some models, as for example the 
triangular orange one, functioned in a very effective way to as-
sist the writing of half of the participants, but was shown to 
be an inconvenient product to others — the members of the 
research, even though having the same diagnosis (cerebral 
palsy), have different ways of gripping, which may not fit prop-
erly to that model, as the example of refined gripping, in the 
form of a clamp (Paiva, 2007), practiced by a participant. Also, 
this indicates a possibility of including a new pair of evaluations 
inside the DS model in cases of A.T. products, like ‘it is very 
specific for the disability’, or ‘it's not specific for the disability’. 
This pair could be put inside the critical affinity group, for cases 
when the researcher is dealing with groups without an average 
uniform pattern of disability.  Moreover, it was perceived that, 
while the manufactured product used consists of a massive 
piece of polyethylene, disallowing major changes in its struc-
ture, the DIY artefacts allow large customizations with capacity 
to meet individual physical requirements via a cheap material 
(such as glue and adhesive tape), according to the observed.

The smallest standard deviations were found in the ludic se-
mantic group, who were asked to answer questions regarding 
the aesthetic and signification aspects of the pencil grips. This 
demonstrates the strong relation between children and sub-
jective issues, like shapes and colors, in products of their daily 
lives and, therefore, the importance of the attention to this 
emotional aspect during the designing of these products. The 
A and C models, with a composite design of colored material, 
and also the D model, composed of a small ball, got positive 
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tive process also could be an important tool to improve this, 
once the user is one of the main potential sources of informa-
tion and innovation (Gaither & Fraizer, 2002) about the prod-
uct that is being developed. This collaboration can be done 
from the initial stages of product development, like involving 
the potential users and people linked to the user environment 
(e.g. occupational therapists, caregivers, and family) in the 
process, and testing prototypes using models of objective and 
subjective evaluation (as the DS protocol), until its post-devel-
opment, (e.g. making use of an active channel of communica-
tion with the client and giving incentives for user feedbacks). 
Unless the developer is a disabled person, he cannot know 
about being a disabled person, and so, can't develop correctly 
a product for us, and he has to hear us — and this sentence, 
heard from a disabled citizen in a research interview, briefly 
summarizes this importance of capturing the user experience 
and personal concerns.

In general, the best scores of homemade thickeners shown 
by the protocol were close to the evaluations of the industrial 
product, showing the feasibility of using these kinds of home-
made devices in teaching and recreational scenarios, always 
according to the specificity of disability. The possibility and 
adequacy to a different adaptation, both in ludic and practical 
issues, and its low cost of production, indicates that its use 
should be encouraged not only in institutions (as it is already 
widely practiced in Brazil), but also among family members of 
the children, extending the practice into different types of as-
sistive products (once the problems related to the commercial 
case of pencil thickeners are similar to other types of objects 
found in this area — like high prices, lack of variety, and at-
tention to personal values of the user). An example of this 

idea that is already being applied there is the practice of some 
institutions located in the big cities of Brazil, which conduct 
workshops with needy families about DIY assistive products. 

The protocol of the semantic differential a good response 
about its use in assistive technology products, but special at-
tention must be given regarding the variables of disabilities 
that can be found in the application context, which can gener-
ate a very wide range of responses in the questionnaires. In 
the case of this present study, the data about specific physi-
cal performances related to each patient was collected from 
the questionnaires, with the intention of making possible the 
conduction of a more precise check of these pencil grip evalu-
ations in the future. A brief summary table containing the re-
sults found by the DS model follows. 

Figure 13. Participant successfully using a homemade pencil thickener model. 
Source: Authors.

PENCIL THICKENER INDICATED PREHENSION POSITIVE POINTS CRITICAL POINTS COSTS 
Cylindrical grasp or tri-
pod (KANG & IKEUCHI, 
1991), with more gross 
motor coordination.

- Use of colors;
- Good ludic potential; 
- Softness; 
- Moldable thickness. 

- Short durability. Under a 
brazilian 
real.

Cylindrical grasp or tripod 
grasp (KANG & IKEUCHI, 
1991), with more gross 
motor coordination.

- Stable material. - Not easily moldable; 
- Stiffness of the material; 
- Little ludic potential. 

No cost 
(reused 
corks).

Tripod grasp (KANG & 
IKEUCHI, 1991), with more 
gross motor coordination.

- Use of colors; 
- Different format; 
- Good ludic potential; 
- Moldable thickness. 

- Weakness of the inner material (sty-
rofoam); 

Under a 
brazilian 
real.

Spherical grasp (KANG 
& IKEUCHI, 1991), brush 
grasp or jaw chuck (BER-
RY, 1999)

- Different format; 
- Good ludic potential; 

- Heavy;
- Little possibility of customization; 
- Instability; 
- Requires practice for better handling.

About two 
brazilian 
reais. 

Cylindrical grasp or tripod 
grasp (KANG & IKEUCHI, 
1991), with more gross 
motor coordination.

- Stable material; 
- Softness. 

- Heavy; 
- Little ludic potential; 
- Little possibility of customization. 

About 25 
brazilian 
reais.

Table 02. Table containing the results found by the DS protocol.

Source: Authors.
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CoNClusioN

The so called gambiarra has a special social role in assistive 
technology, and even with the pejorative baggage charged 
by the term, in this area it is maybe a solution which is of-
ten the only affordable means of owning certain devices, in 
some socioeconomic contexts. In this study, the pencil grip 
reviews have proved the useful potential of this artifact, as 
an aid mechanism for the implementation of tasks, in certain 
cases (depending on the model and disability), with the same 
performance of the manufactured product, within the terms 
evaluated by protocol. Thus, these improvised products have 
the capacity to meet the everyday user’s needs of this type 
of artefact, added to the personal and subjective value that 
this homemade product can bring, working the design for the 
emotional side of the user, and more to it: a fact of great im-
portance, especially in view of the child user, and the fact that 
this facet is often denied by commercial models. 

Through this complex framework, the DS evaluation model be-
comes a functional protocol for this kind of test, being agile 
and quick, capturing the most instant facets of use of a prod-
uct. Promoting the view of the most subjective characteristics, 
this model allowed the research to notice the importance of 
the most ludic features of the product design used in the in-
fant learning environment in the area of assistive technology, 
creating a greater affinity between the user's universe and the 
product, commonly not provided by most popular models in 
the market. Still, even with the limitations of the test due to 
the multiplicity of physical profiles of the study participants, it 
was possible through this research to achieve a visualization of 
this aspect linked to the emotional factor, which is very impor-
tant and attached to the infant sphere. 

Finally, it is expected that this research can collaborate some-
how on future studies concerned with the subjective side of 
assistive technology in all of your means of development, 
whether through a DIY method, or by mass production. The 
opportunity of seeing and adding a personal value on these 
type of products is narrowly linked with wellbeing and the 
quality of performing daily activities. And it can be observed 
and improved through lots of different ways; for instance, by 
using evaluating methods as the DS protocol, via the collabo-
ration of professionals immersed in the universe of the user, 
or by tacit acknowledgments, like the living experiences of all 
social actors involved in this process.
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aBstraCt

our lives depend on mobility, and we spend much of our precious time undertaking transporta-
tion activities during our daily routines. generally, these activities may seem like a waste of time 
and turn out to be self-torture. What’s more, being a passenger is somehow more advanta-
geous than being a driver, because drivers have to concentrate only on the activity of driving. 
since traffic involves unexpected and unfortunate events, this stressful environment generates 
negative feelings. from this point of view, driving seems to be an activity generating more 
negative feelings than positive ones. in this framework, this study aims to find out cues about 
driving activity and design solutions which generate positive effects by identifying the underly-
ing reasons and expectations of the users with regard to product qualities. 

keyWords: subjective well-being, transportation technologies, positive emotions

iNtroduCtioN

Transportation is one of the major activities of our lives. Ev-
eryday we use several different transportation modes to reach 
our aimed destinations. It is possible to define transportation 
in two different ways according to the aim of the activity, one is 
transportation for work and the other is transportation for lei-
sure. According to research carried out for investigating trans-
portation modes affecting the happiness level of users, using 
personal cars is still the most popular way of transportation 
for work, even though negative emotions are mostly experi-
enced during transportation to work, by driving personal cars 
(Duarte et al., 2009).

As technology enables higher speeds, travelling distances in-
crease and the average time spent during transportation for 
work averages at about one hour a day per person (Lyons and 
Urry, 2005). It is possible to say that the time spent in trans-
portation is a significant amount our lives. During our trans-
portation activities due to misfortunate, unexpected events 
such as congested roads, accidents, violations, and so on, 
sometimes it is impossible to adjust timing and to keep calm 
in traffic. Moreover, the driving activity is much more stressful 
since it necessitates personal control and attention over the 
events happening around you.

There are several in-vehicle technologies designed to enhance 
our experience within the car, since we spend an important 
amount of our time during driving. These technologies be-
come a way to cope with stress caused by outer effects by 
assisting or even sometimes taking the control from us. Even 
though these applications aim to reduce stress, they generally 
focus on safety related problems. Furthermore, staying away 
from stress is not only related with support and safety, but also 
positively affected by personal wellbeing. Therefore, it is im-
portant to consider possible design solutions to enhance well-
being rather than minimizing problems and enhancing safety, 
which needs a possibility driven design approach rather than 
problem driven solutions.

In relation to these arguments, this study aims to understand 
the relationship between subjective well-being and in-vehicle 
technologies, and to find ways to create positive emotions for 
drivers during the activity of transportation for work. In order 
to reach the aim, the following questions are to be answered:

• What are the product qualities of their cars that generate 
positive emotions during the activity of transportation to 
work for drivers?

•  What are the expectations, expected product qualities, of 
drivers from their cars in the future in order to create posi-
tive emotions?
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In order to gain answers, it is crucial to consult the litera-
ture and research available on transportation and positive 
psychology. 

traNsportatioN aNd positiVe psyChology

Scanning through transportation and positive psychology re-
search, it is possible to identify the main research focuses, 
which are: stress and time relationship, urban planning, and 
transportation mode choice. There are studies focusing on 
the statistics about transportation activities from econo-
my literature, generally focusing on the time spent and its 
economic results, and which shows that an average person 
spends about an hour per day in transportation activities 
(Schafer & Victor, 2000; Lyons & Urry, 2005). From an urban 
planning point of view:

•  Reports focusing on the growing population, polarization of 
economic growth, rise in greenhouse gases, and decreas-
ing transportation budgets (Falconer & Mitchell, 2012) are 
suggesting solutions about transportation infrastructure of 
a city, including intelligent communication agents.

•  Studies like Schroeter & Rakotonirainy (2012) focuse on the 
urban informatics systems and their benefits to safety by 
organizing an idea creation workshop with the help of four-
teen Urban Informatics research experts. These workshops 
focuse on ‘enhancing social interaction between people 
in urban environments’ (Schoeter & Rakotonirainy, 2012,  
p.1.), and providing this ergonomically and safely.

• Papers asking the question about the meaning of electric 
vehicles among people and investigating EVs through per-
formance, interest, and meaning perceived by drivers and 
others (Burgess et al., 2013). Also another study is investi-
gating if EVs have any effects on driving behaviors and en-
courage sustainable behaviors (Labeye et al., 2012).

At the same time there are studies about intelligent in-vehicle 
systems from different scopes like acceptability, adaptability, 
driver behavior, behavior adaptation, driver attitudes, primary 
and secondary tasks of driving, information load… etc.

•  Bader et al., (2011) discuss if the drivers accept recom-
mendations about later actions (proactive) while driving. A 
scenario has been built about gas station recommenders; 
selecting gas stations according to user preferences and 
this in-vehicle system used by fifteen volunteers and then 
evaluated by using TAM of Davis (1989).

•  Kujala's (2009) study is about the effects of two user inter-
face menu structures compared in a driving simulation with 
the measures of visual time-sharing efficiency, visual load, 
driving performance, and secondary task performance. 

•  Acceptability of ITS systems is also a question for many 
papers (Regan et al., 2002; Vlassenroot et al., 2010), but 
these papers generally focus on some of the ITS technolo-
gies, and these kind of studies are usually conducted with 
psychologists and engineers in cooperation. 

Looking through the researches above, it is possible to see 
that there are studies mainly focusing on the transportation 
systems from a problem solving point of view. As was men-
tioned before, creating a more positive traffic environment 
can be achieved by focusing on the driver within the driving 
to work context. To define and understand the positive effect 
psychology, literature and the well-being concepts are impor-
tant sources. In the following part well-being and positive ef-
fect will be defined.

What is Well-being

Well-being is a concept that is defined in several different 
ways, sometimes depending on personal happiness, others, 
seeking positive effects. It also used to be defined as the ab-
sence of suffering, but today it is much more like the relation-
ship between positive effects and negative effects.

There are two different approaches to the concept of well-be-
ing. Forgeard et al. (2011) describes these approaches:

• Objective measures of well-being; that has objective crite-
ria generally based on needs 

• Subjective measures of well-being; not consisting of a list 
about needs but focusing on the individual's own conative 
states.

Objective well-being depends on the concept of well-being in 
an objective way apart from a person's own thoughts about 
his/her life, whereas subjective well-being depends on the 
person's own thoughts about his/her life. Since the study fo-
cuses on the concept of well-being at a personal level, subjec-
tive well-being will be the main focus of the study. 

Subjective well-being can be summarized as ‘people's cogni-
tive and affective evaluations of their lives’ (Diener, 2000, p. 
34). It depends on the people's own evaluations about how 
their lives are. As was mentioned before, Diener (2000) also 
focuses on the balance between negative and positive effects 
in a person's life. For example, more pleasant and few un-
pleasant emotions, engaging activities, gives satisfaction to a 
person with relation to his/her life. From Diener et al.’s (1999) 
point of view, it is possible to identify the components of sub-
jective well-being as;

• Pleasant Effect; joy, elation, contentment/pride, affection, 
happiness, ecstasy

• Unpleasant Effect; guilt and shame, sadness, anxiety and 
worry/anger, stress, depression, envy

•  Life Satisfaction; desire to change life, satisfaction with 
current life, satisfaction with past, satisfaction with future, 
significant others’ views of one’s life

• Domain Satisfaction; work, family, leisure, health, financ-
es, self, one's group (Diener et al., 1999, p.277).

During the research, the general focus point will be the pleas-
ant effect component of subjective well-being. 
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methodology

The aim of the study is to find out product qualities of a car 
generating positive feelings amongst drivers. In order to find 
out answers:  

• The first step is to identify a suitable user group; the sec-
ond step is to gather the demographic information of the 
user group; and, lastly a semi-structured interview has 
been conducted among suitable user groups with the help 
of visual materials that I prepared to stimulate emotions 
and experiences. 

Selection of user group 
The user group is identified as: 

•  Car owners; since the ownership has effect on subjective 
well-being. 

• As the research focuses on the activity of transportation for 
work the user group will be chosen among the people who 
drive to and from work in their daily routine. 

• The age group is identified as between 30-50 year olds; 
people who generally have a consistent daily routine. 

• Gender is kept in equal numbers. 

The interviews are carried out with eighteen users, the initial in-
formation is consisting of mostly demographic questions like;

• Age (ranged from 29-49, with a mean of M =36,6)

• Gender (kept equal: 9 females, 9 males)

• The average duration of the journey between home and 
work (ranged from 8 to 15 without traffic but rises to 45 
minutes according to traffic conditions).

interview Structure
For the last step an interview is conducted with laddering 
techniques. Before the interview, people are shown two mood 
boards that display pictures of drivers feeling positive and 
negative effects. These mood boards are prepared for stimu-
lating positive and negative effects, as well as ideas and past 
experiences on the respondents.

• Boards are created with an online image search using the 
keywords obtained from Diener et al.’s (1999) Components 
of Subjective Well-being table, under the pleasant and un-
pleasant effects titles.

• Keywords; angry driver, anxious driver, contented driver, 
depressed driver, elated driver, envious, feeling ecstasy, 
feeling shame, guilty driver, happy driver, joyful driver, 
positive driving, proud driver, sad driver, stressful driver, 
worried driver. (Keywords are generally associated with 
the words driving or driver, but some of them were used 
with the word feeling, since there are no healthy images 
representing the feeling in a driving context.)

• In addition to images, also those keywords are used in the 
mood boards to clarify the exact (intended) feelings and to 
keep users engaged with the images more than just for a 
glimpse while reading the words.

• Firstly the negative emotion board has been given to the 
respondent.

Figure 1. Negative feelings mood board
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Figure 2. Positive feelings mood board

The user is asked to look at the mood board and imagine his/
her journey of the day, and then the mood board is taken away.

• Secondly the positive emotions board is given to the re-
spondent and left in front of him/her during the interview 
to stimulate positive feelings.

After that point, with the help of mood boards, the interview 
is conducted. Since it is possible to analyze the driving experi-
ence in three phases, the interview is carried out in an activity 
based manner.

The interview is built upon the scenario of the user’s journey 
between home and work. To keep the time line in its nor-
mal positions, the morning journey experience to work is the 
first event, and the last the evening experience of returning 
home. The following questions are asked about the three 
driving phases:

• What do you experience that makes you feel much more 
positive while you are walking to your car/ driving your car 
to/from work/leaving your car behind after your journey?

Figure 3. Phases of driving activity

• How positive do they make you feel? Why?

• Which features do you expect from your car that affect you 
positively?

• What else could be useful which is not available right now 
but may be used in the future?

 

results

This study has been conducted with 18 participants; aged be-
tween 29-49 with a mean of M =36,6, distributed evenly in both 
genders, and consisting of car owners driving between their 
homes and work in their daily routines. 

Users are interviewed with laddering techniques about their 
daily experiences driving between their homes and work, and 
are ultimately asked about the expectations they have from 
their cars in the future to generate a more positive environ-
ment during driving to and from work. 

Data Coding
The data gained by the interviews are transcribed to an Excel 
sheet and the data was coded under four categories:

•  Affected: the feelings that are affected by the product 
qualities of car. Feelings are keywords obtained from Die-
ner et al.’s (1999) Components of Subjective Well-being 
table under the pleasant and unpleasant effects titles.
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• Requirement: the basic requirement that affects the user

•  Product quality: the requirements and design features en-
gaged with the product and qualities.

• Design features: the features that the user already uses or 
wants to use.

aNalyses

As a result of the coded data, there appears to be three major 
driver personas related with in-vehicle requirements. What is 
common for all personas is the desire for ‘comfort’ related 
requirements, as expected. However, the second group of 
preferences changes from persona to persona under three 
titles: safety, support, and aesthetics. One third of the users 
are driven by comfort and support, and are named as ‘moody 
drivers’; one sixth of the users are driven by comfort and safe-
ty, and are named as ‘cautious drivers’; lastly one sixth of the 
users are driven by comfort and aesthetics, and are named 
‘image oriented drivers’. It is summarized in Figure 4 by listing 

requirements according to percentages of mention times by 
different personas.

Even though the major requirements are the same and close 
to each other, the interpretation of concepts differ between 
these groups.

As can be seen from Figure 5, Moody drivers' interpretation of 
comfort mostly involves the qualities of smartness and per-
sonal space in a car. They need their cars to be ready before 
their access, to have information about the different situations 
such as tire condition, damage if there is any…etc. that would 
interrupt their driving routines. Also they want automatization 
for some routine driving activities such as changing gears, ac-
celerating…etc.. They feel the need for support during their 
journey when they face an unexpected, unwanted event. They 
are also concerned mostly about the smartness of the car, so 
that it is able to understand the mood of the driver and pos-
sesses smart solutions for different situations. Their third re-
quirement is about safety, which is mostly dependent again on 
the smartness of the car, suggesting and applying solutions for 
threats to the safety of the car, and also, again, automatization 
for some activities. 

Figure 4. User classification according to percentages of mention times of major requirements
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Figure 6 is about requirement relations of cautious drivers 
whose major requirements are comfort and safety. Similar to 
moody drivers, cautious drivers' comfort is highly dependent 
on the smartness and personal space of the car, but their ma-
jor concerns are about gaining information and automatization 
of some driving activities. Secondly their needs for safety also 
depend on the smartness of the car which involves again some 
warning options and automatization. What’s more, production 
quality is another concern about safety deriving from need for 
different materials and visual access solutions. Lastly cautious 
drivers have the need for support dependent on the smart op-
tions mostly involving assistance and mood management.

As with the last group, image oriented drivers are mostly af-
fected by comfort options and also aesthetic properties of a 
car. Their expectations from comfort differ from other drivers 
as they mostly focus on the personal space of a car that they 
create away from traffic during their journey. Their second 
requirement is about aesthetics, which is dependent on the 
appearance and image of the car; from color to license plate 
they personalize their cars and feel affection about some 
aesthetic properties of it. Lastly they also need support dur-
ing their journey and assistance with their personal needs. 
Figure 7 summarizes the requirement relations of image-ori-
ented drivers.

As can be seen from the figures, there are some similarities 
and differences between three groups of drivers with regards 
to requirements and also their interpretations of these re-
quirements. In order to understand these properties deeper 
the sub requirements of the users are analyzed.

Comfort related qualities
Comfort is the most mentioned requirement by all the groups, 
but it refers to different kinds of needs and wants. It is mostly 
dependent on the qualities of smartness and personal space. 
Figure 8 summarizes the difference between the user group 
about smartness and the personal space of the car.

For smartness of the car, moody and image-oriented drivers 
generally want their cars to be ready before their access, orga-
nizing the in-car climate conditions and air quality. They want 
to enter a cozy environment with personalized settings which 
has an organized climate through the air and the places that 
they touch. Also the first impression of the car was built with 
an indoor smell, which evokes the feelings of an unhealthy, 
plastic, dirty environment, especially after sun exposure. 
Furthermore cautious drivers mostly focus on the informa-
tion they gain about the route suggestions and organize their 
daily schedule around that information. Moody drivers need 
information not only about their daily schedule but also in-
formation about parking spots and possible bad surprises, 
like broken car functions that may slow them down and waste 
their time. Lastly all groups of drivers want smartness automa-
tization, but for different reasons cautious drivers need auto-
mation of driving activities for safer environments, whereas 
moody and image-oriented drivers want it for getting rid of 
boredom and tiredness caused by the routine of driving activi-
ties during traffic.

Figure 7. Requirement relations of image oriented drivers (according to the 
percentages of mention times)

Figure 6. Requirement relations of cautious drivers (according to the percent-
ages of mention times)

Figure 5. Requirement relations of moody drivers (according to the percent-
ages of mention times)
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Figure 8. Comfort related product qualities(according to the percentages of mention times)

Personal space of the car is another factor that affects mostly 
the moody and image oriented drivers and that is mostly about 
the cozy environment that they create during their journey, like 
having coffee around with the company of music and an er-
gonomic, relaxing, even massaging seating options. Further-
more, image-oriented drivers are oriented by their images 
too and need extra storage areas inside for their personal be-
longings, like sunglasses, wallets and spare shoes. Moreover 

moody and image-oriented drivers both focus on the ease of 
use of the controls with understandable interfaces inside the 
car, but image-oriented drivers also ask for playful interactions 
with these controls through tactual properties during driving. 
Lastly cautious drivers have the need for a cozy environment, 
but they prefer to stay low and don't want to be distracted by 
these properties.
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Support related qualities
Apart from comfort, overall support is the second most men-
tioned requirement. There are also several similar and differ-
ent tendencies involved with support related product qualities 
that are summarized in Figure 9.

Support related qualities are highly affected by the smartness 
of the car. Moody drivers are the ones that need support af-
ter comfort, and they highly need mood management in cases 
of an unexpected, unwanted event. For moody drivers mood 
management depends mostly on the in-car air conditioning. 
When they need to cool down they actually need in-car tem-
perature to be slightly cooler, and they also ask for the in-car 
air to become fresher; refreshing them and giving them the 
feeling of nature that could take them away from that moment. 
Music is important for moody and image-oriented drivers who 
want the smartness to understand their moods and organize 

a different musical experience to revitalize or to support their 
mood for the day. Communication with other cars is important 
for moody and cautious drivers who want to express their feel-
ings with more creative ways than claxons, which are subtle. 
Claxons are used for a number of different expressions, such 
as: thanking, anger, warning...etc.; in a mixed environment 
it is not easy to determine why and to whom that expression 
is for. This causes more stress and misunderstandings that 
bring the need for to-the-point and clear communication op-
tions. Assistance is also about the smartness of the car, which 
is needed by all the driver groups. During parking all groups 
need assistance for precision; to park according to comfort of 
the near cars, distance needed to open the doors and pedes-
trian comfort. Also moody and image-oriented drivers are not 
as careful as cautious drivers about safety precautions, so they 
also need assistance for the forgotten valuables, and for lock-
ing the car while leaving.

Figure 9. Support related product qualities(according to the percentages of mention times)
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Apart from mood management and assistance, connectivity is 
a major element of the smartness. Connectivity is mostly about 
the personal devices for moody drivers to socialize and to have 
the company of their friends during their journey, to complete 
necessary work related things, to get rid of the stress that they 
have, and lastly, generally during the evening journey and sim-
ilarly to image-oriented drivers, to plan and organize activities 
from cooking and food ordering, to social activities and meet-
ing points during their journey, as well as the ability to update 
their destinations. Besides, cautious drivers are mostly focus-
ing on a wider online system to be part of legal actions about 
rude, dangerous drivers, and recording during driving to share 
with legal forces. Moody and image-oriented drivers also want 

to be part of the legal actions, but moreover they want to be 
aware of route updates and whole traffic systems. 

Safety related qualities
The third most mentioned quality is safety, which is again re-
lated with smartness and also production quality of the car. 
Cautious drivers are mostly focusing on the safety related 
qualities and the relations are summarized in Figure 10.

Cautious drivers want to be warned about outer effects dur-
ing driving since as well as inner distractions, like music, there 
are also outer distraction, like noise, claxons...etc. They have a 
need to be aware of the outer events but also they don't want 

Figure 10. Safety related product qualities(according to the percentages of mention times)
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to be interrupted by too many noises and the smells from traf-
fic, so they close their windows for some isolation. In that case 
they want their cars to be aware and warn them about outer 
events, close drivers, emergency vehicles...etc. Also they feel 
anxiety about the safety of their cars out of their sights, which 
is shared by moody and image-oriented drivers too. The alarm 
options are no solution for their anxiety because sometimes 
it is not possible to hear these sounds. Also the intruder runs 
away when the alarm rings, which makes it impossible to catch 
them. They need a more personalized system that reaches to 
their communication devices; or even the key of the car can 
be an alarm option. Automatization is also mentioned during 
comfort options, since the drivers want to leave the control 
to the car and relax in case of safety, fatigue, or even bore-
dom. From a safety point of view, the way the users want au-
tomatization changes from driver to driver. Moody drivers do 
not want the automatization to interrupt their driving flows; 
they need it to be subtle and invisible. At the same time, like 
cautious drivers, they want automatization to be couching, 
supporting learning processes for new starters and decision 
making in case of an inevitable accident that distracts and 
stresses the driver and affects the decision making process. 

Lastly, the production quality is engaged with safety options, 
with cautious drivers mostly focusing on the visual access op-
tions of their cars. As climate changes cause distortions in vi-
sual access they ask for a easy cleaning, self cleaning material 
that won't distract them during their journey with visual ac-
cess areas like mirrors and glass areas. Also, the durability of 
the materials in case of an unwanted incident evokes trust in 
all of the driver groups towards their cars, which bring them 
contentment and pride. 

Apart from these qualities, aesthetics is highly important for 
image driven drivers. They want to feel special with certain 
qualities of their cars. Aesthetics is mostly related with the 
appearance and image of the car, which is affected by an 
intimidating look created by a higher and aggressive design 
of the car. They also look for a unique color that is not easy 
to find, or the color used in the commercials while launch-
ing a new model. Another important requirement is also 
about self-cleaning materials; apart from safety it is mostly 
about the appearance of the car. Image-oriented drivers feel 
pride and happiness while approaching their cars and they 
want to see a cleaner outlook. Moreover, when they reach 
their cars they want to touch cleaner surfaces designed in 
a way that is not affected by the outer effects. Lastly some 
of the drivers mentioned the possibility of personalizing li-
cense plates with letters and numbers. They have a need for 
personalization options, such as license plates or a unique 
color, which can be a clue for design solutions involving per-
sonalization options.

disCussioN 

There are several requirements that are mentioned during the 
study by the drivers. As can be expected, comfort is the most 
mentioned requirement for feeling positive effects, but there 

are three different tendencies that the study revealed accord-
ing to the mention times of the second major requirement, 
and the drivers grouped under three groups such as moody, 
image-oriented, and cautious drivers. 

Scanning through the product qualities related with the re-
quirements of all groups the major factor can be identified as 
the smartness that is related with nearly all the requirements. 
As the technology develops day by day, it also gets into every 
corner of our lives, maintaining our comfort and supporting 
us. Also the driving experience becomes richer with the tech-
nological developments and smart applications day by day. 
As a result the expectations of the drivers depend more on 
the smart options. Moreover, as the communication devices 
become mobile, they become our main companion in every 
aspect of our lives. Therefore connectivity creates a higher de-
mand. In this study this is mostly about personal devices but 
for the future connectivity will become crucial for designing a 
whole transportation system that is aware of every other de-
vice around.

Apart from smartness, drivers have a need for creating an in-
car environment away from traffic, which is highly related with 
the personal space of the car, which used to be defined as the 
interior design of the car, but nowadays is more dependent 
on the technological advances that support the comfort of the 
drivers. That also involves smartness in a way that realizes the 
driver’s condition and offers personalized options for differ-
ent drivers; like massaging and adapting seating and playful 
driving activities. Even the musical experience involves tech-
nological advances around personalization and sound quality.

Also, the production quality of the car is highly engaged with 
the safety precautions, and is again dependent on the techno-
logical advances about materials that in a way involve smart-
ness, like self-cleaning or adjusting according to external 
effects. Durability of the materials also evokes trust in the car, 
and enables drivers to feel pride and contentment.

Lastly, the study reveals the close relationship between com-
fort, support, safety, aesthetic options, and feeling positive, but 
also shows the close relationship between requirements and 
technological advances. All of these requirements are musts, 
but the importance levels change according to user groups.

further studies 

The study revealed three groups of users distinguished from 
each other according to their main requirements for feeling 
positive effect in the driving context. There are some simi-
larities and differences between the product qualities they 
associate with their requirements. Moreover there are some 
similarities and differences while interpreting product quali-
ties, but their most important common point is technological 
advances and the concept of smartness. The study revealed 
that the requirements of the drivers mostly depended on tech-
nological advances, and even though it is interpreted differ-
ently, the smartness of the car from different points of view.
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For further studies the relationship between technology and 
requirements will be interpreted through the identification of 
user and technology relationship.
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iNtroduCtioN

Developed societies must resolve several important chal-
lenges to ensure their continued viability.  First, environmen-
tal responsibility is necessary to preserve quality of life, and, 
ultimately, life itself.  Second, creating personally meaningful 
experiences for citizens is also imperative (Inglehart, 2000).  
As Hassenzahl, Eckoldt, Diefenbach, Laschke, Lenz, and Kim 
state, “While society changes its focus from ‘well-fare’ to 
‘wellbeing’, design becomes increasingly interested in the 
question of whether it can design for happiness” (2013, p.21).  
Biophilic design directly supports resolution of the first chal-
lenge and positive design the second by enhancing subjective 
wellbeing (Kellert, 2012; Desmet & Pohlmeyer, 2013).  When 
biophilic design and positive design are consciously com-
bined, in a process that can be categorized as vital design, 
the resulting design products are both meaningful and sus-
tainable, and society as a whole, as well as individuals and 
smaller groups, benefit because critical needs at all levels of 
scale are recognized and satisfied. User needs from each step 
of Maslow’s hierarchy, from physiological to security to social 
to self esteem to self-actualization (Koltko-Rivera, 2006) can 
be fully satisfied via vital design.

Both biophilic design and positive design can generate posi-
tive affect (Kellert, 2008; Desmet & Pohlmeyer, 2013) and it 
is therefore logical that vital design can do so also.  Positive 
affect has been linked to broadened thinking/attention and 
thought-action repertoires, when compared to neutral or 
negative state processing (Fredrickson & Branigan, 2005).  In 
general, positive affect has been positively related to:  im-
proved creative performance and increased innovation (Isen, 
Johnson, Mertz, & Robinson, 1985); improved problem solv-
ing and decision making (Isen, 2001); more flexible, thor-
ough, and efficient thinking on topics meaningful or inter-
esting to the thinker (Isen, 2001); strategic thinking (Loken, 
2006); constructive and cooperative bargaining, increased 
generosity, social responsibility, helping and interperson-
al understanding (Isen, 2001); constructive suggestions 
(George & Brief, 1992); avoidance of real and meaningful risk 
(Isen, Johnson, Mertz, & Robinson, 1985); and improved self-
knowledge (Fredrickson, 2001). Positive emotions can help 
build durable personal resources such as physical skills or 
health, social resources such as friendships and networks, 
intellectual resources such as knowledge, and psychological 
resources such as optimism (Fredrickson & Branigan, 2005). 

aBstraCt

Biophilic design leads to the development of places and objects that humans find beautiful and 
that generate a positive affect.  Beautiful places and things endure because they are comfort-
ing, pleasing, and satisfying – aesthetically, emotionally, and, as required, functionally. Beauty 
is not just in the eyes of the beholders, and the development of beautiful places and objects 
can be informed by research in the social and physical sciences. positive design leads to the 
creation of places and objects that directly enhance subjective wellbeing.  they are tailored 
to the psychological profile, aspirations, and objectives of users.  When designers incorporate 
principles of both biophilic and positive design into their projects, the vital design solutions 
generated resonate with users and are environmentally sustainable; they satisfy a wider range 
of user needs than either biophilic or positive design solutions.  field research will link biophilic 
design and positive design with vital design products that enhance user welfare.  

keyWords: biophilic design, positive design, positive affect, subjective wellbeing, environmental/
object design. 

BiophiliC desigN + positiVe desigN = Vital desigN 
desigNiNg to CompreheNsiVely support user 
WellBeiNg
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BiophiliC desigN

Kellert defines biophilia as “the inherent inclination to affili-
ate with the natural world instrumental to people’s physical 
and mental health, productivity, and wellbeing”, while bio-
philicly designed structures reflect the essential qualities of 
spaces found in nature, without necessarily being precise 
replications of natural places (Kellert, 2012, p. xii).  Biophilic-
ly designed areas “are designed in ways that foster people’s 
physical and mental health through providing positive con-
nections to nature in a context of ecological and cultural 
meaning” (Kellert, 2012, p. 158).  

Denis Dutton delineated the link between beauty and bio-
philic design (2009).  His work makes it clear that biophilic 
design leads to the development of spaces and objects that 
humans consider beautiful, regardless of their culture of ori-
gin.  Dutton traces the apparently universal associations be-
tween biophilic design and beauty to the Pleistocene environ-
ments in which humans reached roughly their current state of 
evolutionary development, physically and socially. Dutton’s 
position is that we consider certain aspects of nature beauti-
ful today because the same elements, during the Pleistocene 
era, supported our survival; for example, by helping us es-
cape from predators.  

Dutton details how across the planet people find the same sort 
of landscapes beautiful and illustrates his claim by referring 
to the Hudson River school of painting.  These paintings and 
locations share certain attributes.  They have a view out over 
stretches of grassy fields with occasional groups of trees (pref-
erably with forks near the ground).  Water is either directly in 
view or inferred in the distances and a trail we could walk, be-
cause it is a path or shoreline or riverbank, invites us to enter 
the scene and move through it among other animals and birds. 
Similar examples are provided of biophilic objects, such as an-
cient ax heads, although research has focused on biophilicly 
designed spaces. Those aspects of nature found beautiful have 
been studied, and their underlying “design principles” identi-
fied.  Those design principles form the basis of biophilic design 
and will be enumerated in the paragraphs that follow.  

When spaces or objects are developed using biophilic design 
principles, they are preferred to non-biophilic alternatives 
and people feel very comfortable in them or while using them 
(Kellert, 2012).  As a result, their users generally think broad-
ly, with all of the benefits noted above.  Being in a beautiful, 
biophilicly designed space enhances positive affect (Kellert, 
2012), while beautiful objects are perceived to work better, 
be easier to work with, and more straightforward to figure out 
(Fogg, Soohoo, Anielson, Marable, Stanford, & Tauber, 2003).  
Beauty, in short, is functional as well as preferred.

Kellert directly links biophilic design and the experience of 
beauty with environmentally sustainable behavior (2012, 
p.162).  As he states:

Ultimately, low-impact design fails to achieve its goal of 
sustainability, because it falls short of nurturing the phy-
sical and mental benefits that create the emotional and 

intellectual attachment that motivates people to be good 
stewards of their constructions and to retain them over 
the long term... As the architect James Wines suggested:  
‘People will never want to keep an aesthetically inferior 
building around, no matter how well stocked with cutting 
edge thermal glass, photovoltaic cells, recycled mate-
rials, and zero-emissions carpeting’. 

Hosey makes a similar point, “As studies show, we form posi-
tive associations with things we consider beautiful, we are 
more likely to become emotionally attached, giving them pet 
names, for instance.  We personalize things we care about... 
people generally consider attractive products more function-
al than they do unsightly ones and therefore are more apt to 
use them.  We prefer using things that look better, even if they 
aren’t inherently easier to use.  Consider the ramifications—if 
an object is more likely to be used, it’s more likely to contin-
ue being used.  Who throws out a thing they find functional, 
beautiful, and valuable all at once?  A more attractive design 
discourages us from abandoning it:  if we want it, we won’t 
waste it” (2012, p. 7).  In addition,  “we also take better care 
of such [attractive] environments, which tend to have less lit-
ter, waste, and vandalism” (2012, p. 26).

Kellert identifies signature principles of biophilic design 
(2008).  They include:

• Using natural elements, from materials to sunlight and 
fresh air to plants.

• Including natural shapes, generally curvilinear.

• Creating the same sort of sensory experiences found in 
nature by, for example, actively considering the full range 
of sensations that people will experience, e.g., place/
product related scents, textures touched, etc.  Ideally, 
these should vary with time, as experiences in nature are 
different at various times of the day and year, or in re-
sponse to more random events, such as a thunderstorm.  
Some materials change over longer periods of time, for 
example, as they age and develop a patina.  

• Developing links between spaces/objects being designed 
and the physical and cultural environments where they 
will be used.

• Utilizing visual fractals with specific parameters, as out-
lined in a paragraph to follow.  

• Integrating humans in ways that make them feel safe and 
confident.  We feel secure when we’re not concerned 
about being approached from the rear without our knowl-
edge and when we can survey the world around us from a 
protected position (this is known as having “prospect and 
refuge”), for example.

• Generating the same experience of spaciousness found in 
natural settings while clearly delineating individual terri-
tories (when spaces are designed).

Heerwagen and Gregory (2008) build on the basic tenets of 
biophilic design presented by Kellert (2008).  They propose 
creating ‘a new palette for design’ that has, in addition to the 
biophilic elements identified by Kellert:
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• Gentle, repetitive, rhythmic motion, like that of grasses in 
a meadow moving in a slight breeze.

• Pleasant but not totally predictable encounters/experi-
ences. These might be, for example, at a variety of scales, 
one at standing height and another when people are seat-
ed and explore an object at closer range. Building orna-
mentation can vary in appearance as light illuminates it 
in different ways, leading to unexpected, but pleasant, 
experiences.  Unanticipated positive experiences are re-
wards for sensory exploration.

• Flexible use options.  When we’re outside in natural set-
tings, we have multiple possibilities for what to do next, 
and spaces and objects can also support flexibility, sponta-
neity, and a range of activities.  Flexibility is closely related 
to ‘freeness’ in an environment and strategically placed 
sight lines that provide expansive views as well as open-
nable windows that can be opened promote ‘freeness’.

Judith Heerwagen (2009) discusses several additional attri-
butes of biophilic design.  She proposes using simulated (via 
photographs or other means) natural elements (i.e., views 
and plants), when real ones are not an option.  She also rec-
ommends creating spaces/objects that are as complex visu-
ally, acoustically, etc., as natural ones to optimize the level of 
sensory inputs received by people.

Joye (2007) finds that biophilic design enhance humans’ 
emotional and cognitive performance, and discusses addi-
tional attributes of biophilic architectural/interior design, 
recommending:

• Varying architectural topography.

• Including water features, or when possible, small fires in 
spaces developed.

• Repeating design elements through patterns in tiling, mo-
saics, stained glass, and oriental carpets.

• Bending a hallway or corridor slightly, so that there is 
some mystery surrounding what may lie around the cor-
ner. Too much mystery can be confusing, but levels of 
mystery can be moderated by views to the outside or a 
more regular building shape.

Joye notes that many different styles of popular architecture 
display details at different scales, mimicking to some extent 
fractal patterns. 

Research, only some of which can be presented here, sup-
ports the biophilic design recommendations made by Kellert, 
Heerwagen, Joye, and others and highlights their positive 
implications for mood and the related matters of preference 
and performance.

• In a comprehensive assessment of the literature, Brown-
ing and his team found that biophilic architectural/inte-
rior design is linked to greater professional productivity, 
enhanced mental health and wellbeing, and better finan-
cial performance at stores and corporations; improved 
health of hospital patients; and expedited learning rates 
for students (Browning et al., 2012).

• Research consistently finds that when people experience 
visual or acoustic fractal patterns similar to those found in 
nature they become more relaxed and their mood improves 
(Wise, 2002).  In all fractals, the components of a pattern ap-
pear at various magnifications within the same overall unit. 
For example, the smallest visible components of ferns have 
the same basic form as entire fern leaves. As Wise reports, 
the experience of natural fractals has been shown to speed 
recovery from surgery and to increase office worker pro-
ductivity. Research in knowledge-worker offices has found 
that the use of visible natural fractals in an environment can 
improve memory while reducing stress and keeping cogni-
tive performance from deteriorating over time (Wise, 2002). 
Warmuth and Joseph have found that the sound of indoor 
waterfalls, which is a natural acoustic fractal, significantly 
reduces the systolic blood pressure of people with demen-
tia (2008).  Higher levels of systolic blood pressure speeds 
cognitive decline.  A literature review revealed that humans 
seem to prefer and are most comfortable when fractal pat-
terns have values of 1.3 to 1.5, and people judge these frac-
tals most aesthetically pleasing (Joye, 2007).  These are the 
same values observed in fractals found in biophilic environ-
ments (Wise &  Hazzard, 2002).  

• The optimal scale of visual patterns for wallpapers, etc., 
seems to be one in which it’s relatively easy to pick out 
potentially dangerous elements; smaller scale ones are 
preferred to larger  (Rodemann, 1999). 

• Humans register their highest levels of environmental 
satisfaction—and higher levels of environmental satis-
faction have been linked to superior professional perfor-
mance—in places with moderate visual complexity and 
similarly prefer to look at scene/artwork with moderate 
visual complexity (Kaplan, 1987; Forsythe, Nadal, Sheehy, 
Cela-Conde & Sawey, 2011).   It is easy to spot predators 
against such patterns (Wise & Hazzard, 2002).  

• Seeing wood grain is a natural de-stressor (Fell, 2010). 
This information is particularly important because wood-
en objects and finishes can be used in any sort of space 
(e.g., schools, hospitals, offices)—for example ones with-
out views of nature, or ones that cannot support plants.  

• Symmetrical stimuli (objects, patterns, etc.) are preferred 
and generally found to be beautiful, and in nature healthy 
living things are generally symmetrical (Lindell & Muel-
ler, 2011; Chen, Wu, & Wu, 2011).  Open and symmetrical 
spaces are categorized as more beautiful than any others 
(Ellard, 2009).

• Sunlight varies in color through the course of any day, and 
Knoop has identified benefits of varying the colors of arti-
ficial light used inside during the day (2007).  Warm light 
is best when people prefer to relax and cooler light is bet-
ter when people need to be alert.  Sunlight at noon is a 
cooler color and at sunset is a warmer color.  

• When we don’t have access to daylight, which not only 
changes in color but also in intensity during the day, we 
become tense and under-stimulated (Veitch & Galasiu, 
2012).
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• Natural objects tend to be more curvilinear and research 
has shown that people prefer objects that are curved and 
feel calmer, in better moods, and more comfortable in 
spaces where curved elements predominate (Bar & Neta, 
2007; Dazkir & Read, 2012; Vartanian et al., 2013).

• When investigating preferred seats in restaurants, Rob-
son learned that the locations where people experience 
the most positive moods are those where there is some-
thing significant, such as a wall, column, partition, or 
large plant, for example, behind the seated patron, which 
impedes the approach of potentially troublesome others 
(2008). 

• While studying preferred design for sleeping areas, Spor-
rle and Stich found that people prefer to sleep in a loca-
tion from which they can see the entrance to the space 
where they’re sleeping and are as far as possible from that 
door (2010).  They also want their bed to be positioned so 
that it is hidden from view when the door to their sleeping 
area is opened.  

• In urban spaces, bodies of water are perceived to be 
more beautiful if they are wider and if there is vegetation 
along their banks (Steinwender, Gundacker, & Wittmann, 
2008). Artificial (hard) bank modifications seem to make 
bodies of water less attractive.

• Ulrich and Gilpin (2003) have determined that figurative 
art in healthcare settings with the following attributes 
enhances the likelihood of healing:  green landscapes (or 
flowers in gardens) with an open foreground; clusters of 
broad canopy trees; and calm, non-threatening water el-
ements.  Abstract images should be avoided or there will 
be negative effects on healing.  Images of threatening sit-
uations (such as extreme weather or dangerous animals) 
also have a deleterious effect on healing. 

Biophilic design has been linked to enhanced mood, which 
has desirable implications for emotional, cognitive, and so-
cial performance, as detailed above.  Biophilic design also 
has been tied to the creation of spaces and objects that are 
judged beautiful and that are preferred.

positiVe desigN

Desmet and Pohlmeyer (2013, p. 8-9) define: “‘positive de-
sign’ as an umbrella term for all forms of design, design re-
search and design intention in which explicit attention is paid 
to the effects of design on the subjective well-being of indi-
viduals and communities.... Positive design initiatives delib-
erately intend to increase people’s subjective well-being and, 
hence, increase an enduring appreciation of their lives.  It is 
important to note that this target is the explicit central objec-
tive at the outset of a positive design process, not simply a 
fortunate side effect of a design.” Desmet and Pohlmeyer also 
acknowledge that, “positive design does not deny the place 
of loss, failure, and negative emotions in the richness of life 
experiences” (2013, p. 16).  Its primary purpose is to increase 
the likelihood that humans flourish.  

Positive design, as described by Desmet and Pohlmeyer, has 
three major components: pleasure, personal significance, 
and virtue (2013).  When all three are present users are more 
likely to flourish (although all need not be present to the same 
degree for the effect to be found).  Each element must be tai-
lored to the psychological profile, aspirations, and objectives 
of anticipated users to promote flourishing.

• Pleasurable design enhances happiness at the moment 
of experience. This positive design objective is consistent 
with those of biophilic design, although biophilic design 
supports user comfort and security at a fundamental level 
and is linked only peripherally to instantaneous pleasure.  

• Design for personal significance “addresses happiness 
that comes from a sense of personal meaning.  The focus 
is not on momentary affect, but on one’s personal (long- 
or short-term) goals and aspirations” (p. 9).

• Design for virtue; “for example, eyeglasses can facili-
tate reading and learning (i.e., the virtues of knowledge 
and wisdom)” (p. 9).  Both goals and virtue are achieved 
through individual effort.  Both designing for personal sig-
nificance and designing for virtue are not recognized by 
biophilic design, although biophilic design is environmen-
tally responsible.  

Augustin has similarly described design that enhances well-
being as having five attributes (2009). It 

• Comforts by providing desirable and pleasant sensory ex-
periences.

• Communicates by sending desired messages about users 
to others as well as to themselves and, in general, sup-
ports social interaction.

• Complies by helping users achieve their performance ob-
jectives.

• Challenges by facilitating the development of users in 
ways they find meaningful.

• Continues by remaining available to users over an extend-
ed period of time, which is pleasurable and comforting.

Jordan (2000) has designated four types of pleasure that 
can be derived from products (drawing on the work of Lio-
nel Tiger), and these align with the tenets of positive design 
as described by Desmet and Pohlmeyer (2013).  The evidence 
Jordan presents confirming the four types of pleasure he de-
lineates validates the positive design approach.  The types of 
pleasure discussed by Jordan are:

• Physio-pleasure – “pleasures derived from the sensory or-
gans” (p. 13).

• Socio-pleasure – “derived from relationships with others”, 
both those known to the user and ‘society as a whole’ (p. 
13).

• Psycho-pleasure – “pertains to people’s cognitive and 
emotional reactions... this might include issues relating 
to the cognitive demands of using the product and the 
emotional reactions engendered through experiencing 
the product” (p. 14).
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• Ideo-pleasure – “pertains to people’s values.... For exam-
ple, a product made from bio-degradable materials might 
be seen as embodying the value of environmental respon-
sibility.  This, then, would be a potential source of ideo-
pleasure to those who are particularly concerned about 
environmental issues” (p. 14).

Positive design has a strong foundation in both practice and 
theory, as described above. It is more tightly linked to indi-
vidual experiences with spaces and objects, and less to gen-
eralized ones, than biophilic design.

BiophiliC desigN, positiVe desigN, Vital 
desigN

When biophilic design and positive design principles are si-
multaneously applied, the design products generated pro-
vide psychological support to users at multiple levels and 
vital design ensues.  Biophilic design sustains users by focus-
ing on their continuing requirements for physical comfort and 
safety.  While positive design attends to momentary satisfac-
tion of psychological needs at multiple levels of Maslow’s hi-
erarchy of needs (Koltko-Rivera, 2006), it excels at support-
ing those at a higher level, by considering personal meaning 
and virtue, for example.  Vital design therefore satisfies user 
needs at each step of Maslow’s pyramid, both instantaneous-
ly and continuously; something neither biophilic design, pos-
itive design, nor design in general does well.  

A program spontaneously undertaken by an employer, without 
input from the researcher, illustrates how vitally designed spac-
es can develop, and their value to users.  Forty workers at an 
advertising agency in North America were each given $300 by 
their employer for enhancements to their workplace cubicles.  
The changes that these naïve designers made were consistent 
with vital design.  The researcher interviewed these workers 
after they modified their workplaces (the only access accept-
able to the employing organization was via interviews) and the 
data collected indicated that after modifying the design of their 
workspaces, the workers felt more committed to their employer 
organization than they had beforehand.  Study participants also 
felt that after modifying their workspaces they enjoyed their 
time at work more and spent more time in their workplace than 
they had previously.  Finally, they believed that they performed 
their professional responsibilities better in the modified work-
spaces than in the original ones. These perceived changes in job 
performance, etc., are consistent with more positive affect  and 
higher levels of subjective wellbeing (see the first section of this 
paper for more information on mood, wellbeing, and perfor-
mance, etc.).  Also, consistent with biophilic design-related re-
search, none of the individuals interviewed wished to make any 
significant changes to the design of their workspaces even six 
months after the cubicles were modified.  All planned changes 
were minor, for example, re-arranging furniture already brought 
to the workspace from home.

All of the workers who had the opportunity to enhance their 
workspaces chose to do so.  In addition, they were all active-

ly involved in the design and implementation process. This 
active control over their experiences no doubt contributed 
to their apparent increased happiness:  “Through the delib-
erate and active engagement with the world, people can—at 
least to some degree—take control over their experiences 
and, thus, make themselves more (or less) happy” (Hassen-
zahl et al., 2013, p. 21).

Many of the workspace enhancements were clearly biophilic.  
For example, living plants were popular additions to work-
places as were plant and other natural materials. Workers 
often re-oriented their desks/seats to face the entrance to 
cubicles.  When this was not possible for structural reasons, 
several employees placed large mirrors so that they had ex-
cellent views of the entrance to their cubicles.  These modi-
fications created true or pseudo ‘protected back’ positions.  
Several individuals hung objects overhead that moved gently 
in currents created by the air conditioning system. Cubicle 
re-designs were generally multi-sensory and invited explora-
tion. Spaces developed also had many curved elements and 
could often be used in a variety of ways (e.g., cubicles now 
contained reconfigurable work areas).

Also in line with biophilic design principles, individuals creat-
ed clearly delineated territories that they alone could claim.  
Boundaries were established via several methods, including 
the addition of rugs that indicated the extent of floor space 
belonging to a particular individual as well as the addition 
of a plaster-like material to the inside surfaces of some cu-
bicle walls to make the cubicles themselves seem more sub-
stantial.  Some workers added doors—swinging on hinges or 
made from bead curtains—to their cubicles.  One enterpris-
ing individual added a doorbell to their cubicle as a way to 
signal availability—if she did not answer the doorbell, she 
was not available for discussion.  Others indicated their avail-
ability via flag-based signal systems.  In one case, a territory 
was established via a scent; the amount of scent dispensed 
into the air by a finely tuned mechanical system spread to the 
edge of a cubicle territory and no further.  

Each cubicle, after its transformation, contained elements 
that clearly linked it to a single individual.  Often the style/
assortment of objects and decorative motifs used to custom-
ize the cubicle were described as similar to those found in 
the cubicle owner’s living room at home.  As the work of Csik-
szentmihalyi and Rochberg-Halton has shown, residents use 
the design of their living rooms to signal important qualities 
of their self to themselves and others (1981).  Personalizing 
elements included an extensive collection of cartoon figu-
rines, personal photographs, and artwork created by rela-
tives, for example.  

Many of the design elements, such as the scents and plants 
added to spaces, were presented as ways to enhance the mo-
mentary experience of being in a place, which is consistent 
with positive design.    

Most of the workplace enhancements that the users devel-
oped were introduced to achieve workplace performance 
goals and to augment virtue by increasing wisdom/knowl-
edge/skill.  For example, one individual eliminated the desk 
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from his cubicle so that he could sit on the floor and work 
because he felt that he thought more clearly and did better 
work when seated cross-legged on the floor than he did while 
seated in a traditional desk-type chair. Other goals were more 
immediate and mercenary, for example, selling paintings 
done by a son.

Some of the modifications made to the work environments 
were clearly and singly linked to being virtuous.  For exam-
ple, one employee developed displays to facilitate bonding 
with African tribes people and self-identified as a benevo-
lent world citizen. Other space enhancements were tied to 
religion/spirituality, such as large Christian crosses.  Certain 
changes  related to the virtue of bonding with colleagues; 
most of the re-fashioned cubicles had candy dishes contain-
ing sweets for visitors.  

Some of the cubicle modifications focused on one or two 
of the three positive design components, but none of the 
changes made seemed to have negative repercussions for 
the attainment of components not specifically focused upon.  
Consistent with positive design, each worker created a space 
that they enjoyed being in and from which they could improve 
their world, at multiple levels.

Employees of the North American advertising agency that is 
the subject of this field of research were not trained archi-
tects or interior designers. They modified their workspaces, 
applying principles of both biophilic design and positive de-
sign, and created spaces that were environmentally sustain-
able.  These spaces were also personally meaningful and con-
sistent with efforts to achieve personal goals and live virtuous 
lives. The spaces created are vital areas, supporting the pres-
ent and future wellbeing of both their users and their society.

CoNClusioN

Biophilic design and positive design enhance positive affect 
and subjective wellbeing, which, as detailed in the first sec-
tion of this paper, has personal and societal benefits.  Bio-
philic design leads to the development of beautiful objects/
spaces and environmentally responsible lifestyles.  These ob-
jects/spaces may not, however, be personally meaningful and 
enrich individual lives.  Positive design leads to pleasurable 
experiences that resonate with individual goals and supports 
being virtuous in ways that are significant to users, but may 
not provide the long-term comfort of biophilicly designed 
objects/spaces. In addition, virtues championed may not be 
related to environmentally responsible behavior.  Neither 
biophilic design nor positive design alone leads to the cre-
ation of places/objects that fully satisfy individual and soci-
etal needs on a continuing basis and at all levels of Maslow’s 
hierarchy of needs (Koltko-Rivera, 2006).  Biophilic design 
and positive design can therefore stimulate and enhance 
each other and when applied together encourage subjective 
wellbeing.  Applying both approaches to design simultane-
ously leads to vital design products that enrich individual and 
societal wellbeing.
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aBstraCt

australia’s housing authorities experience great challenges in managing social housing. in 
response, they have explored innovative service delivery approaches to enhance tenants’ well-
being. this paper presents two examples of social designs for tenancy management in public 
housing. the first, known as ‘sustainable tenancies’ program, is a one year project to reduce 
arrears among tenants with complex needs — conducted by a housing authority. the second 
example is an alternative reframing exercise based on sustainable tenancies and developed by 
the designing out Crime Centre (doC). We used qualitative interviews and document analysis 
to evaluate the program. subsequently, we applied dorst’s (2013) the ‘frame Creation’ model of 
innovation to generate an alternative design to the program. the ‘sustainable tenancies’ evalu-
ation revealed elements with potential for positive design of services in public housing. the 
alternative design highlighted the usefulness of reframing in providing fruitful new perspectives 
contributing to sustaining tenancies and increasing well-being for tenants. 

keyWords: social sustainability, well-being, public housing, design, human values 

iNtroduCtioN

Government agencies in New South Wales (NSW), Australia 
tend to favour the use of top down approaches in the imple-
mentation of social programs. These programs are often con-
ceived under the mindset of government efficiency designed 
around existing bureaucratic boundaries. Social programs 
tend to operate with the expectation of changing patterns of 
behaviour influenced by the behavioural sciences. However, 
such approaches have been changing. While some social 
programs are adopting the ‘libertarian paternalism approach 
(Jones et. al., 2011), others are shifting their focus to achieve a 
deeper understanding of experiences, meanings, core human 
values, and well-being (Desmet & Pohlmeyer, 2013). A focus 
on the end users of services is now seen as adding value to 
these programs.  With different levels of success, government 
agencies have increased their partnerships with local groups 
and NGO’s to add a bottom up approach to program imple-
mentation. 

Bottom up approaches require a human centred focus to 
capture the psychological aspects playing a role in such pro-
grams. In particular, human services including housing are im-
mersed in emotionally charged contexts. Empathy, sense of 
pride, sense of belonging, autonomy, and connection are core 

values that bring up emotions in everyday practices associ-
ated to tenancy management in public housing. Despite that, 
existing services tend to still operate in pragmatic and ratio-
nal ways. This paper explores concepts of positive design and 
subjective well-being in the context of tenancy management 
in public housing, which investigates values and interests of 
the end users.

This paper presents an example of a program that was con-
ceived in a top down approach and an alternative design 
based on the values of the groups involved in that program at 
the community level. After a brief review of relevant concepts 
and the context of social housing, this paper presents the Sus-
tainable Tenancies Program, implemented to reduce arrears 
in one public housing estate located in NSW, Australia during 
2013. Subsequently, we present an alternative design based on 
the lessons learnt from this program and conceived following a 
model known as Frame Creation that addresses design innova-
tion, in this case, for social housing.    

puBliC housiNg aNd sustaiNaBle teNaNCies

The notion of public housing in Australia is emotionally 
charged and its residents are often misrepresented by the  
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media in negative ways. There is a view in some sectors of so-
ciety that their poverty is a result of laziness, lack of effort, and 
lack of self-determination (Atkinson & Jacobs, 2008). Sensa-
tional media stories exploit opportunities to expose abuses 
to the welfare system and criminal behaviours when they are 
associated with public housing tenants, despite the fact that 
such cases are negligible (Walsh & Marston, 2010). Housing 
authorities are often perceived as negligent and are blamed 
for poor management of properties and housing tenants. 
There is a perception (reinforced by the media) that they en-
able negative behaviours such as vandalism due to inaction, or 
that they support ‘undeserving’ tenants (e.g. welfare cheats). 
The stigma towards public housing tenants and housing au-
thorities makes tenancy management difficult and positive at-
titudes towards living in public housing uncommon.    

Public housing was created to offer temporary accommodation 
to working class populations in times of recession. Today, their 
client base includes tenant groups who have lived in public 
housing for generations, receive government pensions, experi-
ence chronic unemployment, and have low educational attain-
ment. In addition, mental health problems, family violence, 
and various types of disability are experienced by a proportion 
of tenants (Australian Institute of Health and Welfare, 2010).

With a few exceptions, the housing estates in NSW were built 
around the 1970s on the fringes of cities. Since then, they have 
remained isolated from the metropolitan areas with poor ac-
cess to public transport, employment centres, and other ame-
nities. The housing stock has also aged considerably and that 
makes property management increasingly more complex and 
expensive. Additionally, the decreasing government funding 
and the increasing demand for housing, in particular for the 
most vulnerable, has strengthened the difficult conditions in 
which Housing NSW operates. 

In the past years funding has been injected into key public 
housing areas for community development programs (Ran-
dolph & Judd, 2000). These programs encourage collabora-
tions and the formation of partnerships that contribute to an 
environment of familiarity, greater communication, and bet-
ter understanding of, and between, key stakeholders (Cama-
cho Duarte, 2013). Community development programs tend 
to enhance tenancy management and some districts are try-
ing to integrate the lessons from such programs into their 
core business. 

Housing NSW is the State government’s agency in charge of al-
locating social housing and managing. Housing NSW is struc-
tured around geographical districts comprising a collection 
of suburbs. Each District has operational teams with a leader 
that supervises a number of client service officers or CSO’s; 
and each CSO has a portfolio of about 400 properties (Fam-
ily and Community Services Annual Report, 2012). Project of-
ficers, managers, and executives support operational teams. 
The core tenancy management tasks are: arrears, nuisance 
and annoyance, property care, and tenant damages. While 
the majority of tenants fulfil their obligations, there are small 
numbers that do not comply. In the suburbs where the Sus-
tainable Tenancies program was implemented, the proportion 

of tenants who fall behind their rent is around 10%. Tenants in 
this group were invited to participate in this program. The fol-
lowing section briefly reviews design frameworks and methods 
that have been used in this study.

CoNCepts aNd methods for soCial desigN

Behavioural sciences have been central in the development 
of public service programs (Jones et al., 2011); for example, 
the UK and Australia have used elements of nudge theory. This 
theory notes that there are two systems of human thought: 
the automatic, which is instinctive, and the reflective, which 
is deliberate and self-conscious. Nudge theory claims that by 
altering the context of the decision, the instinctive response 
can be ‘nudged’ to stimulate ‘better choices’; e.g. eating 
healthier or drinking less alcohol (Jones et al., 2011). Further-
more, a new area of design that has the specific purpose of 
creating products, services, and processes that contribute to 
the achievement of meaning, fulfilment, and ultimately happi-
ness, is positive design (Desmet & Pohlmeyer, 2013). Studies 
on happiness concentrate on the idea of subjective well-being; 
Eid and Diener (2004) define subjective well-being as ‘one’s 
multi-dimensional evaluation of their lives, including cognitive 
judgements of life satisfaction as well as affective evaluation 
of moods and emotions’.  The multi-dimensional character 
of subjective well-being is becoming the focus of design re-
searchers in the field of positive design.

Desmet & Pohlmeyer (2013) note that the multi-dimensional 
character of subjective well-being makes it difficult to com-
pare or measure design explorations in this field. To address 
this issue they have developed the ‘Framework for Positive 
Design’ in which they define a triad of components of subjec-
tive well-being forming this framework. These three elements 
are: 1) design for pleasure (experiencing positive affect); 2) 
design for virtue (being morally a good person); and 3) design 
for personal significance (pursuing personal goals) (Desmet & 
Pohlmeyer, 2013). There have been various models developed 
to address the design of pleasurable experiences, particularly 
in product design and interaction design (Desmet, 2012). Fur-
thermore, scholars in the field of economics have studied ap-
proaches to measure personal significance and use these in 
indicators of prosperity that are not based on wealth, but on 
what people are able to do with their resources (Nussbaum, 
2000). Design for virtue addresses the idea that subjective 
well-being increases when one exercises a virtuous behaviour 
aiming for altruism or philanthropy. Positive design requires 
that these three elements are addressed at some level but 
not necessarily all at the same level. Desmet and Pohlmeyer 
(2013) also highlight that the Framework for Positive Design 
aims to promote a way of designing that addresses possibility-
driven design, harmony and balance, personal fit, active user 
involvement, and long-term impact.        

Similarly, Dorst (2013) uses elements of positive design, plea-
sure, meaning, significance, and virtue in the Frame Creation 
approach to innovation. This approach is a process of ide-
ation based on the analysis of a complex problem, and the  
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identification of relevant stakeholders, their objectives, needs 
and aspirations. It involves a process of synthesis that reveals 
themes based on human needs and desires that are the foun-
dation for the development of conceptual frames and design 
explorations. Human-centred design is one of the main prin-
ciples in Frame Creation. This analysis not only focuses on 
end users (of products, services or spaces), but also on the 
requirements of the larger network of stakeholders involved in 
the design, maintenance, and operations related to the prob-
lem in question. Frame Creation has two main parts: one that 
deals with analysing the existing conditions around a problem, 
and the second one involves a ‘creative leap’ to envision posi-
tive new approaches to the problem. Eliciting emotional per-
sonal meanings through metaphors, stories, and anecdotes is 
an important part of this process. The frames that result from 
this ideation come from in-depth reflection on core human 
values, which are universal, and emotional experience that is 
subjective (Dorst, 2013). 

This Frame Creation process is designed to engage not only 
designers but also stakeholders who have a deeper under-
standing of the complexities surrounding design problems. In 
this paper I analyse the Sustainable Tenancies Program; sub-
sequently I use the Frame Creation process (Dorst, 2013) to 
explore themes and frames for alternative designs based on 
the program; finally I use Framework for Positive Design (Des-
met & Pohlmeyer, 2013) to analyse the emerging frames more 
in-depth. 

Close to the completion of this program, an evaluation was 
commissioned by the housing authority between Septem-
ber and December 2013. The evaluation aimed to review its 
progress and identify the social impact of the program. This 
paper uses data and findings from the evaluation to describe 
and analyse the program as it was implemented. Then, us-
ing data from the evaluation, the author and other staff from 
the Designing Out Crime Centre conducted a Frame Creation 
workshop to analyse the context, the stakeholder’s values, 
and generate an alternative approach to this program. The 
alternative approach developed is then analysed using Des-
met and Pohlmeyer’s Framework for Positive Design. The data 
collection involved document analysis and in-depth interviews 
with key stakeholders. The interviews included tenants who 
were in arrears and participated in the program: housing staff; 
management; project officers and client services officers; staff 
from other organisations; trainers and project coordinators. 

The Frame Creation process involves taking a step back from 
the ‘reality’ of the project and looking at the problem from a 
different perspective. The Frame Creation workshop was fa-
cilitated internally at the Designing Out Crime Centre by the 
researchers that conducted the evaluation. The alternative 
design emerging from this process will contribute to address-
ing arrears management from an alternative perspective using 
core values and positive design approaches. More prototyp-
ing, testing, and analysis will take place during 2014 before a 
new exploration becomes implementable. This paper reveals a 
bridge between the implementation of a program following ex-
isting processes, and the development of an alternative design 

that sets up an alternate agenda to approach programs within 
the Framework for Positive Design.  

the sustaiNaBle teNaNCies program

This program was conceived and implemented during 2013. 
It aimed to reduce arrears in housing estates in the South 
Western Sydney District. The tenancy management team from 
Housing NSW in the area liaised with stakeholders, developed 
the project proposal, and managed the project throughout its 
implementation. The specific objectives of the program, as ex-
tracted from their program proposal, were:

• To reduce rental arrears of participating tenants

• To increase management practices and staff skills in rela-
tion to arrears portfolios

• To provide training to staff and tenants on financial man-
agement 

• To develop and implement a mentoring program for ten-
ants to expand the benefits of the training, and to support 
tenants in their financial management strategies  

Training and capacity building were adopted as the vehicle to 
achieve long-term outcomes in sustaining tenancies, whilst 
at the same time improving management practices. The pro-
gram consisted of two parts: a) the financial training, and b) 
the mentoring program. The financial training involved a six-
session course delivered by a facilitator with expertise in fi-
nance (training and advice). The training was delivered to a 
mixed cohort of Housing NSW staff and tenants experiencing 
arrears. The mentoring program was designed for tenants who 
undertook the financial training and wanted to become men-
tors. The mentoring program was coordinated by a local NGO 
at the community level. Informal activities were initiated to 
support further sharing of information and learning about fi-
nancial habits and management practices.

The content of the training program included themes such as: 
1) Communication and conflict resolution; 2) Needs versus 
wants and emotional spending; 3) The basic budgeting model 
using the ‘velcro’ analogy; 4) Tips and tricks to spending with 
sense; 5) The advantages of saving money; 6) How your physi-
cal and mental health affect your financial health; 7) How to 
be self-sufficient now and in old age; and 8) Your money ac-
tion plan, assumptions, challenges and support, targets and 
rewards. The trainer used presentations, interactive exercises, 
and handouts to deliver these contents.

The mentoring program involved more training on building 
personal confidence, communication, rapport, and interper-
sonal skills. The mentoring program used role play as an exer-
cise to practice effective and positive communication between 
mentors and mentees. Handouts were also developed to sup-
port mentors during sessions, and a project officer was pres-
ent whenever the mentors requested it.

Early assumptions in the conception of the program were 
that tenants experiencing arrears would be interested in  
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participating because it would benefit them personally (in 
learning personal finance management and gaining experience 
as mentors). This kind of training and mentoring experience it 
was assumed could lead to future employment opportunities. 

The success factors stated in the program proposal were am-
bitious. Apart from reduction in rental arrears during peak 
times (e.g. Christmas), it was thought that tenants would be 
able to independently sustain their tenancies after the pro-
gram. It was also felt that this program would provide the type 
of training that could increase the chances for paid employ-
ment for tenants, and that Housing NSW staff would trans-
late the financial training into improved arrears management  
practices.

The program evaluation
The evaluation revealed insights on how participants experi-
enced and reflected on this program. Overall, this program 
used training as a vehicle for change which is the traditional 
way in which Housing NSW operate. The novelty in this case 
was that they attempted to embed activities that elicited posi-
tive feelings and responses. For example sharing stories about 
living in public housing would elicit empathy between Housing 
staff and tenants. However, this program did not clearly com-
municate the empathy and trust agendas. It was expected that 
informal processes would flow naturally during and after pro-
gram implementation.  The following table shows a number of 
insights reported during the evaluation. 

EVALUATION INSIGHTS (PARAPHRASED FROM INTERVIEWS)  
& FROM DOCUMENT ANALYSIS

ANALYSIS (USING DESMET AND POHLMEYER, 2013)

Conception

Incorporating the lessons from the finalized community de-
velopment strategy to tenancy management practices was an 
underlying aspiration behind this program.

The proposal had to be sent for approval quickly and there 
was no opportunity for refinement of the idea; any adaptation 
would have to happen during the implementation.

(Housing NSW Manager)

The proposal was written using a template with emphasis 
on management efficiency, which limited the flexibility in the 
scope in terms of social outcomes. 

(From document analysis)

Applying community development strategies to Housing NSW 
core business can be interpreted as conflicting.  As a govern-
ment agency it is expected that Housing NSW offers support to 
community groups to address issues such as financial stress. 
However as the landlord, Housing is in the position of oversee-
ing tenants’ timely payments. Teaching tenants about financial 
literacy appears to be a compromised effort when it comes 
from the landlord. 

The program aimed to pursue personal goals (Design for per-
sonal significance) and encourage being a morally good per-
son (Design for virtue). However, the goal — pay rent —was 
imposed as a central theme. This contradiction inhibited pos-
sibilities to achieve those objectives.

Financial training and mentoring program

The financial training pursued two agendas: to teach practi-
cal habits for a healthy approach to personal finances, and to 
create an environment that fostered empathy and trust in the 
landlord-tenant relationship.

(Trainer)

The mentoring program required greater effort than it was an-
ticipated because tenants needed formal training to develop 
interpersonal communication and mentoring skills. It was un-
certain if this was contemplated in the proposal. 

(NGO liaison)

The mentoring program did not have the frequency and at-
tendance envisioned. Invited tenants showed interest in the 
beginning but many withdrew overtime. 

(Trainer & NGO liaison)

Housing needs perseverance and more creative ways to cap-
ture the attention of tenants by tapping into their interests.

(Housing NSW staff)

The training fulfilled the Framework for Positive Design in that 
participants experienced positive affect (design for pleasure). 
Attendees said they enjoyed the training; it was interesting, 
valuable, and pleasant due to the sharing of positive stories 
and the high energy of the trainer. 

The mentoring program targeted pursuing personal goals (de-
sign for personal significance) because they learnt skills that 
made them better at managing finances and helping others. 
These activities addressed design for virtue in that mentors 
felt they were doing a morally good task in helping their peers.

Despite that training and mentoring addressed the three as-
pects of positive design to a point, tenant participation de-
creased significantly. This could be due to the focus on a man-
agement issue, such as arrears (possibly an unattractive angle 
for tenants) lacking the component of design for pleasure. 

Continua
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EVALUATION INSIGHTS (PARAPHRASED FROM INTERVIEWS)  
& FROM DOCUMENT ANALYSIS

ANALYSIS (USING DESMET AND POHLMEYER, 2013)

Informal support 

The informal tenant support group was proposed in a rather 
rigid format. Attendance decreased to the point that nobody 
attended the fourth meeting. 

(Trainer & NGO liaison)

Future programs need to allow greater flexibility and soft entry 
approaches to instil a sense of ownership of informal sessions 
among tenants.

(NGO liaison)

The assumption that informal groups and activities could 
grow in a snowball effect was an ambitious proposition. The 
evaluation data showed people would only commit to infor-
mal groups if they had a genuine connection to the program 
beyond paying the rent. It appears that the Framework for 
Positive Design and/or a Frame Creation approach could offer 
potential to identify what is really valuable to tenants and the 
values that will keep them committed over time.

Table 1. Sustainable Tenancies Program Analysis Table

Source: Data analysis sheets 2013.

exploriNg alterNatiVe desigNs 

The alternative design for the Sustainable Tenancies program 
was developed following the Frame Creation model for inno-
vation. The reason for using this model was that in the evalu-
ation we identified that the program attempted to develop 
a novel way to solve the problem of arrears, but was using 
traditional methods to achieve it. Therefore, we needed to 
reconsider the conception of the project to reveal the differ-
ent perspectives surrounding the problem and find fruitful 
frames for future innovation. 

Frame Creation involves the following steps:  1) Archaeology, 
which reviews the recent history of the problem and its for-
mulation; 2) Paradox, identifying the ‘what makes this prob-
lem hard to solve’ question; 3) Context and Field, are the steps 
that analyse stakeholders and investigate ‘what is important 
to them’; 4) Themes, is a step revealing the common values 

important to stakeholders by means of associations and re-
flection on core human values; 5) Frames and Futures are the 
steps that allow a creative leap; the themes become frames by 
unpacking the values and turning them into novel ways to look 
at the original problem. To do so, it is necessary to tap into 
emotional experiences and experiences of meaning personal 
and collective; and 6) Transformation and Integration are the 
final steps that investigate the changes and practices required 
for implementation and to identify opportunities for new ap-
proaches (Dorst, 2013).   

The Archaeology was analysed in the context of the evaluation 
presented in the section above. The Paradox identified was that 
the power relationship between the landlord and the tenants 
is unequal by nature, and this limits possibilities for the devel-
opment of relationships based on trust and empathy. There-
fore, the program coming from the Housing authority could be 
taken by tenants as another obligation of the tenancy agree-
ment rather than an opportunity to learn and change. In the 

Figure 1. Frame Creation emerging themes
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Context and Field we analysed a wider number of stakeholders 
beyond the participating parties and what was important to 
them. We identified that a common interest was to contribute 
to activities conducive to improving living skills for tenants in 
need. The idea of offering support services that function as a 
starting point towards independent living and personal growth 
of tenants was important to all. According to this analysis the 
highlighted themes were: Nurturing, Resilience, Drive, Com-
mitment and Thriving. 

In the Frames step, we unpacked the themes and revealed that 
they relate to the idea that by providing opportunities for per-
sonal growth in a way that encourages people to take control 
of their life and exercise their autonomy could lead to more 
independent and resilient individuals. Therefore, nurturing 
activities that encourage individuals to stay strong in difficult 
circumstances could lead to confident and self-reliant individ-
uals that will not only survive but thrive.     

The frames discussed were based on metaphors and personal 
experiences related to thriving. One of the frames discussed 
was ‘the growth of a plant’; the other emerging frame was a 
‘road trip’.

The ‘growth of a plant’ frame
A plant needs the adequate environment and the basic nutri-
ents (sunlight, rich soil, and certain temperature) to thrive; in 
difficult circumstances (for example in a storm) a plant can 
still survive, but possibly will not flourish; and if the circum-
stances become too extreme or permanent the plant would 
die. However, plants naturally have adaptation mechanisms 
for survival and some can thrive in harsh conditions (e.g. 
mushrooms grow in the dark). This metaphor could be fruit-
ful when explored from the perspective of the adaptation 
mechanisms. If used in the context of public housing tenants, 
then a future program could focus not on the financial train-
ing per se (which is similar to the nurturing of a plant), but 
on the everyday tasks and strategies tenants use to address 
financial difficulties and financial stress, their own adaptation 
mechanisms. This frame leads us to explore questions such as: 
what do tenants do at Christmas in order to enjoy the holiday? 
What do tenants do when they have to go to the doctor and get 
medicines not covered by medical subsidies? The responses 
will provide cues for positive design initiatives because there is 
a lot to learn about adaptation mechanisms from people who 
have experienced high levels of disadvantage throughout their 
lives. To further explore this we would need to research fur-
ther elements that would lead to design for human flourishing, 
and the Framework for Positive Design counts with the compo-
nents to achieve it. 

The ‘growth of a plant’ frame opens opportunities for the 
design of services that focus on adaptability and resilience. 
According to the Framework for Positive Design (Desmet & 
Pohlmeyer, 2013), designs that foster personal (and financial) 
resilience mainly fit into the design for personal significance. 
Furthermore, resilience and adaptability when pursued in a 
communal manner (with the family unit, and/or local commu-

nity) could address design for virtue because by helping each 
other achieve financial success one can experience a virtuous 
behaviour. Under this frame, design for pleasure could be ad-
dressed by further exploring the metaphor of how a plant gets 
nurtured. For instance by finding the aspects in the design of 
a new service that really captures participant’s imagination in 
the financial goal they aspire to (beyond paying arrears), or in 
the methods of service delivery that engage tenants in plea-
surable ways (e.g. through games or using attractive interfac-
es such as smart phones), designers can achieve a nurturing 
and pleasurable service experience.  

The ‘road trip’ frame
This frame was discussed because it relies on the autonomy 
of the individual. A road trip is a pleasurable experience that 
involves personal motivation, so that it is not an obligation or 
something imposed. This frame is fruitful because it involves 
a time-space dimension, which is relevant for the design of 
time-bounded programs. For the design of programs using 
the road trip frame as a metaphor can help in the develop-
ment of proposals that are responsive to the environment and 
which acknowledge autonomy and self-determination of indi-
viduals or groups to achieve goals. Using metaphors as tools 
for service design, as opposed to rigid management models, 
could result in practical proposals with the appropriate scope 
for success.

In practical terms, a road trip requires planning, self-deter-
mination, and decision making; it involves a dialogue with the 
external environment, and a sense of control over circum-
stances, as well as challenges out of one’s control. Using Des-
met and Pohlmeyer’s (2013) Framework for Positive Design, on 
an individual level, a road trip taps into the domain of personal 
meaning, goals, and aspirations. In the sense that one wants to 
move ahead, and reach the destination, this idea fits into the 
design for the personal significance component of the frame-
work. A road trip elicits enjoying the moment and experienc-
ing a series of temporary pleasures. When used as a metaphor 
this frame allows us to explore the moments or experiences 
that are most precious to tenants and implement them in the 
design of a service that addresses the dimension of design for 
pleasure. For example, exploring designs of services that help 
people saving for a car, for a road trip, or saving for a mobile 
phone in order to connect with loved ones. Using these frame-
works to develop creative approaches for future programs is 
a needed shift to positively transform housing services. De-
sign for virtue can also be fostered in services related to per-
sonal finance and more sustainable life styles. In the road trip 
frame a person can exercise autonomy by taking his or her 
family on the road to financial success, take the driver’s seat 
and lead their loved ones to a better future, and in that way 
fulfil the design for virtue aspect of the framework. Design-
ing services using the frames resulting from Frame Creation 
and the Framework for Positive Design could also contribute 
to a more pleasurable, virtuous, and fulfilling experience for 
the staff delivering services and for the housing authority as 
an organisation. 
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disCussioN aNd CoNClusioN 

The final steps in the Frame Creation model, Futures, Transfor-
mation, and Integration are to be explored within the environ-
ment of the organisation(s) that manage complex problems. 
The Frame Creation exercise has opened up possibilities to ex-
plore financial management with public housing tenants more 
broadly (not limited to arrears management). The evaluation 
of the program illustrated that in its proposal stage the pro-
gram was ambitious and relied on assumptions of good will; 
for instance, the assumption that tenants would be highly 
motivated to commit to the informal support group did not 
happen. Gauging individuals’ motivations to commit to social 
programs is almost impossible when programs are developed 
from the top-down. The alternative frames presented are con-
ducive to novel designs in which personal motivation can be 
further explored from a bottom up approach using human 
centred design. Desmet and Pohlmeyer’s (2013) Framework 
for Positive Design enriches the conception of a design brief 
because it adds a layer of depth to the proposed frames so 
that in the design of a service for the purposes of achieving 
sustainable tenancies, other deep components of positive de-
sign and human flourishing can be addressed.

A key lesson from this analysis is that in the context of housing 
and family services, applying design tools based on positive 
design is highly relevant. Addressing subjective well-being in 
public housing environments require approaches that see the 
existing features of public housing tenants in a positive light 
and as strengths. The use of the Frame Creation model and the 
Framework for Positive Design revealed different perspectives 
to address key issues from the program in more creative ways 
that have not been identified before. Bottom up approaches 
that are centred on tenants and understand their values, 
meanings, and emotions associated to their experience of  

services could be the entry point to positive design leading to 
social innovation in public housing.

Finally, the proposed frames offer a new agenda that investi-
gate on a deeper level what is meaningful to tenants, and indi-
cates a way forward in how services could address subjective 
well-being. Looking to arrears management from a positive 
perspective leads us to a research agenda guided by questions 
such as: why do some public housing tenants fail to pay their 
rent? What are the adaptation mechanisms public housing 
tenants use to manage their household finances in a context 
of scarce resources? And, How can organisations apply appro-
priate and effective design tools to achieve human flourishing 
and subjective well-being? Using the Framework for Positive 
Design explicitly, as well as the Frame Creation process, could 
lead to the exploration of creative ways to address financial 
sustainability for tenants tapping into their personal interests, 
goals, and values.
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iNtroduCtioN 

The traditional definition of adaptation to climate change has 
its merits and limitations. The IPCC has defined adaptation 
as the ‘[a]djustment in natural or human systems to a new 
or changing environment. (…) [It] refers to adjustment in 
natural or human systems in response to actual or expected 
climatic stimuli or their effects, which moderates harm or 
exploits beneficial opportunities’ (IPCC, 2001). According to 
the World Bank (2013), ‘"Hard" adaptation measures usually 
imply the use of specific technologies and actions involving 
capital goods, such as dikes, seawalls and reinforced build-
ings, whereas "soft" adaptation measures focus on informa-
tion, capacity building, policy and strategy development, and 
institutional arrangements’. When analyzed against a broad 
understanding of the Earth’s systems as being interconnect-
ed in a complex web of relationships, where the human soci-
eties are part of a wider, unified system, the traditional defi-
nition of adaptation falls short in understanding the range of 
actions that are needed to cope with climate change. 

In fact, those usually called ‘hard’ or ‘soft’ adaptation actions 
can be better understood as being part of a wide spectrum, 

which includes both the human and the non-human lead ac-
tions aimed at coping with the effects to climate change, from 
variations in the structure (and infrastructure) of the systems, 
and changes in behavioral patterns.

Mind-shifts are fundamental to be able to cope with the im-
pact of climate change. The purpose of this text is to put for-
ward the concept of emotional adaptation to climate change 
as part of these sorts of actions. Departing from a concrete 
experience carried on at ‘Las Delicias’ water stream in Bo-
gotá, Colombia, we have attempted to better understand 
processes where a community changes its behavioural pat-
terns, as well as its emotional relationship with the surround-
ing ecosystem. 

For this purpose, this paper starts by defining the concept 
of emotional adaptation (section one); it then addresses the 
case study of ‘Las Delicias’ in order to see how emotional ad-
aptation was reflected in this community-based project (sec-
tion two), and finishes with some concluding remarks on the 
utility of this concept for communities and their relationship 
to the environment (section three). 

aBstraCt

the effects of climate change have ceased to be a mere prediction for the future. the intensi-
fication of extreme weather events, their abrupt consequences, and the increasing vulnerability 
to their harmful effects, has brought adaptation to climate change to the forefront of the public 
agenda. traditionally, adaptation has been understood to include ‘hard’ infrastructure measures, 
and ‘soft’ actions. however, the challenges posed to our communities have demonstrated to 
go well beyond their psychological and emotional preparedness to cope with them. this article 
aims at highlighting the importance of emotional adaptation to the effects of climate change 
as a tool for comprehending the changes that are occurring, cope with them, and then build a 
new kind of relationship with the environment. the article argues that emotional adaptation, 
fostered through art and cultural identity strengthening, is a useful means for achieving long-
term sustainability by appealing to a profound and structural behavioural transformation. 

keyWords: climate change, adaptation, emotional adaptation, cultural agency, art, symbolism, 
cultural identity
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emotioNal adaptatioN aNd the 
relatioNship BetWeeN the CommuNity aNd 
the eCosystem

A crucial factor for achieving long-term sustainability is de-
veloping emotional adaptation strategies that appeal to a 
profound and structural behavioural transformation. Our 
proposal of emotional adaptation emphasizes the experien-
tial and imaginative level in the community-based work, thus 
building robust cultural changes that create a sustainable re-
lationship with the surrounding ecosystem.

Emotional adaptation to climate change is defined here as the 
transformational process of achieving the awareness of the 
climate change phenomenon that is visibly occurring, compre-
hending, and experiencing psychological and emotional pre-
paredness to these radical changes, and gaining a new percep-
tion of the relationship of humans to their environment, while 
considering one's self as an organic part of the ecosystem. 
Emotional adaptation is fundamental to understanding the ef-
fects of climate change, building the resilience to cope with 
it, and then building a new kind of relationship with the en-
vironment where communities see themselves as players of a 
broader system where close and harmonic interaction with the 
overall system itself is necessary for survival and well being.

The territories, landscapes, and climate system (atmosphere, 
hydrosphere, biosphere, and geosphere, and their interac-
tions) are crucial for human survival and subsistence, but are 
also vital because they are the frameworks in which cultural 
identity is anchored. The changes that occur to the climate 
system affect the landscape and socio-economic scheme and 
as a consequence the cultural realm of the communities is 
deeply impacted.1 In this context a deep understanding and 
interpretation of what is happening is required to cope with 
the changes and anchor the cultural identity of the communi-
ty to the reality of a changing place with a sense of belonging. 

In Larry Robinson’s words, ‘[a]s human beings we have a need 
for place – where we can be connected to a community of 
people, plants, animals and the land. Without this, we feel 
lost, alone and alienated. The world also needs us to belong 
to it since it is only when we inhabit a place that we care for 
it and assume responsibility for it. If we regard the world as 
only a place we are visiting, we have little interest in protect-
ing it’ (Burzell & Chalquist, 2009, p.29). 

Cultural identity plays a key role as it directly contributes to 
the construction of our reality. We need to feel part of the 
context in which our livelihood is embedded as a previous 
step to protecting an ecosystem with a sense of ownership 
and belonging. In this context, the creation and appropria-

tion of narratives about the surrounding reality is fundamen-
tal. ‘Stories can inflame the imagination. Stories about our 
families and ancestors, stories about trees and animals and 
rocks around us, stories about the stars and planets and gods 
can help find and remember our place and anchor us in time 
and space. In re-storying the world, we can restore it’ (Burzell 
& Chalquist, 2009, p.29). 

A crucial element of the cultural identity, as one of the routes 
for emotional adaptation, is the ritualism and mysticism that 
surrounds each culture, which is the spinal cord for the cos-
mogony of people’s lives. It permits having a mindset that 
facilitates acquiring an understanding of the world and the 
person's place in it. The existence of a strong cultural identity 
that includes a particular ritualism and mysticism can be un-
derstood as a fundamental tool to achieve emotional adapta-
tion to climate change. The relevance of symbols and myths 
has been highlighted by Mircea (1991, p.62) when he explains 
that ‘[t]o transcend profane time and re-enter into mythical 
great time is equivalent to a revelation of ultimate reality that 
is strictly metaphysical, and can be approached in no other 
way through myths and symbols’. Emotional adaptation is at 
the crossroads between the need to gain physical contact 
with nature that can contribute to recovering  an inner ritual-
istic practice, and the creation of stronger relationships with 
the environment that foster the adoption adaptive practices 
involving the community and the ecosystem.

As this inner process occurs, an intuitive understanding is 
triggered that makes us realize that affecting nature is equiv-
alent to affecting one’s self. Through that process, a broader 
transformation detonates. This is why structural behavioural 
changes can only be achieved if they come from within each 
person and from within the community rather than through 
indoctrination processes where ‘green’ actions are made in 
automated and repetitive ways without a reflexive process 
behind them. Part of the strength of emotional adaptation 
processes is the recognition that the climate change effects 
we are experiencing are part of a bigger complex system.  In 
this system, humans are agents capable of finding solutions, 
and are an integral part of the system that is being threatened 
by climate change. 

In this context, art has a crucial role as an emotional medium 
and creator of symbolism. Art as a bridge, a new language 
that establishes deep communication between nature and 
the individuals, is a vehicle to generate a sense of belong-
ing and environmental awareness to guarantee sustainabil-
ity and recovery of ecosystems. As the artist David Buckland 
states: ‘There is a need to shift our mental and physical state 
from observation to habitation. This is artistic territory; it is 
what artists do – they uncover the hidden, the unpalatable, 
the unstated, whether it be in love, ethics or values (…)’ 
(Buckland & Wainwright, 2010, p.8). During the case study 
conducted as part of our research, collaborative commu-
nity art installations functioned as a bridge that encouraged 
community ‘dialogue’ with the ecosystem understood as a 
living being.

1 In its Fifth Assessment Report (AR5) the IPCC re-confirmed that 
climate change has affected many physical and biological sys-
tems (IPCC 2014). Based on its observations, it concluded that 
‘changes in climate have caused impacts on natural and human 
systems on all continents and across the oceans. Evidence of 
climate-change impacts is strongest and most comprehensive 
for natural systems’.
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The experience carried out at ‘Las Delicias’ water stream al-
lowed us to better understand processes where a community 
changes its behavioural patterns and emotional relationship 
with its surrounding ecosystem, and to observe how this 
served as an adaptation tool that fostered further adaptation 
actions carried forward with the ecosystem. The following 
section focuses on this case study.

emotioNal adaptatioN  at ‘las deliCias’ 
Water stream

Edward O. Wilson, a Harvard University scientist and Pulitzer 
Price-winning author, defines biophilia as ‘the urge to filiate 
with other forms of life. (…) He and his colleagues argue that 
humans have an innate affinity for the natural world, prob-
ably a biologically based need integral to our development 
as individuals. In short, we need experiences in nature more 
than we know’ (Burzell & Chalquist, 2009, page no.207). In 
the same line of thought, the renamed eco-therapist Rich-
ard Louv, has explored how one of the reasons that we are 
experiencing a great disconnect with nature is the growing 
gap between culture and nature on the psyches of humans, 
especially children, and coins the term ‘nature deficit disor-
der’, which can be overcome through the deep experience 
and contact with nature (Louv, 2008). 

Our research has focused on the space for bridging that gap, 
as a strategy for emotional adaptation to climate change. 
For this reason, the case study conducted at ‘Las Delicias’ 
stream focused on the use of ‘cultural agency’2 through art 
as a means to increase the sense of belonging of the commu-
nity to the ecosystem, and to foster the start of a behavioral 
change to transform its engagement with its surrounding 
habitat. Through this exercise we were able to see how indi-
viduals adopted greener and more harmonic attitudes aimed 
at the conservation of their neighboring ecosystem. 

The initial artistic intervention that inspired this research was 
carried out in September 2011.3 With the support of the Bogo-
tá city administration, in particular the environment district 
office, and Conservation International, an artistic interven-
tion that was carried out in the context of a project to recover 
the ‘Las Delicias’ water stream. Its purpose was to increase 
the level of awareness and ownership in the surrounding 
community, using art as a means to do it. In this context, the 
project gathered a group of artists from the community itself, 
as well as a broader group of artists from Bogotá interested 
in environmental issues. 

The community’s testimonies were recorded, and along with 
the media coverage and the high level of engagement of col-

laborators of different disciplines and industries, the case 
study demonstrated how various kinds of artistic languages 
were successful at encouraging the community to communi-
cate with their neighboring ecosystem and re-build a deep 
relationship with it. More than 200 people from the com-
munity of ‘Bosque Calderon’, ‘Castillo’, and ‘Chapinero Alto’ 
neighbourhoods, the three surrounding neighborhoods of 
‘Las Delicias’ stream, were engaged during the process. 

The testimonies demonstrate the process of behavioural 
change that took place under an emotional adaptation pro-
cess. A good example of this is Benedicto Galindo’s words, a 
community member and leader living near the stream, who 
expressed how moved he was by his daughter’s sudden inter-
est in the stream after years of apathy: 

For sure today important impacts occurred. My daughter, who 
is a physician, has never been interested in the stream, neither 
walking over the bank nor helping me in taking care of it, and 
today she was really present. Last night when I was writing the 
poem I recited today, she got near me and asked me what I was 
doing. I explained it to her, and she asked me if she could recite 
the poem on the ‘stage’ for me. To me, seeing her today walking 
over the stream’s bank after all these years of complete apathy 
moves me a lot. Outcomes will become more tangible in long-
term, but be sure that there will be important outcomes.4

Testimonies of the members of the collective of artists that 
participated in the project also reconfirm how the artistic 
experience worked as a powerful transformational tool. The 
following are some examples of the artistic interventions that 
were carried out as part of the project.

Example One: Three Musicians, Mariposa Solar, Pedro Crump, 
and Héctor Buitrago, created music dedicated to the positive 
vibrations the water was making over the environment.

Hector Buitrago, a musician from “CONECTOR Cantoalagua 
de Aterciopelados", stated that

Figure 1. Hector Buitrago honouring water through singing. Photo By: Alejan-
dra Ariza (2011)

2 We use the term ‘cultural agency’ in the sense described by Do-
ris Sommer (Sommer, 2006) which relates to ‘a variety of public 
practices that link creativity with social contributions’. 

3 A complete account of the project from September 2011 can be 
found at http://artasabridge.wordpress.com/case-study/. 

4 All testimonies have been translated from Spanish to English 
by the authors, procuring to keep translations as literal as pos-
sible.
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The art for awakening the hearts of people that are living nearby 
the ecosystems and that maybe do not have that awareness, is 
the most powerful tool for opening those hearts and the con-
sciences so that we can again reconnect with the ancestral spir-
its that live in these places. 

Pedro Crump, another musician participating, expressed:

One way of creating awareness is saying things, but through art 
and the human expression is (…) maybe stronger, it reaches 
more people to their hearts.

Example Two: Ecological Murals: Urban Collective Art (Doble 
C y WAP) and Gladys Ortiz, using environmentally safe aero-
sol paint and environmentally safe paint respectively, com-
posed two large-scale murals.

The artists testified to the impact of their intervention. Danilo 
Ochoa, illustrator and graffiti artist from the ‘Artes Urbanas’ 
crew, and an inhabitant neighborhood Bosque Calderón, 
stated:

From art you can sensitize, you can make an appropriation of 
spaces, appropriation of territories, one part of appropriation 
is making you feel the owner of this [nature] without being the 
unique owner but with a responsibility for taking care of it. 

Figure 2.  Mural in Process                          

Figure 3. Final Mural Photos By: Alejandra Ariza (2011) 

Figure 4.  Graffiti artist – WAP. Photo By: Alejandra Ariza (2011)

Example Three: The renowned Colombian artist, Alfonso Ari-
za, inspired by the drawings of 40 neighborhood children on 
the river above, created a mosaic 60 square meters wide by 
the bank of the creek.

In Ariza’s words:

Raising the awareness of the preservation of resources is creat-
ing awareness of the wildlife that exists, the flora that exist in 
every region and also raising awareness of the esthetical part, 
of how you can do something esthetical with recycled materials. 

Figure 5.1 Neighborhood Children artists, Alfonso Ariza (Artist) and Santiago 
Aparicio V (Creative Director)

Figure 5.2 Mosaic detail. Photos By: Alejandra Ariza (2011)
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With the support of Conservation International, an additional 
campaign was conducted to invite crucial stakeholders from 
private and public sectors (environmental authorities) to the 
gallery in order to receive their feedback and engagement. 
This opened new doors for these kinds of interventions in Co-
lombia and was a crucial step to promoting the process of 
replication of this experience through art techniques used at 
‘Las Delicias’ stream.  

Further on, on the 5th of May, 2012, the community leaders 
that have been empowered as eco-touristic guides (with the 
support of Conservation International), and organized the 
‘Carnavalito del Agua’ (Little Water Carnival) where, through 
artistic and cultural activities, they engaged the local com-
munity to gain awareness on the valuable water stream that 
they have in their own neighborhood. 

On the 27th of October, 2012, the local mayor of the area, the 
local community councils and other institutions (such as the 
environmental police), united to create a space that invited 
cultural collectives to an event called ‘La Toma del Agua en 
la Quebrada’ (drinking water from the stream) that promoted 
the conservation of the ecosystem. Art was again at the core 
of the planned activities and once again culture was used as a 
means to raise awareness. 

During November 2012, the two institutions ‘Sociedad Invis-
ible Artistic Collective’ and ‘The Agency’ united to design a 
project that reactivates ‘Las Delicias’ Stream’s surroundings 
to a place ‘full of colors’. For this purpose a festival was or-
ganized. On that day, more than 300 people enjoyed street 
food, performances, music, and face painting, and partici-
pated in a major photo shooting activity called ‘The river of 
Colors’ (‘Río de Colores’). 

Then during the last quarter of 2013, a performance called 
‘Agua Quebrada’ was executed, where the Foundation Natura-
leza y Patrimonio, awarded with the Art and Nature Scholar-
ship of the Distrital Institute of Arts — IDARTES 2013, made an 
artistic proposal that made visible the crystalline water surg-
ing from the east mountains and polluted during its path to 
the river mouth. Although the reach of this particular project 
was not restricted to ‘Las Delicias’ stream, it is worth men-
tioning its impact in all the east mountains of Bogotá, where 
‘Las Delicias’ stream originates, along with other neighboring 
streams such as  ‘La Vieja’. It is worth highlighting the follow-

Figure 6. Community member cropping native tree over the riverside. Photo By: Alejandra Ariza (2011)

Figure 7. Recycle tree under construction process. Photo By: Alejandra Ariza (2011)

Figure 8. Minimal Gallery Exhibition. Photo by: Santiago Aparicio V.

Example Four: Community Reforestation: The community 
planted 300 native trees over the bank of the creek, each one 
was given a God mother or God father committed to taking 
care of them.

Example Five: Recycle Trees5: The artist, Reynaldo Tibaduiza 
created structures with recycled material picked that day by 
the community from the stream and turned them into trees 
with the aim of creating symbolic significance that give di-
mension to this problem.

This first artistic intervention of 2011 created a significant in-
ertia that provoked a ripple effect. The experience has been 
followed by a series of artistic interventions that have been 
activating the ecosystem (territory-neighboring community), 
and have contributed to positioning the stream as the most 
visited ecological public park of the city. It truly empowered 
the community to replicate similar artistic interventions that 
created a virtuous circle. 

One of the initial tangible effects was the significant reduc-
tion of quantity of tons of contaminating waste that the 
neighboring community was throwing into the stream. This 
has benefited the ecosystem’s functioning, which in turn has 
a positive impact over all the population living downstream. 

Later on, from February 16th to March 3rd, 2012, at Minimal-
Arte, a local art gallery near ‘Las Delicias’ stream, an exhibi-
tion called ‘Dialogues with Las Delicias Stream’ was put up 
with all the artefacts that represented the creation of envi-
ronmental awareness of ‘Las Delicias’ stream. The purpose 
of the exhibition was to engage other people of the neighbor-
hoods that surrounded the stream to visit and promote the 
occurrence of future community artistic interventions, and 
further increase the environmental awareness among the 
population. The gallery exhibited the community children’s 
drawings of the stream, the phrases they expressed to the 
Stream, a photo-slideshow, the recycled-material tree sculp-
tures, and a trailer video-clip that documented the whole ex-
perience.  

5 The artifacts that give dimension to the findings of this case 
study were also presented at the Lethaby Gallery in London on 
the 8th December 2011, as part of the ‘MA Applied Imagination’ 
research project that Santiago Aparicio V presented at Central 
Saint Martins School of Art and Design, University of the Arts 
London. 
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ing components of this project:  a ‘Sensory capsule’ of the East 
Mountains and ‘La Vieja’ stream, healing and reflection con-
certs, and hikes to the east mountains. This project had an 
artistic intervention in the street, where images of the forest 
reserve of the east mountains flora and fauna were presented, 
in addition to the interpretation of the riverbed of the stream 
‘La Vieja’ through the road and sidewalks of the 72nd street.

One year after the artistic intervention occurred on Septem-
ber 2011, the following testimonies of crucial players in the 
community system demonstrated the structural changes that 
had been fostered through this process:

Sofia López, Comm-unitary Eco-touristic Guide: 

A web has been threaded, a big goal was threading a strong 
environmental web. This facilitates communitarian strengthen-
ing. Some of the people that live near the stream keep being 
just neighbors not the stream, the ecosystem (…). People from 
around all the city are coming, the universities are engaged in 
the process, the NGOs, the public institutions, the schools…
young people have been near the process when we gave them 
the possibility of being truly themselves [facilitating artistic and 
cultural spaces for them]. Through the community kitchen we 
have found possibilities of anchoring and reaching the commu-
nity. At the beginning when I began climbing it [the mountain 
that hosts Las Delicias Stream] it was boring…I accepted the 
job as eco-touristic guide that International Conservation (CI) 
offered me because I needed the money…but now I have seen 
the splendour of the place…we miss valuable things in every-
day life. I have learnt to admire myself through my work’s mis-
sion. The process of restoration of the stream is the creation and 
un-covering of the identity of the place. (…) Changing behav-
iours is a long term task. (…) Bringing the kids to the stream 
again and developing artistic, cultural, ludic activities with them 
was crucial for achieving this whole change; they became sensi-
tized and began taking stories to their parents. The neighboring 
adults then have really got engaged in the process and you can 
see them on the stream, it is all thanks to the children. 

Patricia Bejarano, Coordinator of the Conservation Interna-
tional project: 

The two things that created the change were: 1) Having the right 
communication strategy, and the right medium to engage the 
community (through art and culture), giving a place to each. 2) 
Really contributing to create a web, you meet me by chance, 
then you introduce me to others, others introduce themselves to 
others and so on, friendships have been created. Even a couple 
fell in love walking up the stream and mountains and now they 
are married. Academics, students, priests, public institutions 
are now engaged. The big achievement is that the inertia is now 
rolling on, and it does not need Conservation International as an 
indispensable engine anymore, it’s now moving by itself. 

Diana Aya, young community leader, who worked at Conser-
vation International and is also an inhabitant of the ‘Moraci’ 
stream, nearby to ‘Las Delicias’: 

The process developed around the streams from artistic expres-
sions, has positioned as a necessary amalgam to join the technic 
and scientific restoration actions of the streams with the com-
munity dynamics. This by integrating diversity and making vis-
ible aspects that make more beautiful and makes them notori-
ous and visible at specific moments, calling people to embrace 
natural spaces, giving time so that life’s cycles can make their 
purpose, while time passes and a tree grows and birds fly, peo-
ple embrace the streams and re-learn to understand them as a 
fundamental part of their environment, and therefore from their 
life. They turn in encounter spaces for enjoying, living together 
and for making conservation.

Andrés Plazas, Walker and Leader of the NGO ‘Amigos de la 
Montaña’:

In Las Delicias stream restoration process it has become evident 
that the problems associated with apparently dissimilar issues 
like environment, safety and community strengthening, that 
traditionally will be afforded through different disciplines (biol-
ogy, safety experts-policemen and scientists), is really the same 
one thing. It’s the enjoyment of the territory and its care, with 
the marvelous pretext of the encounter around art and culture 
that creates the weaving of social fabric. The green threads in 
the community a need for maturation/maturing, for its well be-
ing, with a strengthening of the identity and confidence that the 
same community is the one that can create the solutions to their 
own problems.

Octavio Rodriguez, a sociologist that works at Conservation 
International and has been the supporter of the community 
strategy over the restoration process of Las Delicias stream:

The impact of the artistic interventions and the culture of en-
vironmental awareness are evident in the quantity of positive 
comments that have arrived to CI signaling the importance of 
this project. This is also reflected in the lyrics of the hip-hop mu-
sic of the community groups and artworks of the artists. [There 
has been] relevant coverage of mass media and alternative me-
dia of the cultural interventions, in addition to the incorporation 
of new social agents. Nowadays other institutions keep summing 
up to Las Delicias' initiative, such as Los Andes University, the 
Distrital University, SENA, Mesa Interlocal Río Salìtre, and Vee-
duría Ciudadana de Bogotá.

As a consequence of these experiences, people are now ac-
tively discussing and arguing around the stream, which dem-
onstrates the relevance that the ecosystem by itself is acquir-
ing and its increased liveliness. This case study constituted a 

Figure 9. “Río de Colores” performance. Photo By: Oscar Filigrana

Figure 10. Stream’s silhouette/course painting over Bogotá’s financial street, 
72nd street. Photo by: Carolina Cruz
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new form of knowledge, not just because it raised the environ-
mental awareness of the inhabitants of neighborhoods sur-
rounding ‘Las Delicias’, but especially because it uncovered 
the key role that art, as a tool for creating emotional adapta-
tion to climate change, may play in fostering this awareness. 
By involving people’s emotions, this form of communication 
is likely to be more effective and long lasting than traditional 
environmental education, prohibitions, or restoration efforts.

Recognizing the value of their ecosystem, the value of the 
pure water that the ‘Las Delicias’ stream carries just beside 
their neighborhoods, how the water comes from the pris-
tine higher mountains, and how it’s a privilege having it, and 
consequently embracing the stream to take care of it, is the 
new way to connect to their territory. Seeing the extreme 
variability of water level that has existed in other places of 
the city helps them recognize the risk of experiencing simi-
lar phenomena.  By reducing the level of waste thrown into 
the stream and by collaborating to recover native vegetation 
along the stream’s bank, this process has achieved ecosys-
tem recovery and increased resilience, thanks to the emo-
tional preparedness and awareness of the radical changes 
that are occurring with climate variability. The agents have 
reduced their vulnerability while acquiring a new perception 
on the relation between the environment and the community. 

In this example emotional adaptation, fostered through art 
and cultural identity strengthening, became a development 
tool that promoted conservation, ecosystem recovery, and at 
the same time increased the level of comprehension of the 
threat of climate change on the rational and imaginative lev-
els. This comprehension is part of a real structural transfor-
mation, where the complex problems the community is fac-
ing are approached by other disciplines, giving place to deep 
social and environmental impacts. Shifting the egocentric 
paradigm that predominantly rules to an eco-centered para-
digm has fostered the key foundations that are promoting the 
behavioral change that will hopefully lead to a more sustain-
able future. 

emotioNal adaptatioN: a useful CoNCept 
for CommuNities aNd the eNViroNmeNt

In the process of conducting this research, we have identified 
two possible ways to foster emotional adaptation: a) using 
‘cultural agency’, where art and its symbols impact emotions 
and therefore serve as a medium; and b) strengthening lo-
cal cultural identity with relation to the environment. These 
two alternatives are not mutually exclusive, and should both 
be accompanied by the promotion of direct physical contact 
and intimacy with nature, while acknowledging the power of 
nature to create a transformational process, which aids emo-
tional and psychological healing to life’s stressful events. 

In the first case (using cultural agency) art has played a cru-
cial role as a medium through which the psychological shift 
required for emotional adaptation was fostered.  During the 
case study developed at ‘Las Delicias’ stream during Septem-

ber 2011 the collaborative community art installations func-
tioned as a symbolic bridge between the community and the 
surrounding ecosystem. This ‘dialogue’ inspired a new under-
standing of the ecosystem as a living being. In that particular 
context, art, a new language connecting nature and the in-
dividuals, generated a new sense of belonging and environ-
mental awareness about sustainability and the recovery of 
ecosystems. 

Strengthening local cultural identity with relation to the envi-
ronment (the second method identified) was at the same time 
a consequence of the enhanced cultural agency through art, 
and a means to multiply and erase inertia around a broader 
transformation rooted in a profound mind-shift in the com-
munity actors. The local actors’ engagement with the artis-
tic interventions was instrumental in re-creating a new local 
sense of identity. This was rooted in a new understanding of 
the role that the stream plays in their day-to-day lives, and 
the role that they, as agents of transformation, play with in 
the recovery and conservation of the stream. 

Once communities recover and recognize through such a pro-
cess of emotional adaptation that they play an active role 
in the systemic functioning of ecosystems and nature as a 
whole, they become more reflexive and conscious of their ev-
eryday actions and their impact over the system.  

People are used to underestimating the value and beauty 
of those things that appear to be common to their everyday 
lives, taking them for granted. Nature and its components are 
not an exception to this, hence they become an additional ele-
ment of the landscape that we tend to ignore. This contributes 
to deepening a disconnection between the community and 
the environment. Emotional adaptation processes can help to 
give a new meaning to the space where life takes place, plac-
ing the ecosystem and its elements at the core, with human 
communities as an integral part of a much broader system. 

The case study showed the close relationship that exists be-
tween emotional adaptation and sustainability. The process 
of behavioral change that was fostered worked as an effective 
way to increase the awareness and understanding of climate 
change. It had direct impacts in the increased resilience of 
the community and the ecosystem. One of the most difficult 
issues over the behavioural change regarding environmental 
issues is that the environment is a collective asset where im-
pacts are usually intangible, and where a perfect assignation 
of costs is virtually impossible. If people do not comprehend 
the complexity of the system, then themselves and their de-
scendants will be directly affected. 

Emotional adaptation poses as a suitable concept to develop 
and apply over public policy frameworks, as contributing to 
the creation of structural changes. These in turn can contrib-
ute to the establishment of a stronger relationship with the 
environment, which individuals feel an integral part of. This 
process of new understanding makes us realize that affect-
ing the environment is equivalent to affecting one’s self, and 
a process of transformation detonates. Structural behavioral 
changes must come from within, and should not be achieved 
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through indoctrination processes where green actions are 
acted without a reflexive process behind them. The com-
munity from the experiential and imaginative level is the one 
that can construct cultural changes that create a sustainable 
relation with the ecosystem.
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aBstraCt

Well-being in cities can be addressed from the perspective of multiple disciplines. urban 
design can contribute to creating built environments within nature with tangible elements to 
provide psychological restoration that releases stress and mental fatigue. to do so, many de-
sign approaches, such as biophilic design, biomimicry, and eco-cities can make a contribution 
to this topic. this paper is focused on biophilic design as an urban design approach aimed at 
understanding connections between natural and built environments in relation to psychologi-
cal restoration. important inputs from environmental psychology and public health are also 
considered to understand people’s responses to different natural and built environments. this 
paper consists of an extensive literature review of these disciplines and approaches in order to 
provide designers with elements to be considered for the design of restorative environments. 
these elements may include natural water features, natural light and colors, vegetation, and 
well-designed buildings to improve people’s well-being.

keyWords: well-being, psychological restoration, biophilic design, environmental psychology, 
restorative environments

iNtroduCtioN

Biophilic environments in urban spaces can provide people 
with psychological restorative experiences by releasing men-
tal fatigue and decreasing their levels of stress. This restora-
tion process in turn improves people’s well-being. Public urban 
spaces should be considered as restorative places where more 
people could benefit from biophilic elements.

Urban spaces are constantly changing over time. The uses of 
urban spaces depend not only on their function but also on 
the historical, cultural, social, and economic aspects of a city. 
Nowadays, urban researchers are focusing on the social and 
cultural aspects of cities and the interconnections of people 
within urban places (Gehl, 2010; Madanipour, 2010). However, 
this is not the only direction that urban theories are taking. 
For instance, UN-Habitat (2013a) is challenging city leaders to 
design good cities and to consider the streets as public spaces 
and drivers of well-being where all users can be engaged in 
different ways (UN-Habitat, 2013b). 

Well-being has been studied from different perspectives. Ur-
ban design historically relates the concept of well-being to 
comfort status that people obtain in public places. This does 
not imply that this objective was always achieved, but that this 
field is in the search for promoting well-being and the under-
standing of the urban components of it. Most of the theories 

related to well-being in public spaces refer to the way people 
understand, experience, and perceive a space because of its 
legibility (Lynch, 1960; Appleyard, 1976), or the way people 
enjoy outdoor activities (Jacobs, 1961; Madanipour, 2010; 
Gehl, 2011).

How people experience the environment and how they are re-
lated to it is twofold. On one hand, the built environment is a 
result of its physical characteristics, whereas, on the other, the 
quality of the urban space, as a result of the wealth, culture, 
social issues, and age of the city, also takes part in people’s 
perceptions (Steg et al, 2013). All these variables identify a city 
and influence its residents, who in turn are able to change the 
environment both positively and negatively. The environment 
influences each individual differently; what is common ground 
is the set of elements suggested by environmental psychology 
based on experiments and evidence from this field.

Kopec (2006), Gifford (2007) and Steg et al. (2013) offer a 
wide range of evidence from several research studies on natu-
ral and built environments. From these results, and in order 
to promote people’s well-being, environmental psychologists 
suggest the use of natural features within urban spaces that 
can provide positive outcomes at different stages and for dif-
ferent purposes, such as forest-like playgrounds, green roofs, 
edible gardens, and tree lined boulevards. These features are 
developed by approaches different from urban design theory, 
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for instance, ecological cities (Register, 2010), biomimicry 
(Benyus, 2002), and biophilic design (Wilson, 1984; Kellert et 
al., 2008).

One of the main benefits of nature is the psychological restor-
ative effect that will be addressed in this paper. Firstly, this 
paper presents the definition of well-being and restoration 
as outcomes to be achieved by design, and the definition of 
stress in order to understand one of the factors that is threat-
ening people’s well-being. Secondly, the concept of biophilia 
and biophilic urban design spaces will be provided. This sec-
tion presents the state of the art of this approach based on the 
work by prominent researchers in the field. The third section 
addresses the relationship between psychological restoration 
and biophilic design, and discusses the positive outcomes 
from natural environments based on relevant evidence. Final-
ly, some suggestions about further research are proposed, as 
well as the need of an interdisciplinary approach to offer more 
appropriate responses to urban stressors.

Well-BeiNg, stress aNd restoratioN

For the purpose of this paper, it is important to define some 
interdisciplinary keywords in order to maintain a common lan-
guage. Well-being, stress and restoration will be considered 
from a psychological perspective with insights from public 
health, which will be later understood in the context of the 
urban design field.

The pursuit of well-being is a goal for people around the world. 
The lack of well-being is an impediment not only for individual 
development but also for the development of an equal society. 
One of the factors that negatively impacts well-being is stress. 
For the purpose of this paper, and based on the definitions 
from other fields, well-being is understood as the condition of 
being healthy from a psychological perspective (NWIA, 2011), 
and having social interactions of good quality (HRSDC, 2013). 
Subjective well-being (SWB), widely employed in psychology 
and economics, refers to people’s mood and emotions that re-
sult from being exposed to events or stimuli of different nature 
(Diener, 2000). Subjective well-being is defined as good men-
tal states that include positive and negative self evaluations 
reported by people about their lives and the affective reac-
tions to their experiences (OECD, 2013).

Cities aim to provide people with environments that improve 
their quality of life. However, cities, and specifically streets, 
produce urban stressors that threaten the ability of people 
to restore themselves from stress and mental fatigue (Ko-
pec, 2006; Gifford, 2007). In this context, stress is a state of 
mental or emotional chaos that results from adverse or chal-
lenging circumstances that affects people’s mental and even 
physical health. Psychological stress occurs when a person’s 
perception of the environment is above or below her capacity 
of adaptation, which challenges or threatens well-being (Ul-
rich, 1986; Cohen et al., 2007). Psychological restoration is, in 
general, the ability of a person to overcome stress and mental 
fatigue, and experience mental rejuvenation.

Stress establishes links to health by affecting the immune 
system and provoking psychological problems (Bilotta & Ev-
ans, 2013). The ability to balance all aspects of life such as 
social, physical, spiritual, economic, and mental domains, 
can reduce the level of stress (CMHA). From an environmen-
tal perspective, stress is a human response to the imbalance 
between environment demands and the capability of human 
response (Steg et al., 2013). A continuous exposure to stress 
may influence and also affect physical health because of the 
biological processes or behavioral patterns that influence 
disease risk. Stress is a process where the person responds 
psychologically, physiologically and even behaviorally to a 
specific situation that challenges or threatens well-being (Ul-
rich, 1986). 

From a psychological perspective, a person can be restored 
from stress by being exposed to nature. Restoration (from 
Latin recreation, recreationis = restoration, refreshment, and 
recovery), refers to the experience of both psychological and 
physiological recovery that is activated in specific environ-
ments (Joye & van den Berg, 2013). The capacity of people to 
recover their health status from illness or stress in urban envi-
ronments is related to a successful achievement of well-being 
and the main concern of urban design. 

Virtual and direct relation to nature and other features such as 
water, music, and colorful surfaces can be beneficial for psy-
chological and physical health because of the reduction of the 
stress they promote. Robert Ulrich (1984; 1986) shows, for ex-
ample, that even if healthcare facilities are stressful by them-
selves, patients and visitors get benefits from the presence of 
vegetation and green landscapes. He finds that patients recov-
er more rapidly from a surgery if the window of their healing 
rooms shows green landscape compared to those that have a 
wall instead. His findings are acknowledged and used as a ba-
sis for stress restoration theories (Kopec, 2006; Gifford, 2007; 
Joye & van der Berg, 2013).

Psychologists define two main theories about restorative en-
vironments that, despite focusing on different aspects of 
restoration, are related to each other because restoration is 
a multi-faceted process (Roe & Aspinall, 2011; Gifford, 2007; 
Kopec, 2006). Therefore both theories, attention restoration 
theory (ART), and stress recovery theory (SRT), are considered 
here in order to have inputs for the development of a theoreti-
cal framework from an environmental perspective.

The ART focuses on the fatigue provoked by the active atten-
tion that people need during most of a workday. According 
to Rachel Kaplan & Steven Kaplan (1989), people need to go 
through four phases to overcome mental fatigue: fascination, 
directed attention to the fascinating environment, contempla-
tion, and deeper restoration experience. Ulrich et al. (1991) 
propose the SRT by focusing on stress reduction from an affec-
tive and aesthetic response to the environment. People’s pref-
erences for natural landscapes, shown by their choices about 
where they live and recover, constitute the scientific evidence 
for this theory (Ulrich et al., 1991). SRT considers that resto-
ration from stress occurs when it positively impacts people’s 
well-being (Joye & van den Berg, 2013).
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Restoration and well-being are concepts related to each other. 
From an urban design perspective, restorative spaces are ideal 
to provide people with stress recovery and mental fatigue re-
lease. Specific urban places such as parks, museums, spiritual 
temples, and healing buildings usually provide restorative ex-
periences. Most of the elements that constitute these spaces 
include nature and the possibility to personalize the environ-
ment.

Biophilia aNd desigN

Edward O. Wilson, a well-known biologist, coined the term 
biophilia in his book Biophilia (1984). He defines biophilia as 
the innate urge of humans to affiliate with nature and other 
forms of life and life-like processes. The desire of having more 
livable habitats obeys this urge and is called aesthetic criteria 
(Wilson, 1984). Biophilia, ‘the innately emotional affiliation of 
human beings to other living organisms’ (Wilson, 1993, p .31), 
is an integral part of the human development process and of 
the physical and mental growth. As a consequence individuals 
look for opportunities to enjoy nature outside cities because 
these are places that are usually not offering this type of ref-
uges, such as tropical forests, the savannah of human ances-
tors (Heerwagen & Orians, 1993). 

Even if biophilia has its origin in biological science, Wilson 
(2008) is aware that this term unites disciplines as a cause-
and-effect explanation, for instance among biology, social 
sciences, and design. The inclusion of social aspects can be 
grounded on biophilia complexity by considering also cultural 
and ethnic differences among individuals and communities 
(Soulé, 1993). 

Historically the built environment has been integrated with 
the natural environment, and traditionally local materials and 
processes constitute the local aesthetics and heritage of so-
ciety. Nowadays, neither local materials nor local vegetation 
that protects endemic flora and fauna, which is vital to the 
biophilic approach, are used as they were before. Kellert et 
al. (2008) argue that biophilic design takes advantage of an 
intrinsic human affinity to incorporate natural and local sys-
tems and processes into the design of the built environment. 
People have given different values to nature according to its 
functions, for instance physical sustenance, experience and 
curiosity of people in contact with nature, the understanding 
of its systems and structures, communication and expression, 
mimicking its mechanics, and spiritual reverence and affilia-
tion ties (Kellert & Wilson, 1993; Kellert, 2008).

Different biological perspectives of design have been devel-
oped in the last two decades inspired by the Brundtland Report 
(United Nations, 1987) that challenges future development to 
grow sustainably. Initiatives on closed-loop industrial cycles, 
for example by considering buildings as living organisms (‘Cra-
dle-to-Cradle’, McDonough & Braungart, 2002), or biological 
inspiration for mimicking natural structures and processes to 
develop efficient and aesthetic innovative designed objects 
(‘Biomimicry’, Benyus, 2002), are just a few examples of these 

revolutionary approaches. These perspectives are aimed at 
searching for energy efficiency, clean industrial production, 
product innovation and design methodology based on biologi-
cal mechanisms and interactions of living things. However, the 
environment itself is not the topic of study of these approach-
es. As part of the same biological design approach, biophilic 
design is focused on environmental issues and psychological 
effects of nature on human’s well-being with special interest 
on how biophilic environments can provide people with res-
toration.

According to Beatley (2011) biophilia shows that the evolution-
ary and biological contact with nature cannot be avoided, even 
if people believe that life without nature is feasible. Janine 
Benyus (2008), the lead author of the biomimicry approach, 
points out that there is wisdom in bringing nature back into the 
building process by incorporating elements inspired by bio-
philia into the built environment. These elements include or-
ganic forms and structures, daylighting, natural ventilation, an 
environment quiet enough to enjoy natural sounds, a changing 
palette of colors, bringing working ecosystems indoors, and 
bio-inspiration gardens.

Biophilic Urban Spaces
An urban space is where the interactions between people and 
the urban environment occur producing a variety of different 
experiences (Jacobs, 1961; Gehl, 2010). The concept of urban 
place goes beyond the physical characteristics of the built en-
vironment. According to Macdonald (2011) the urban place is 
the public realm that needs to shift its direction in public val-
ues in order to take advantage of ecological opportunities that 
each particular environment may have. The concept of mean-
ing is incorporated into the concept of urban space where 
thoughts, behaviors, activities, and life emerge and occur. The 
experience with the natural environment consists of views of 
nature and landscapes, whereas attitudes and emotions to-
wards wildlife constitute part of this meaning (Gifford & Mc-
Cunn, 2013), which in turn is related to the concepts of sense 
of place and place attachment.

Gifford (2007) suggests that it is important to define the city, 
the specific group, and tools to be used in order to study a 
place. The peculiarities of the natural and built environments 
make a huge difference in the outcomes expected from a spe-
cific site. One of the issues that urban environmental research-
ers are looking at is how natural environment and its complexity 
influence people’s well-being. An approach that takes advan-
tage of these concepts in a positive fashion is therefore biophil-
ic design (Wilson, 1984; Kellert et al., 2008). Biophilic design in 
urban places can help promote protect and strengthen favor-
able climate and microclimate conditions in cities (Beatley & 
Newman, 2013). A biophilic environment is about understand-
ing the spirit and sensibilities of a built environment. 

In the quest for principles of biophilic design, Benyus (2008) 
suggests a set of biophilic design elements inspired in nature: 
organic form and structure, daylighting, natural ventilation, 
natural sounds, a dynamic palette of colors, mimicking and 
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restorative landscapes, and bio-inspired gardens. Benyus 
(2008) proposes physical elements and processes from na-
ture that can be applied to design products and artificial pro-
cesses. The way in which animals and plants behave and adapt 
in wild environments are examples she uses to describe the 
considered restorative elements (Figure 1). 

Kellert (2008) defines six elements and attributes that go 
from natural features to social relationships in cities. These 
elements consist of environmental features, natural shapes 
and forms, natural patterns and processes, light and space, 
place-based relationships, and evolved human-nature rela-
tionships (Figure 2). His proposal also incorporates a com-
prehensive study of the context that includes historical, 
geographical, and cultural components that affect individu-
al’s perceptions of the space and therefore the relationship of 
people with their affiliation to nature. Not all of these biophilic  

design elements however constitute restorative compo-
nents, but as they are part of the urban space, they affect to 
some extent mental restoration.

Using similar physical elements of nature to build the urban 
space, Bentley (2011) focuses on strategies for the integration 
of nature into the built environment. To do so, he proposes 
the following levels for the elements of biophilic design in the 
urban environment: building, block, street, neighborhood, 
community, and region. He argues that both political and so-
cial decision-makers should take part in the process of imple-
mentation of biophilic cities. This regional scale focuses on 
green elements and green urban spaces as components of a 
biophilic environment (Figure 3). Other biophilic components 
that provide restorative experiences such as diversity of color, 
daylight, natural water features, and organic structures, are 
not included in Bentley’s proposal.

Figure 1. Biophilic design elements inspired in Biomimicry (Benyus, 2008)
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Figure 2. Biophilic design elements and attributes (Modified from Kellert, 2008)
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Biophilia focuses on natural elements to be incorporated into 
urban environments. From a psychological perspective, na-
ture provides people with restorative experiences to overcome 
stress and mental fatigue that improve their health status. 
From an urban design perspective, nature provides aesthetics, 
shelter, and a sense of place (Jacobs, 1961; Register, 2010). 
The richness of biophilic design therefore stems from the com-
bination of nature and urban design.

restoratioN aNd Well-BeiNg as 
a result of BiophiliC desigN

How nature helps improve health and well-being is in fact 
a historical topic of interest. A Greek text ‘Airs, waters and 
places’ by Hippocrates establishes the relationship among 
climate, geography, sun and heat, water quality, and a sce-
nic environment that can be perceived by an individual and 

the way in which these characteristics affect people’s health 
(Hippocrates, n/d; Steg et al., 2013). Weather conditions and 
their effects on people’s behavior are currently widely studied 
by social and environmental psychologists who suggest that 
the relationship between natural conditions and human well-
being remains vital for people. It is important to mention that 
wildness and nature of the cities are not only related to green 
space. According to Beatley (2011), the use of trees on streets, 
courtyards, rooftops, creeks, and hydrological features should 
be considered and showed in cities rather than hiding them 
as is usual. The presence of nature also includes microorgan-
isms, aquatic species, vegetation, and animals (Beatley, 2011, 
Register, 2010).

Even if a consensus about the effects of nature on people’s 
health exist, Gifford & McCunn (2013) argue that the effect of 
having nature indoors can be negative in terms of the produc-
tivity of workers. Although having plants in the office could in-
crease people’s psychological health, these authors found that 

Figure 3. Biophilic green urban design elements in cities (Adapted from Beatley, 2011)
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having many plants could decrease people’s labor productiv-
ity. Even though this paper is not focused in indoor spaces, 
it is clear however that other studies can provide insights 
about possible outcomes in different environments that need 
to be taken into account. The impact of nature on people’s 
well-being, emotions, and health depends on the distance 
between the location of nature and people, and how biologi-
cally impoverished a particular environment is. However, an 
indirect contact of people with nature could be enough to 
have a restorative experience (Heerwagen & Orians, 1993). 
The use of windows with a green landscape view or even pic-
tures of a preferred natural forest can improve human psy-
chological conditions.

Restorative environmental design can be considered as a new 
design paradigm where a low-environmental impact strategy 
could avoid damage to the natural environment, and where 
a positive environmental impact, or biophilic design, brings 
benefits to human health (Kellert, 2008). There are two di-
mensions in this paradigm, an organic or naturalistic dimen-
sion, that includes shapes and forms in the built environment 
reflecting the intrinsic human affinity for nature (Wilson 1984; 
Kellert, 2008); and, a place-based or vernacular dimension 
that considers the culture and ecology of a specific geographi-
cal location that constitutes the social and ecological dimen-
sion of design (Papanek, 1984; Register, 2010).

The conditions of modern life decrease people’s ability to keep 
focused on daily activities. However, the built environment can 
promote psychological health and well-being by also increas-
ing social ties that facilitate recovery from mental fatigue. 
Mental fatigue can affect anxiety and depression, which in 
turn contribute to aggression and violence (Sullivan & Chang, 
2011). The proximity to open green spaces in urban areas is as-
sociated with the reduction of stress levels. The way in which 
environmental settings are designed can produce positive or 
negative outcomes as suggested below (Table 1).

FAVORABLE SETTINGS TO MENTAL HEALTH

- legible places
- attractive, well-maintained, safe places
- contact with green space
- with privacy
- appropriate contact with other people

Can produce

- well-being
- life satisfaction
- quality of life
- social support
- ability to concentrate
- creative play in children
- less mental fatigue

UNFAVORABLE SETTINGS

- crowded places
- noisy places
- dangerous places

Can produce

- social withdrawal
- reduced social ties among neighbors
- smaller social networks
- diminished social and motor skills in children
- distress
- anxiety
- irritability

Table 1. Favorable and unfavorable settings to mental health

Source: Modified from Sullivan & Chang, 2011.

Social support and sense of community need to be addressed 
by design. Designers can promote social interaction within 
urban spaces and protect people from crowding that may 
cause stress and depression. They can do so by consider-
ing, for example, that living near heavy traffic is not a desired 
condition for commuters nor by neighbors, that high rise and 
multifamily housing may cause anxiety and depression, es-
pecially among children, or that the daylight is important to 
avoid seasonal affective disorder (Sullivan & Chang, 2011). 
Other facts include the following: the lack of quality in urban 
design can produce distress; drivers can experience road 
rage because of stress, as well as difficulties associated to 
the increasing length of the commutes. Cities need to reduce 
automobile commutes, prioritize walking and biking, and im-
prove their quality of design that can be measured by the ex-
tent at which a city is legible. A legible city provides residents 
with a sense of emotional security as well as an invitation to 
explore it (Lynch, 1960; Kopec, 2006; Gifford, 2007; Sullivan 
& Chang, 2011).

Since the use of nature, that includes flora and fauna, im-
proves people’s health status and social aspects of life, the 
biophilic approach considers these natural elements in both 
the indoor and outdoor built environment in order to recon-
nect humans to nature. A restorative environment, as shown 
in several urban case studies and psychological experiments, 
can be provided with natural elements (see Table 1 above) 
such as vegetation and forest-like landscapes (Ulrich et al., 
1991; Hartig et al., 2003; Groenewegen et al., 2006), natural 
water features such as wetlands, stormwater ponds, and riv-
ers (Korpela et al., 2008; White et al., 2010; Faggi et al., 2013), 
natural light and its relation to color and shadows (Kaplan, 
2001; Kopec, 2006), and built environments that include well 
designed buildings (Gifford & McCunn, 2013), the use of local 
materials, community identity, and edible gardens and parks 
(Beatley, 2011; Beatley & Newman, 2013). 
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Psychological restoration can also be a result of the benefits 
of recreation. Cole & Hall (2010) study the restorative ef-
fects of wilderness on people’s well-being that is negatively 
impacted by urban stressors such as crowding, human den-
sity, and congestion. Their experiment in wilderness envi-
ronments shows that the exposure of participants to nature 
results in restorative experiences, mental fatigue release, 
and mental rejuvenation. Moreover, Mayer et al. (2009) ar-
gue that brief exposures to nature can help people improve 
their ability to reflect on minor problems. The participants in 
this experiment were asked to think about minor issues to be 
solved and then reflect about them while walking in contact 
with nature during ten minutes. They point out that further 
research on the impact of different lengths of exposure to 
nature is needed in order to understand what people require 
to solve major issues.

According to Ulrich (1993; 2008), the understanding of the link 
between biophilic design and restorative effects needs more 
research. However, Gifford (2008) argues that the extensive 
evidence from environmental psychology, based on field and 
lab experiments, can constantly inform environmental design 
to provide spaces that address people’s needs. Duffy & Verges 
(2010) also suggest that further research is required to explore 
people’s connection to nature and the role of seasonal chang-
es in nature for people’s behavior. According to their study, 
people have a stronger identification with objects that provide 
shelter during winter, while they show a positive association 
with nature during spring and autumn. Moreover, prevalent 
activities in different seasons are associated with seasonal 
animals’ behavior. For Duffy and Verges (2010), these stud-
ies cast doubt on the implicit and innate connection of people 
with nature or the ‘biophilia hypothesis’. Gifford (2008) argues 
that natural hazards and other natural forces do not provide 
people with restorative effects; on the contrary, they produce 
biophobia at different levels, from phobia to bugs, to constant 
insecurity about natural disasters in vulnerable places. These 
arguments do not imply that restorative impacts of nature are 
wrong or inexistent, but that there exist positive and negative 
outcomes to be considered when working with nature, and 
that historical evidence on city development and the continu-
ous search of people to be protected from extreme conditions 
of weather make sense. 

Much of the organization of a society depends on the function-
ing of cities and even on how streets function in a daily basis 
(Jacobs, 1961). Economic, social, and individual outcomes are 
the result of well-designed urban spaces that include natu-
ral and built features (Gifford, 2007). At the personal level, 
material realizations, health status, social life, leisure time, 
security, and environmental quality constitute components 
of well-being. Urban residents become users of city ameni-
ties on a daily basis and, therefore, their levels of well-being 
depend to a large extent on what the city has to offer. Com-
muting time, walkability, and the scenic beauty of streets are 
just a few contributors to well-being. Whether city amenities 
increase or reduce the level of people’s well-being should be 
the main concern of urban design.

CoNClusioN

People need to preserve nature and the health of ecosystems 
to maintain and improve their emotional health and well-be-
ing. It is ironic that urban designers seek to incorporate nature 
into built environments, because it is the built environment 
that was incorporated into nature in the first place, losing the 
well-known benefits of natural settings. On the other hand, 
however, the built environment provides urban residents with 
a more comfortable life by protecting them from environmen-
tal conditions and natural hazards. Urban spaces, in particu-
lar streets, should provide city residents with refuges and be 
designed by considering both the positive and negative out-
comes from nature.

In order to improve people’s mental health, environmental 
psychology and public health have provided enough evidence 
on the link between nature and well-being. The challenge for 
designers is to incorporate these theories and evidence into 
spaces where people live. Since the achievement of well-be-
ing is a public goal, the design of public spaces as restorative 
places should be urgently addressed by urban designers.

The components of the natural and built environment that 
provide psychological restoration are studied by environmen-
tal psychology. Restoration theories mentioned in this paper 
consider nature as a main element to improve people’s mental 
health. The attention restoration theory requires fascination as 
a process to help release mental fatigue, whereas the stress 
recovery theory suggests that people can recover from stress 
because of an affective and aesthetic response to the environ-
ment. This paper highlights the strong relationship between 
the benefits of the natural environment, the required process-
es and responses of restorative theories, and the principles of 
biophilic design.

Biophilic design consists mainly of providing not only strate-
gies but also a set of principles to design built environments. 
As shown throughout this paper, biophilic researchers have 
proposed elements and components, favorable settings, and 
space attributes to create better places for people’s health. 
Further research on how these elements can help the restora-
tion process, as well as the quality and quantity, and possible 
combinations of them in different public landscapes is need-
ed. The effect of weather, seasonal characteristics, and envi-
ronmental conditions on people’s perception and experience 
of the environment in relation to restoration and well-being 
remains also an open question for future research.

The social dimension of people’s behavior, mainly studied 
by environmental psychology, should be considered in bio-
philic strategies. Moreover, a comprehensive understanding 
on how the environment and people relate to each other may 
make the difference between a single solution with a blind 
angle, and a complex solution where interdisciplinary ap-
proaches can reduce risks in the proposal and implementa-
tion of urban design. 

The results of research from different disciplines related to ur-
ban design are still not connected to each other. This is the 
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case, for instance, with the evidence on people’s psychologi-
cal health in urban spaces from environmental psychology 
and public health that has not been necessarily used by urban 
designers. The design of cities can take advantage of the re-
search undertaken in disciplines other than urban design to 
incorporate, for example, biophilic design into the planning 
process at every stage. Biophilic design constitutes a prom-
ising field aimed at improving the design of cities to make a 
contribution to urban residents’ well-being around the world.
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iNtroduCtioN

The global challenge of an ageing population has yet to be 
fully embraced by the design community. The implications of 
the increase in numbers of old people affect not only the indi-
vidual, (who potentially will be facing a decline of visual and 
auditory functioning, slowed reaction times, decline in motor 
skills and agility, and changes in cognitive processing), but 
also families, carers, health workers, eldercare facilities, social 
services and support networks, and medical and health sys-
tems. It will impact on the structure of the workforce, hous-
ing and infrastructure requirements, as well as national and 
international economic decision-making. Between 2000 and 
2050 the proportion of the world’s population over 60 years 
will double. The World Health Organisation has identified the 
challenge of caring for the elderly, especially those with de-
mentia, to be made a public health priority at international and 
national levels (WHO, 2012). It states that enabling the ageing 
population to maintain healthy ageing and wellbeing is a social 
and economic imperative. Many people are able to age in good 
health and remain active participants in society, but others 
experience physical and cognitive limitations due to dementia 

and may lose the ability to live independently. The number of 
people living with dementia worldwide is currently estimated 
at 35.6 million, this number will double by 2030, and more than 
triple by 2050 (WHO, 2012). 

People living with dementia are amongst the most discriminat-
ed against groups of individuals who receive health and social 
care services (Health, 2012; Alliance, 2010). ‘The language used 
in dementia care is frequently one of deficit, loss and behaviour 
management. Terms such as “‘elderly mentally infirm”, “de-
mentia sufferers”, “geriatrics”, “senility”, “wanderers” are still 
in common use particularly in the popular press’ (Andrews, 
2013, p.1). These labels foster negative stereotypes of people 
who have little to offer or live for, and they have become a de-
mographic that is frequently neglected by the design world. 

Although ageing presents challenges to the individual and for 
society, it also presents opportunities for designers to cre-
atively enhance life through socially responsible and appro-
priate design solutions. There exists a broad range of levels of 
independence and abilities of older members of the commu-
nity, and particularly those with dementia. It is important not 
only to provide support for physiological needs but also to 

aBstraCt

this paper presents recent research investigating the development of playful artefacts to 
support the wellbeing of people with dementia. it describes the initial scoping phase of the 
research and draws from two funded projects: one in south Wales, uk, and the other in sydney, 
australia. the context for the study is explained and the global scale of the research problem 
defined. the benefits of playful activities across the life-course are identified, and the impor-
tance of hand uses, crafting, and creativity in later life are discussed. research findings indicate 
that playful activities, particularly those that involve hand use, promote positive emotion and 
contribute to subjective wellbeing. these studies are being used to scope the design and de-
velopment of ludic artefacts (age appropriate toys) for use in residential eldercare settings for 
people with dementia. 
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maximize the potential for people to socialise, have fun, and 
enjoy their lives. This includes enabling interaction through 
play with other members of the ageing community, families 
including children, carers, and professional health workers. 
Research indicates that happy people live longer, retain their 
independence, and require less medication and social care 
(Huppert et al., 2005). There are personal, social, and eco-
nomic benefits to finding new tools and strategies to promote 
positive emotion, social inclusion, and foster wellbeing in 
later life. The focus on wellbeing and living well, rather than 
physical and medical care, will be a challenge for many social 
care providers.  Design solutions that can help support el-
derly people, especially those with dementia, to live well and 
enjoy life are urgently needed. The Design Council UK has rec-
ognised these design challenges as an emerging theme within 
their Living Well with Dementia Design Challenge. A number 
of design projects focused on designing to enhance the lives 
of PWD have been undertaken. These embrace a range of so-
lutions including the design of artefacts, services, and tech-
nologies (Design Council 2012). The Design for Dementia proj-
ect supported by the Royal College of Art and Helen Hamlyn 
Centre (Timlin, G. and Rysenbry, N., 2010), and socially aware 
projects at the Design Academy, Eindhoven (Cadamuro, A., 
2014), are good examples of design research that is specifi-
cally addressing the needs of PWD. These projects identify 
the problems associated with designing for this demographic 
and add to the body of knowledge to inform future design. 
There is however, a clear need for appropriate design solu-
tions that are not only concerned with practical care but that 
also consider living well and personal happiness.

Recent work by Desmet and Pohlmeyer (2013, p.5) from the 
Delft Institute of Positive Design, advocates Positive Design 
as an appropriate design methodology to foster wellbeing. 
This approach encourages a shift in the design focus of new 
products away from material to more personal values that 
promote subjective wellbeing. Positive design methods are 
based on the principals of positive psychology and involve 
the explicit intention of designing to support human flourish-
ing. The method takes account of pleasure, personal signifi-
cance, and virtue as core design values. 

The research described in this paper aims to contribute to 
this body of work. It seeks to address the spectrum of chal-
lenges facing the elderly, those with dementia, and their car-
ers through the development of digitally augmented craft ac-
tivities and age appropriate toys that will stimulate creative 
and playful experiences to support wellbeing. These will be 
devices to amuse, distract, comfort, engage, bring joy, and 
promote ‘in the moment’ living with the potential for social 
interaction or individual engagement for those with limita-
tions due to memory loss or cognitive impairment. 

Wellbeing
There is now a wide body of research to support the theory 
that creative activities are beneficial to wellbeing in older age 
and result in better health, fewer doctor visits, less medica-
tion usage, and increased activities and social engagement 

(Hickson & Housley, 1997; Cohen et al., 2006; Cutler, 2009). 
In addition to the intrinsic and fundamental joys of creativity, 
artistic expression through traditional creative activities such 
as knitting, sewing, and painting provide opportunities for: 
‘personal fulfillment; the creation of meaning; lifelong learn-
ing; social linkages; celebration; communication; dignity and 
self esteem’ (Cutler, 2009, p.13).  Research undertaken for 
the Baring foundation identified the need for a new body of 
research into the positive wellbeing derived from participa-
tion in creative activities (Cutler, 2009). 

Health and social care policy in the UK is currently going 
through a significant period of change. Legislation is being 
introduced to enhance the role of local authorities and health 
services and to set out overarching wellbeing duties for them 
and their partners. In 2010, the National Dementia Declara-
tion for England captured outcomes that are needed to live 
well with the condition (Alliance, 2010) and the Prime Minis-
ter’s Challenge expressed the need to build dementia friendly 
communities (Health, 2012). The focus on wellbeing and liv-
ing well, rather than physical and medical care will be a chal-
lenge for many providers. Design solutions that can help sup-
port elderly people, especially those with dementia, to live 
well and enjoy life are urgently needed. 

Playfulness and wellbeing
Playful activities have been found to support subjective well-
being (Woodyer, 2012; Hannaford, 2010; Rogerson et al., 
2013). The concept of using playfulness as a strategy for car-
ing for people with dementia is becoming more widely ac-
cepted in the UK and Australia (Killick, 2013b). Findings from 
the authors’ previous research have highlighted differences 
between what is considered by society as ‘play’, and those 
activities that are ‘playful’ (Rogerson et al., 2013). It has been 
proven that it is the ludic, intrinsic playfulness in leisure ac-
tivities that are able to reduce stress and support wellbeing. 
However, in cultures and society where there is a strong work 
ethic, playful activities are often considered a waste of time 
and money, serving no useful purpose. Play is often regarded 
as a form of resistance (as in ‘playing around’ or ‘playing up’) 
and has negative connotations which place it diametrically 
opposed to work (Kane, 2005). Play is the preserve of chil-
dren and, with maturity, is put aside in order to attain adult-
hood. While society grants permission to play specifically to 
children, this permission is inhibited in adult life. An alterna-
tive view proposes that playing is an innate human character-
istic, which is useful throughout the course of life (Dissanay-
ake, 2000). Where self-permission for adults is granted, for 
instance through hobbies and leisure activities, ludic play-
fulness has been shown to support subjective wellbeing, 
encouraging living in the moment, absorption and provid-
ing new mental spaces that stimulate imaginative thinking. 
These activities provide new ways of ‘being in the world’ that 
are non-goal orientated and open (Woodyer, 2012). They en-
able life to be lived more intensely since they rely on sensory 
experience and openness to the world, eliciting a combina-
tion of cognitive and ‘felt’ responses. 
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Older adults frequently find themselves isolated and discon-
nected from their communities, or unable to engage with 
others as a result of issues relating to physical and mental 
health, anxiety, or lack of mobility.  Previous research indi-
cates that social interaction and a sense of belonging in so-
ciety are vital to subjective wellbeing (Huppert et al., 2005). 
Playfulness also supports ways of socially engaging with oth-
ers through shared play spaces, either physical or imaginary. 

The research described in this paper uses theories of rela-
tionship-centered care (Nolan et al., 2003) to scope the de-
velopment of new craft based activities and artefacts using 
emerging technologies that enable and promote open-ended, 
non-goal orientated ludic play to support wellbeing. Killick 
(2013a) argues that dementia should be regarded more as a 
disability than a medical condition. He contends that since 
dementia impacts significantly on interpersonal relationships 
that we have a ‘crucial task in helping people to create the at-
mosphere in which dementia flourishes’ (Ibid., p.13). The fo-
cus of the design challenge is, therefore, to develop designs 
that stimulate positive emotion, bring happiness, laughter, 
and joy in both an individual and social context.

The concepts of playfulness, fun, and laughter fly in the face 
of negative stereotypes and attitudes towards dementia, and 
to date there has been little research into positive emotions 
(such as pleasure and happiness) and their impact on wellbe-
ing within eldercare settings (Cohen-Mansfield et al., 2012). 
There is, however, research evidence to suggest that the ar-
eas of the brain that are least affected by dementia are those 
associated with imagination, feelings, and emotions (Zeisel, 
2011). It seems likely, therefore that activities that utilise 
these brain regions may have potential to provide stimulation 
and engagement for a person even when memory is impaired. 
Advances in neuroscience have evidenced that laughter is a 
deeply embedded behaviour in humans and that it has a very 
important role in supporting social connectivity and sense of 
belonging (Scott, 2013). 

Memory and emotion
The research described in this paper seeks to identify ways to 
stimulate memory and engage, distract, and to calm people 
with dementia (PWD), for whom life is increasingly frustrating 
and limiting. Dementia is an incurable condition, which en-
compasses a range of neurodegenerative conditions:  ‘symp-
toms can include severe memory loss, mood and personality 
changes and behaviors that challenge others such as serious 
confusion, agitation and aggression’ (Alliance, 2010, p.2).

A number of studies involving memory and reminiscence with 
PWD in conjunction with museums and art galleries have 
shown that handling objects and viewing art can be thera-
peutic (Kendall, 2013). Eldercare homes often use artefacts, 
or even whole rooms decorated in period style filled with ap-
propriate objects, in order to stimulate residents’ memory. 
There is evidence that these forms of intervention can be very 
stimulating and bring pleasure to residents (Ibid.). For some 
PWD however, reminiscing can be difficult and may reinforce 
a sense of loss, or evoke negative and painful emotions. Ac-

tivities that promote flourishing and positive emotion are 
often those that are of the moment, engage the senses, and 
provide self-esteem or personal fulfillment. Creative activi-
ties such as art and craft, dance and music have been found 
to provide this kind of in the moment living and can be very 
uplifting (Cutler, 2009; Hickson & Housley, 1997). However, 
as the condition deteriorates, the potential to engage in such 
activities becomes increasingly limited. Development of new 
approaches to engage in creative activities and new types of 
artefacts to be used with PWD in the later stage of the condi-
tion are desperately needed, especially those that might fa-
cilitate continued social interaction. 

One approach that is being investigated is how different 
memory systems in the brain might be used to unlock differ-
ent kinds of memories: emotional and procedural. Ledoux 
(1998) contends that the brain has multiple memory systems 
devoted to different kinds of learning and memory functions. 
According to Ledoux, conscious recollection (declarative or 
explicit memory), is the general meaning of the word memory 
in everyday conversation; it implies bringing to mind past 
experience and describing it verbally. However, other deep 
emotional (implicit) memories are stored in the brain and 
provide a trace of unconscious responses to experience. The 
brain subconsciously evaluates experience, deciding whether 
it is to be ignored or if it should lead to some physical re-
action (such as sensing danger and then preparing for fight 
or flight). These reactions result in the stimulation of the au-
tonomic nervous system and can be evidenced physically in 
changes in heart rate and sweat gland activity. Appraisal or 
conscious evaluation of experience is often accompanied by 
awareness by the individual of the internal body response, 
which then results in the feeling of the emotion (Damasio, 
2000). The speed of this is so fast that it is perceived to be 
concurrent with the experience and this may go some way to 
explaining gut reaction and intuition. There is evidence that 
co-activation of conscious memory can be assisted by emo-
tional memory systems during remembering (LeDoux, 1998, 
p.213). The content of memory is also influenced by emotional 
experience, and unpleasant memories are more likely to be 
remembered when we are sad and pleasant ones when we are 
happy. These insights suggest that it might be possible to tap 
into these deeper implicit memory systems when access to 
explicit and verbalised conscious memory declines. 

Physical (bodily and dexterous) activities that have been 
practiced over many years become encoded in the brain as 
procedural memory that is tacit and outside conscious rec-
ollection (Sennett, 2008). Craft skills, music making, and 
dance present good examples of such activities. It is possible 
that these different memory systems may help inform new 
ways to approach designing for people with dementia. 

researCh methodology

The next section of the paper describes two studies that have 
been used to gather data about the kinds of activities that 
PWD currently engage in, and their impact on wellbeing. Two 
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recent projects are described, one in the UK and one in Aus-
tralia, in order to scope requirements for the design of novel 
ludic artefacts to support positive wellbeing for people with 
dementia. Both have used ethnographic qualitative research 
methodologies: interviews, focus groups, and participatory 
workshop sessions, to gather data about caring for people 
with dementia in residential care as well as wider issues con-
cerning the ageing process and hand crafting activities. 

SiP visits and OPAN workshops
‘Making a Difference’ was a research project led by Dr. Cathy 
Treadaway, funded by Welsh Assembly Government and 
Higher Education Funding Council for Wales’ (HEFCW) Stra-
tegic Insight Programme (SIP), and Older People and Ageing 
Research and Development Network (OPAN). The aim of the 
research was to investigate how the subjective wellbeing of 
PWDs in residential care might be supported through playful 
activities. The first study involved a series of visits to elder-
care homes and specialist dementia units to meet with staff 
including managers, occupational therapists, and carers, as 
well as people with dementia. The visits provided a clear pic-
ture of the context in which the designs might be used, and 
highlighted the many issues that face staff caring for people 
with dementia, as well as the spectrum of challenges that 
they encounter in daily life within a care home environment. 
In particular this research identified a clear need for age ap-
propriate toys to be used in residential eldercare settings. 
Managers commented on the concerns expressed by rela-
tives who felt that the children’s toys being given to residents 
were ‘inappropriate’ despite the apparent benefits to the in-
dividual elderly person. Although the managers prioritised 
the PWD’s needs, rather than the relatives’ opinions, they 
expressed concern that there was a gap in the market for age 
appropriate toys that stimulate and engage.  In addition to 
this, carers and managers also identified a need for activities 
that would stimulate social interaction, communication, and 
physical movement. Occupational therapists also highlighted 
difficulties experienced at particular points in the day when 
caring for PWDs in residential care, for example at bath time 
and bedtime. It was felt that anything that could be designed 

to provide a distraction or enticement to encourage residents 
at these times would be hugely beneficial in reducing stress 
for both residents and staff. Managers explained that there 
was an apparent correlation between residents’ falls (often 
with hospital admission) and stress levels amongst PWD and 
staff. Designs that could help mitigate this would not only re-
lieve individual suffering but also have a beneficial economic 
impact.

This preparatory research enabled strong relationships to be 
developed with the eldercare provider, Gwalia Cyf, and led 
to the appointment of a fully funded research student who is 
currently working on a doctoral study as part of the project. 

As a consequence of this scoping, research funding was 
awarded to assist the formation of a focus group, comprising 
care professionals, occupational therapists, eldercare home 
managers, medical clinicians, representatives of charities, 
academics, and researchers who had a shared interest in the 
development of age appropriate toys. Three workshops were 
funded by OPAN in order to develop a research proposal and 
explore the research territory. Each workshop event focused 
on key areas to be examined in the research:

• Playfulness and dementia
• Haptic sensibilities and touch
• Technology and smart materials  

Experts in the field facilitated the workshops’ stimulating 
discussions and led practical activities with the group. These 
activities included participatory games, playful visualisation, 
and ideation exercises using Lego® and children’s construc-
tion toys as well as post it note brainstorming and similar 
techniques. Each session was video recorded for analysis, 
and participants completed feedback sheets in order to gath-
er views and ideas.

Crafting Wellbeing
The CRAFTING WELLBEING: An exploration of the relationship 
between craft-based textiles and health and wellbeing was 
a study conducted in 2013 in Sydney, Australia. Focusing on 
craft-based textile activities, such as knitting, crochet, and 

Figure 1. OPAN workshop1
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lace making, the research examined how creative or play-
ful intrinsically motivated activities contribute to health and 
wellbeing. The investigation was carried out by Dr Gail Ken-
ning, University of Technology (UTS), Sydney, Australia at the 
Lace Study Centre (LSC); at the Powerhouse Museum (PHM) 
in Sydney; and the Epping Craft Centre (ECC), New South 
Wales (NSW), Australia. Sixteen women between the ages of 
45 and 90 took part in a series of unstructured interviews be-
tween 40 and 75 minutes long. While all of those interviewed 
had made lace, the majority did not confine themselves to 
lace making, but engaged in a wide range of textile activi-
ties. A growing body of self-reporting by craft practitioners 
in books and on websites attests to the importance of craft-
based textile activities and suggests that craft activities have 
helped practitioners through times of loneliness, adversity, 
and illness (Vercillo, 2012). In addition, independent re-
search studies are corroborating long-held anecdotal views 
regarding the positive effects of, for example, knitting, cro-
chet, tatting, and lacemaking, for general health and positive 
wellbeing (Schofield-Tomschin, 2001; Jenkins et al., 2013). 
Therefore this research aimed to engage craft-practitioners 
in a series of interviews in an effort to find out whether these 
activities contributed to their sense of wellbeing and in what 
way; in effect, how, did they contribute to their positive well-
being. The interviews began by simply asking makers how 
they began their craft activity, who taught them, when, and 
what was the activity. The ‘conversation’ was then allowed to 
develop, enabling a wide range of topics to be introduced by 
the interviewees.

Craft-based textile activities are frequently acknowledged 
as being social and communal practices, and so practitio-
ners benefit from the effects on general health and wellbeing 
brought about through social interaction. Findings from the 
Crafting Wellbeing project supports this position, with many 
participants talking about the importance of the friends they 
have made as a result of being part of the knitting, sewing, 
or lacemaking group. However, craft-based textile activities 
seemingly positively contribute to health and wellbeing in 
a number of other ways. These include, but are not limited 
to, providing both physical and cognitive challenges; posi-
tive self-identification; respect of peers; company during 
times of solitude; a sense of association with larger textile 
communities and practices, both historically and geographi-
cally; and a reminder of skills learned and achievements 
gained (Kenning, 2013). In addition, craft practitioners fre-
quently highlighted the importance of the process and the 
act of making. Although the making process culminated in 
the production of an object, many of them did not undertake 
the activity with a focus on the end product; the creative ac-
tivity itself gave them a sense of achievement and pride in 
what they had made. While some practitioners gained com-
fort from ensuring that their hands were busy, often making 
reference to the perceived risks associated with ‘idle hands’, 
others celebrated a sense of rhythm, pace, and tempo arising 
out of the making process, and the tactility of ‘fiddling with 
threads’ (Kenning, 2013). Without exception, in this study all 
participants made reference to an emotional connection to 

this form of making. This took the form of memories of fam-
ily members, friends or mentors who taught them; hopes 
for the future that they may teach grandchildren or friends 
textile processes or techniques; the sense of connectedness 
that they felt towards their local craft community or to the 
history of their particular form of craft activity; or the joy at 
being able to achieve. In the retelling and recounting of their 
experiences, makers lay claim to emotional experiences that 
in actuality may have been less intense at the time. Never-
theless, in these cases it would seem that positive reflection 
in itself seemingly contributes to positive wellbeing, however 
transiently. Craft-based textile activities are intrinsically mo-
tivated, and frequently carried out for the pleasure gained 
from engaging in the activity. The research found that craft-
practitioners were happy to talk about their experiences and 
the joy of making, and from this we might draw parallels be-
tween the subjective wellbeing arising out of play.

disCussioN aNd future Work

The two projects described in the previous section have pro-
vided insights into the types of activities currently used in el-
dercare facilities, and amongst groups of older people and 
how these support their wellbeing. Both studies found that 
physical dexterity, as well as the various progressive stages 
of dementia place limitations and constraints on the scope 
of the research.   Stakeholder groups including older people 
and professional carers, have contributed their knowledge 
and expertise about the condition, suggesting ideas for de-
signing activities and products to support PWD. The two proj-
ects have highlighted the value of activities that are in the 
moment, creative and fun. Findings indicate that activities 
that involve the hands are particularly successful in support-
ing wellbeing in older adults. The Australian study has identi-
fied that intrinsic motivation and haptic sensibilities promote 
wellbeing through the life course and the act of remember-
ing the pleasure of past making activities promotes positive 
emotion. The UK study has highlighted the need for activities 
that can replace the more intricate manipulative elements of 

Figure 2. Lace makers engaging in intrinsically motivated activities, part of 
the Crafting Wellbeing study
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crafting but retain the rhythms and movements that are lu-
dic, and that bring pleasure and sensory satisfaction. 

Haptics and hand use
The intrinsic reward that motivates craft practitioners stems, 
at least in part, from satisfaction derived from hand use and 
making. Dissanayake (2000) contends that making by hand 
fulfills an innate human need and that the rhythms and flows, 
that repetitive crafting processes require, draw from a deep 
emotional knowledge. The connection between crafting by 
hand and emotional wellbeing has been shown to be associ-
ated with total immersion in an activity in a flow state (Csik-
szentmihalyi, 1996) and a deep physical pleasure from work-
ing with the hands (Treadaway, 2009). Older people, who 
have engaged in craft practice throughout their lives and for 
whom the skills of making are deeply embedded in procedural 
memory, are supported emotionally through the activity. This 
iterative cycle of physical dexterous repetition and emotional 
reward is combined with a sense of achievement and social 
connectivity (Yatczak, 2011). Craft activities adhere to the 
rules of construction (forming a stitch or following a pattern) 
but can also be ludic and playful (making for the sheer joy 
of making), as well as being purposeful and goal orientated. 
Anecdotal evidence from a participant in the OPAN research, 
described earlier, suggests that people in the later stages of 
dementia continue to be able to practice handcraft such as 
knitting, although their competence at following a pattern 
may decline. The rhythmic and repetitive manual activity is 
deeply embedded in implicit procedural memory. This area 
will be explored further in future research to examine how 
the rhythms and tacit knowledge from handcrafting could be 
integrated in design concepts.  

Play and Technology
Technology and smart materials now provide huge potential 
for developing new kinds of devices that are able to augment 
traditional crafting processes with technology (Minuto & Ni-
jholt, 2013). Many designers working for this demographic 
are utilising wireless technologies and mobile devices: mo-
bile phones and iPads provide assistive technologies for el-
dercare staff and residents (Blythe et al., 2010; Maiden et al., 
2013; Lindsay, 2012). One of the problems integrating tech-
nologies within a care home environment is limited staff time 
and availability (Maiden et al., 2013). Another issue for PWD 
is memory, and the obvious difficulties in remembering how 
to use a device. Projects have successfully overcome this is-
sue through intergenerational support that encourages young 
people to use a device in collaboration with the older person 
(Blythe et al., 2010). Ideally, however, devices made for PWD 
need to be intuitive, pleasurable to handle and enable both 
individual and social play without the necessity for a tech 
savvy assistant or carer.

The next stage of the research will require input from a range 
of stakeholders to capture the specific requirements and 
specifications of activities and devices to be designed. An 

inclusive participatory design method is proposed in which 
researchers, developers and users will come together in a 
series of workshop events to originate experimental digital 
devices that are intuitive, tactile, and playful. These will be 
things to touch, hold, and manipulate (fiddle with) that have 
no specific purpose other than their intrinsic ludic enjoyment 
– they will be for playful playing. Engagement of PWD with 
these new playful interfaces will be documented through 
qualitative case study methods and evaluated for their im-
pact on positive emotion and mental wellbeing. 
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iNtroduCtioN

This paper explores the role of realism in prostheses as a 
way of meeting the expectations of prosthetic users at two 
stages post-amputation, and how wearing the “right” design 
(according to the perception of the amputee observer) can 
positively affect body image and self-esteem. Specifically, we 
argue for the positive role played by non-realistic prostheses 
in enhancing psychological well-being. 

“Prosthetic” is a term that refers to devices designed to re-
place a missing part of the body. This definition applies to 
devices that replace a limb segment rather than external-
ly-applied devices which are referred to as “orthotics”. For 
example, an artificial arm, leg, or finger can be classified as 
a “prosthesis”, whereas external entities such as a dental 
brace, insoles or a pair of glasses are “orthotics”. Specifically, 
our field of research currently focuses on below-knee pros-
thetic devices. In this paper we will refer to any device re-
sembling the appearance of a human leg with the term “cos-
metic” (Figures 1a and 1b), while the terms “non-cosmetic”, 

“non-realistic” or “artificial looking” will be used identify de-
vices with an interface dissimilar to a human leg (Figures 1c 
and 1d). 

The subjects of our research are amputees [or rather people 
who have had a limb amputated (Pearsall, 1999)] who are 
prosthetics users or future users. For the specific purposes of 
this paper we refer to below-knee amputees, even though the 
sample does include a few examples of upper limb wearers.  

The limited literature on the aesthetics of prosthetic devices 
demonstrates that this field is still in its infancy. A review of 
current prosthetic design literature shows that to date ex-
tended work has been largely focused on the technical im-
provement of the devices (Cheetham, Suter, & Jäncke, 2011; 
Hahl, Taya, & Saito, 2000; Klute, Kallfelz, & Czerniecki, 2001; 
Mak, Zhang, & Boone, 2001) in spite of the research around 
aesthetics. Our search found few academic studies discuss-
ing realistic-appearance prosthetic devices- and that the lit-
erature that does exist focuses mainly on upper limb designs 
(Davies, Douglas, & Small, 1977; Ferrone, 2001). This con-
trasts with a considerable number of companies (e.g. “Pro-

aBstraCt

the needs of below-knee amputees, in terms of the aesthetics of their prostheses, receive little 
or no attention. failure to address this issue could create dissatisfaction with the body image of 
amputees. this paper seeks to explore different aspects of the psychological issues and well-
being of users by focusing on the hypothesis that the level of realism in prostheses is linked to 
multiple factors, i.e. the time elapsed since amputation and acceptance of limb loss. specifi-
cally, we highlight the positive role of using artificial-looking devices for promoting the self-con-
fidence of wearers during the second phase post-amputation, and the use of cosmetic devices 
in the first phase. the data derives from a closed ended questionnaire, email exchanges with 
users and an in-depth literature review. the paper constitutes a contribution to research on the 
“aesthetics of prosthetic devices” by taking into account the dynamics behind the psychological 
distress and well-being of prosthetic users.  

keyWords: prosthetic devices, aesthetics, well-being, body image, lower limb amputees 
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cosil”, “Touch Bionics”, “The alternative Limb project”, “Otto-
bock”) and associations (i.e. “Amputee Coalition”, “Amputee 
prosthetics”, “Westcoast brace and limbs”) that deal with the 
production and/or advertisement of high-level realistic-look-
ing limbs. Similarly, we found little literature investigating 
the aesthetics of non-realistic devices (Capestany & Esparza, 
2011; Hilhorst, 2004; Plettenburg, 2005), but wider attention 
on the part of companies (e.g. “The alternative Limb project”, 
“Bespoke innovations”) and designers (i.e. Sophie de Oliveira 
Barata, Scott Summit). 

method 

The main data-sources used to prepare this paper consist of 
responses to a questionnaire, personal e-mails from below-
knee prosthetic users and a comprehensive literature review. 

Regarding the internet survey, the study consisted of an on-
line questionnaire (that took approximately 25 minutes to 
complete). It was based on a set of closed ended questions 
structured using the Likert scale rating system. A quantitative 
method was adopted because of the necessity of collecting a 
large amount of data. There were one hundred and fourteen 
participants in the study who may be classified as follows: 

• Amputation: Amputees 24 (21.1%) and Non-amputees 90 
(78.9%)

• Gender: 40.4% Male and 59.6% Female

Amputee participants were sub-classified into: lower limb 
amputees 22 (92%) and upper limb amputees 2 (8%).

The International Personality Item Pool (IPIP) template was 
chosen for testing personality aspects (L. R. Goldberg et al., 
2006). This system provides a list of questions for investi-
gating the personality traits of participants. Each question 
offered participants the opportunity to rate the statement, 
choosing one of the five points on the Likert scale between 
“very inaccurate” and “very accurate”. The scoring had to be 

evaluated as “positive” or “negative” according to the state-
ment proposed. The issues investigated were: level of physi-
cal activity, extroversion and assertiveness, sociability, calm-
ness, courage, kindness, and generosity. Each of these traits 
was tested by posing an average of 10 questions.       

Regarding the e-mail based data collection, the information 
was gained through informal conversations engaged in with 
prosthetic users between 2012 and 2013. 

psyChologiCal aspeCts of prosthetiC 
users   

The amputation of a limb can generate unpleasant psycho-
logical consequences  (R. T. Goldberg, 1984; Horgan & Ma-
cLachlan, 2004; Price & Fisher, 2007; Rybarczyk, Nyenhuis, 
Nicholas, Cash, & Kaiser, 1995; Shukla, Sahu, Tripathi, & Gup-
ta, 1982; Whyte & Niven, 2001) in addition to profound effects 
on body image (Maguire & Parkes, 1998). Specifically, the lit-
erature shows how dealing with the new bodily dissatisfac-
tion can generate symptoms such as stress and depression 
(Breakey, 1997; Cansever, Uzun, Yildiz, Ates, & Atesalp, 2003; 
Williamson, Schulz, Bridges, & Behan, 1994), difficulty in ac-
cepting an amputation (Sjödahl, Gard, & Jarnlo, 2004) and 
problems establishing romantic and sexual relationships (C. 
Murray, 2009). In some cases it has been shown that an am-
putee experiences extreme denial. English (1989) records the 
example of a woman amputee who “had even left instructions 
in her will that she should be buried in her artificial leg so that 
even beyond the grave her secret would be preserved”. 

Breakey (1997) argues that, despite the existence of psycho-
logical issues influencing psychological well-being and life 
satisfacion in amputees, the rehabilitation process pays little 
attention to these problems in patients. Additionally, Asano 
et al. (2008) state that, according to their scale, lower limb 
amputees record lower quality of life scores than upper limb 
amputees. 

Figure 1: cosmetic devices with high (a) and medium (b) level of human resemblance (sources: (a) The Alternative Limb Project, photographer: 
Rosemary Williams - www.thealternativelimbproject.com - (b) photo from personal archive), and “non-cosmetic” or “artificial looking” devices 
(c and d) (sources (c) The Alternative Limb Project, photographer: Rosemary Williams - www.thealternativelimbproject.com - (d) “Ecko Unltd. 
Prosthetic Leg”of Jordan Diatlo -http://www.jordandiatlo.com ) 

(a)   (b)  (c)   (d) 
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The literature shows that the physical trauma of amputation 
can have negative psychological repercussions in amputees, 
and we argue that it is important to account for this if the 
prosthetic users are to be better understood.

Surprisingly, in addition to these examples illustrating the 
negative issues associated with amputation, it has also been 
shown that positive post-amputation experiences exist. Many 
experts in the field, including medical staff, tend to conceive 
of amputation as a “mutilating” procedure, while other re-
searchers see the issue in a positive light, as a process of re-
construction (Bowker, 1981; Bradway, Malone, Racy, Leal, & 
Poole, 1984). Stress is one of the main consequences of limb 
amputation. However it has been argued that when this as-
pect is overcome, it can have a positive outcome as the self-
esteem of the amputee can be “strengthened and grown” 
[(Ickovics & Park, 1998), in (Oaksford, Frude, & Cuddihy, 
2005a)]. Similarly, Bonanno (2004) describes the experience 
of coping with adversity (i.e. amputation) as an opportunity 
to thrive and change. In accordance with this belief, Gallagh-
er and Maclachlan (2001) report an interview with an ampu-
tee who states she’s feeling “great” because she managed to 
“get on with her life” by dealing successfully with the trauma 
and now feels like “a better person”. 

Tedeschi et al. (1996) state that the experience of thriving af-
ter a traumatic experience is named “posttraumatic growth” 
and that this process is obtained by a change in how people 
view themselves (Tedeschi & Calhoun, [1996, 2004]), cited in 
Phelps et al. (2008), when others highlight the importance 
of “meaning-making” for successfully overcoming the post-
traumatic experience (Taylor, 1983). Phelps et al. (2008) ar-
gue that the core process of thriving positively with amputa-
tion consists in engaging a set of cognitive coping strategies 
such as revising life goals and priorities if the traumatic expe-
rience is to be overcome. An amputee mentioned in Gallagher 
and Maclachlan (2001) stated that the acceptance of ampu-
tation is an important issue in  the process of getting over 
the experience [the psychological dissatisfaction]: “it is like 
when somebody you know dies, it takes a while to get over it, 
but gradually you do”.  

In accordance with the literature, our questionnaire shows 
that amputees (compared with non-amputee participants) 
recorded a significantly higher “positive level of traits” show-
ing a “positive attitude towards life” such as: physical activ-
ity, extroversion (or assertiveness), sociability, bravery (or 
courage), and generosity. Our understanding of the psycho-
logical process post-amputation is that amputees, after fac-
ing the natural process of negative psychological reactions, 
can respond to psychological distress and reach a positive 
life-facing attitude, even gaining higher levels than non-am-
putees. We claim that both negative and positive psychologi-
cal feelings in amputees are part of their normal process of 
“growth” and that these can be directly related to prosthetic 
design choices. Consequently, gaining a clear comprehension 
of these dynamics is essential if the role of the aesthetics of 
devices for wearers is to be understood. This belief will be 
explored further in the following sections. 

The grieving process post-amputation
In “psychological adaption to amputation”, Bradway et al. 
(1984) argue for the existence of one pre-amputation stage 
(which may not occur in certain cases) and three post-am-
putation stages, which is universally experienced. The stages 
are a) grief b) realization that the limb is no longer present c) 
denial and d) return home. The authors state that denial is 
the stage where people tend to show negative psychological 
symptoms (depression, insecurity, worry, etc.) (Friedmann, 
1978; Parkes, 1975), and that the phase of returning home can 
generate either a successful adaption to disability or, sadly, a 
“fall” back to the previous stage. 

The prosthetic web site “Hanger” describes amputation as a 
life-changing experience that may be emotionally devastat-
ing. “Everyone deals with these feelings in different ways. Al-
low yourself to grieve and to feel your loss. […]. Ultimately, 
you will reach a stage of acceptance. How long this may take 
varies from person to person but one thing is certain: when 
you are able to accept your new body image you'll be able to 
lead a happier life.”

“The Five Stages of the Grieving Process” have been identi-
fied as a set of psychological stages that people go through 
when experiencing amputation: denial, anger, bargaining, 
depression, acceptance and hope (Kubler-Ross, 2009). This 
process is discussed by the amputee researcher Saul Morris 
(in “Amputee Coalition”) and is described as “essential” be-
cause anyone who has ever experienced an amputation goes 
through the same cycle, though the duration of each stage 
varies according to the individual (“some people will do it in 
a short time, while others will take several months”). 

Rybarczyk et al. (1995), show that depression in amputees 
can be classified both in the long term (17 years after ampu-
tation) and in the short term (4 years after amputation). This 
finding suggests that the grieving process may not necessar-
ily end with “acceptance and hope” and therefore the stag-
es may not hold true for everyone, or that “acceptance and 
hope” may take even longer than 17 years after amputation.  

The role of prosthetic devices in the psychological 
well-being of prosthetic users 
“No-one comes out unscathed by an amputation and a pros-
thesis may act as a security, a guarantee or a mechanism for 
requiring the integrity of one's physical appearance, which 
validates one's psychological integrity.”  (Pillet & Didierjean-
Pillet, 2001)

For some time now researchers have been interested in the 
enhancement of self-body image and psychological well-
being of amputees. Singh, Hunter and Philip (2007) empa-
size the benefits of learning new skills and improving the 
mobility of the amputee in order to overcome unpleasant 
psychological feelings. Similarly, Dunn (1996) focuses on: 1) 
finding positive meaning in being an amputee, 2) adopting an 
optimistic attitude and 3) perceiving control over disability. 
In the context of dealing with phantom limb pain (an issue 
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that negatively affects the physical and psychological well-
being of amputees), it has been argued that factors such as, 
for example, the individual patient’s medical history, phan-
tom sensations, daily activities, social support received and 
the influence of an amputation has to be taken into account 
when analyzing improvements in an amputee’s well-being 
(Bosmans et al., 2007). 

A functional prosthesis may undoubtedly be considered an 
important contribution to achieving well-being. For example, 
it has been argued that the use of a prosthesis helps the user 
to regain mobility (Pohjolainen, Alaranta, & Kärkäinen, 1990) 
and to return to performing social activities (C. D. Murray, 
2005). However, by going beyond the functional role of the 
prosthesis, the literature shows how the aesthetics of the de-
vice influence the psychological concerns of amputees. It has 
been argued that if users are to accept a prosthesis it must 
be comfortable, functional and have a pleasant appearance 
(Millstein, Heger, & Hunter, 1986). Similarly, Bhuvaneswar et 
al. (2007) report that “cosmetic appearance appears to play 
as great a role in psychological sequel of amputation as does 
the return of physical function”. Similarly, Murray (2005) re-
ports the case of a prosthetic user who refuses to wear his 
prosthesis on a daily basis, providing as an explanation the 
judgment that the device is “clumsy and unattractive” rather 
than a specific complaint regarding functionality. Similarly, 
Nguyen (2013), and Rybarczyk and Behel (2008) address the 
fact that adjustment difficulties in amputees should be recon-
nected to the aesthetics of the limb by highlighting the im-
portance of this kind of aesthetic dissatisfaction  for females. 

From a design perspective, Cairns, Murray et al. (2013) argue 
that the appearance of the prosthesis affects acceptance of 
the device and that there is a link between the perception of 
its negative aesthetics and a negative self-body image. In the 
context of lower limb cosmetic devices, the argument goes 
that the improvement of the aesthetics of the prosthesis can 
consequently help to improve the self-body image and psy-
chological wellbeing of the wearer. Accordingly, it is our belief 
that the aesthetics of prosthetics can influence the psycho-
logical well-being of lower-limb amputees and we argue that 
this principle should be accounted for in prosthetic design. 

Considering the role of hand prostheses, Pillet and Didier-
jean-Pillet (2001) argue that the device can be the “answer” 
to overcoming the issues encountered when taking part in 
social activities. The authors also highlight the fact that all 
amputees have special personal requirement and that “now-
adays, function is not sought at any cost, especially not at 
the cost of sacrificing the appearance of the hand”. Regard-
ing the use of digital cosmetic prostheses (i.e. devices with 
a high level of limb-like realism – Figure 1a), Carrol and Fyfe 
(2004) state that in contrast to PVC prostheses (devices with 
a lower level of limb-like realism – Figure 1b), they can reduce 
the level of anxiety and depression in the wearer. Their con-
clusion is that the “improvement” of the realistic appearance 
of devices can enhance the well-being of users. We find our-
selves discordant with the positive effect of the level of real-
ism in prostheses, but we agree with these authors concern-

ing the importance of pleasant aesthetics in helping resolve 
psychological distress in amputees. 

The limitation that we found in the works cited up till now 
is that they take into account only the aesthetic role of cos-
metic prostheses. Few academic papers have focused on the 
non-cosmetic aesthetics of prosthetic design when it comes 
to improving the experiences of the wearers, suggesting that 
this research gap is relatively new and unexplored. An exam-
ple of literature which does briefly touch upon the subject is 
provided by authors such as Capestany and Esparza (2011) 
who describe a case study of an amputee who required a per-
sonalized golf-prosthesis. In a similar manner, Plettenburg 
(2005) designed a prosthetic prehensor (a design similar to a 
wrench) for children, by using a combination of solid design 
and an appealing colorful style. Similarly, Hilhorst (2004) 
described his non-conformist-styled design applied to pros-
theses for children, personalizing them for each individual’s 
unique “identity”. These three examples are significant in 
terms of exploring the role of non-cosmetic-looking devices 
intended to enhance the well-being of individuals. Our re-
search differs in that it examines both cosmetic and non-cos-
metic designs and that it focuses on lower limb devices rather 
than upper limbs.

Regarding upper limb amputees, Pillet (2001) proposes the 
question “can a patient who abandons his/her prostheses be 
considered healed?”. According to our point of view, in up-
per limb prosthetic users this stage of acceptance of the new 
body could be verified if the amputee chooses to use a non-
cosmetic device or to abandon the use of prosthetics alto-
gether. As a matter of fact, the difference between upper and 
lower limb amputees is that the use of a prosthetic leg may be 
required if mobility is to be regained, or the individual is to be 
able to take part in social activities; in these cases arm/hand  
prostheses mainly represent an aesthetic “security” (Pillet, 
1984). However, considering that this paper focuses on lower 
limb prosthtic users, we will not go into this issue in greater 
depth here.

leVels of realism iN prostheses 
refleCtiNg the aCCeptaNCe of amputatioN          

Our opinion is that the achievement of well-being for ampu-
tees is not a simple goal but is linked to internal dynamics 
and external events correlated to the trauma of the amputa-
tion. Additionally, all individuals have a personal story and 
the track for achieving well-being may vary from case to 
case. However, it is our belief that a set of general dynamics 
may potentially be present in all subjects. In addition to the 
important role of issues such as the rehabilitation process, 
medical treatment, social support, etc., the role played by 
the aesthetics of prosthetics can make a valid contribution 
that enhances well-being in amputees by improving their 
self-body image.  

In this section we introduce our hypothesis regarding the role of 
realism in the aesthetics of prostheses in enhancing acceptance 
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during the post-amputation stages, with an additional focus on 
other factors involved (i.e. time and coping strategies).   

First, we propose a simplistic division of the post-amputation 
period into two stages: the first characterized by strong un-
pleasant psychological feelings (“Phase one”) correlated with 
the fact that the limb loss is not accepted yet, and the second 
stage during which a positive attitude towards life emerges 
as a consequence of a greater acceptance of amputation 
(“Phase two”). Second, we aim to correlate an overview of 
the aesthetic needs of prosthetic users in order to determine 
a desirable level of realism in the prostheses (Figure 2). 

We understand the psychological process during the post-
amputation period to be far more complex and that it may 
normally include more than two phases. However, in order 
to meet the specific requirements of this research, we de-
cided to simplify the post-amputation stage and to focus only 
on the factors of non-acceptance [i.e. grouping the first four 
phases of the “grieving process”: denial, anger, bargaining, 
and depression (Kubler-Ross, 2009)] and acceptance [i.e. 
the last phase of the “grieving process”: acceptance and 
hope (Kubler-Ross, 2009)].  

The main factors affecting the phases of the graph are Time, 
Level of Acceptance of Amputation, and Personal Character-
istics (gender, age, self-consciousness). The first and second 
factors (Time and Level of Acceptance) will be described 
first, after which we will deal with Personal Characteristics.

Time  
Sprangers and Schwartz (1999) suggest that the internal 
standards of amputees are re-defined over time, and  that 
psychological adaption occurs in a parallel process (Gal-
lagher & Maclachlan, 2001; Livneh, Antonak, & Gerhardt, 
1999; Pezzin, Dillingham, & MacKenzie, 2000). Additionally, 

it has been stated that coping strategies change over time 
simultaneously with the changing demands of adjustment 
(Lazarus, 2006 cited in Oaksford et al., 2005a). In a similar 
manner, Desmond & MacLachlan (2006) state that a short 
time elapsed since amputation is correlated with  high levels 
of post trauma distress and symptoms of anxiety - a belief 
shared also by Oaksford et al. (2005a), according to whom a 
long time since amputation leads to a more favorable adjust-
ment to limitation. This statement is supported by a study 
suggesting that depression is marked immediately after am-
putation and gradually resolves over time (Frank et al., 1984). 
Phelps et al. (2008) argue that, when high levels of depres-
sive disorders are found in the first two years after amputa-
tion (25-35%), they subsequently tend to show a significant 
decline (mean: 8%).  

The passage of time post-amputation causes the user to face 
negative and positive factors such as: anxiety, depression, 
anger and guilt, perceived prosthetic mobility, social sup-
port, partner support, learning new skills, comorbidity, pros-
thetic problems, social activity (Asano et al., 2008; Bhojak 
& Nathawat, 1988; Buffery & Gray, 1972; Burger & Marincek, 
1997; C. Murray, 2009). 

The factors listed do not necessarily appear universally and 
the lapse of time necessary for people to re-define their 
own standard varies from case to case. It is proposed that 
the presence or absence of a given factor can influence the 
length of time necessary for a person to move from Phase 1 
to Phase 2.   

Level of Acceptance of Amputation   
The “Level of Acceptance of Amputation” is affected by the 
degree to which factors occurring during the post-amputa-
tion period are dealt with positively or negatively (see previ-

Figure 2. Graph showing the two phases experienced by prosthetic users for the desirable level of realism in the prostheses related to influencing factors 
- Phase 1: the amputated body is not accepted and the preference is for cosmetic devices, Phase 2: positive acceptance of amputation and attraction of 
non-cosmetic devices
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ous point), and, according to our point of view, is positively 
achieved when cognitive coping strategies are successfully 
applied. Examples of coping strategies are: 1) engaging an 
active and confrontational attitude rather than a passive and 
maladaptive one, 2) being optimistic instead of pessimistic 
3) being social and “externally-orientated” instead of cogni-
tive and internally-orientated (Livneh, Antonak, & Gerhardt, 
2000) 4) reversing life goals and priorities 5) accommodat-
ing traumatic experience and 6) seeking beneficial aspects 
(Phelps et al., 2008). As mentioned in the section “psycho-
logical aspects of prosthetic users”, it is also important to 
acknowledge the role of “meaning-making” (Taylor, 1983) if 
a successful post-traumatic growth is to occur after amputa-
tion (Dunn, 1996; Oaksford, Frude, & Cuddihy, 2005b). 

Senra et al. (2012) illustrate the emotional changes that occur 
in lower limb amputees prior to obtaining a new self-identity 
(Figure 3). The process described by the authors is directly 
relevant to our work as it proposes, within the process of 
self-identity change following amputation, the role of pros-
theses and the embodiment of amputation as final factors 
in obtaining a new self-identity. Additionally, their research 
shows that a set of psychological changes occurs prior to the 
identity change (i.e. changes in self-in-the present, self-biog-
raphy, self-projection in the future or self-identification with 
the impairment). Our research views these factors as a set of 
“coping strategies”.      

Two stages post-amputation 
In relation to time and to the level of acceptance of amputa-
tion, the phases of our graph are described as follows: 

Phase 1. The amputee is subject to unpleasant psycholog-
ical feelings (Horgan & MacLachlan, 2004; Price & Fisher, 
2007; Shukla et al., 1982; Whyte & Niven, 2001) and is at-
tracted to devices resembling the realistic look of a limb 
(i.e. cosmetic devices) that remind the subject of the lost 
leg. We believe that people do not accept that they have 
an amputated body - or at least have no desire to show it 
to others - as they have not (yet) fully accepted that their 
body is “altered”. In agreement with Pereira et al. (1996) 
and Carrol and Fyfe (2004), our belief is that cosmetic 
prostheses with human-leg resemblance can be consid-
ered important in the process of “restoring the person’s 
damaged body image”. We claim that at this stage attrac-
tion towards realistic-looking devices has to be conceived 
as a normal phase that needs to be navigated before a full 
acceptance of the amputated body may be gained. It is to 
be hoped that this phase will not last long.   

Phase 2. The amputee gains a better acceptance of their 
“mutilated” body, the traumatic experience does not gen-
erate increased levels of psychological reaction, and the 
self-body image is more positive. This belief is supported 
by the fact that our investigation recorded the presence 
of a percentage of amputees who were attracted to cos-
metic devices, in opposition to a smaller number who 
were attracted to non-cosmetic devices. Individuals no 
longer feel like hiding the amputation as they did before, 
and do not fear using a device with non-human charac-
teristics that clearly “shows” the limb loss. Cairns (2013) 
recorded that 49/59% of patients rating satisfaction with 
cosmetic prostheses were neutral or dissatisfied with the 
color/shape/touch and feel of the devices and stated that 

Figure 3 Model for self-identity changes related to lower limb amputation (Senra et al., 2012)
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a higher level of realism did not generate further aesthetic 
attraction. When prosthetic users overcome the normal 
process of psychological distress and regain confidence 
they will also be ready to go “beyond” the use of a realis-
tic prosthetic. By wearing a non-cosmetic device they find 
attrative they will, in return, reach higher levels of confi-
dence in their own bodies.

Our hypothesis is that the attraction towards robotic devices 
(an attraction that does not exclude a parallell favorable atti-
tude towards cosmetic devices) represents an evolution/im-
provement in the self-body vision of the amputee. We argue 
that when amputees “accept” their new body shape they are 
psychologically more confident and consequently do not see 
their disability as a visual limitation they need to “hide” using 
a realistic silicone cosmetic device. The point of view of John 
(screen-name), a male amputee, is that: 

“Although I think that there are lots of reasons you might want 
a limb that looks lifelike, so many of us acknowledge our loss 
of a limb and feel that if it is no longer there, why pretend? If 
it is obviously false, then why not make more of this possible 
advantage?” 

Additionally, we report the words of a male amputee (screen-
name: Albert)  at an advanced stage of amputation (his am-
putation having occurred many years ago): 

“I have chosen not to hide what I have irreversibly lost. I do not 
care about this issue (the loss), but it does not occur to me to 
falsify something that is not reproducible with “silicone”[…]. I 
could not tolerate the surprise of the people when, as will obvi-
ously happen, they discover the deception. No. I prefer to show 
immediately what has been lost and that it has been replaced 
by something that does not create feelings of pity but, I hope, 
aesthetic attraction.”    

Albert is not afraid of showing his disability and feels the 
desire to wear a device that represents aesthetic needs in-
volving a big step beyond the attractions of cosmesis. He is 
ready to use a prosthesis that does not merely resemble the 
old limb, or else a device designed to represent an important 
meaning for the wearer such as “strength”, “speed”, “grace-
fulness”, “playfulness”. He also hopes the device will gener-
ate aesthetic appreciation in external observers as well.  

In agreement with this statement, we report the evidence of 
John:

“I lost my leg – below the knee - when I was 16 [he is currently 
45] and until recently I have 'made do' with what was out there, 
usually something that looked like it had been taken from a shop 
mannequin. […] A couple of years back I came across a robotic-
looking leg. This style is so appealing that now I shorts in the 
gym when I’m wearing it. It looks 'cool'! It suggests I am healthy, 
active, sporty: everything my mannequin leg doesn't!” 

In “Design meets Disability” Pullin (2009) argues that pros-
theses should not merely become replacements of the human 
limb, as instead their design helps determine and commu-
nicate simply what they are. Additionally, he mentions work 
to apply artistic values to upper limb design, reporting the 
point of view of the sculptor Jacques Monestier: “I wanted 

to transmute what might be considered a disfigurement into 
something marvelous and exotic. I wanted to create a hand 
that would no longer cause shame and repulsion. I wanted 
the amputee to be proud to have it and look at it. And for the 
people around the amputee, I wanted the prosthetic hand to 
be an object of healthy curiosity, a work of art”. 

Our belief, which matches the points of view reported above, 
is that the use of a non-cosmetic device may help wearers 
to see their own bodies as something that is more than an 
“illusion” of what existed before and is now lost forever. Am-
putees have the “power” to choose a pleasant looking prod-
uct design and to show external observers that they are not 
disabled but, rather, super-abled individuals who are proud 
of their bodies.          

As we mentioned above, attraction and the use of non-cos-
metic devices does not imply that all users should deny the 
use of cosmetic devices for good. We wish only to declare 
that they should be seen as one option (e.g. for combining 
with a dress, or for a formal occasion) that can add to the 
confidence gained by wearing non-cosmetic devices on other 
occasions. The top fashion model Aimee Mullins, a double 
amputee, states: “I don’t have any issue wearing legs that 
aren’t human-like, but I want the option to have human-look-
ing legs” [“Two legs good, 24 legs better” (Vainshtein, 2012)]. 
Aimee is the perfect example of a person who has coped well 
with limb loss and reached a high level of confidence with her 
body image. We would consider her to be living in Phase 2. 

future Work 

In order to test our hypothesis on the attraction of realism 
in devices, we have initiated an interview-based experiment 
based on a revised version of the RGT technique (a method 
taken from Personal Construct Psychology). The experiment 
shows the amputee participants a set of non-cosmetic and 
cosmetic devices and records their level of attraction to-
wards the different levels of realism. The non-cosmetic de-
vices include a set of our own designs that embody a set of 
principles and elements, as well as meanings (i.e. “stability”, 
“energy”, “gracefulness”, “lightness” etc.). The aim of the 
experiment is to compare the level of attraction towards re-
alistic prosthetics among participants with different charac-
teristics such as 1) length of time since amputation 2) gender 
3) age 4) personal characteristics / background. Our hope is 
that the investigation will confirm the arguments advanced 
in this study. 

CoNClusioN 

Our belief is that prostheses that are perceived as attractive 
by prosthetic wearers can improve their body image and psy-
chological well-being. Additionally, the development of ac-
ceptance for the new body can influence the attraction felt 
towards realistic or non-realistic-looking designs. We argue 
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that prosthetic devices with non-human characteristics can 
better promote the acceptance of limb loss and provide well-
being to the user during a second, post-amputation, phase. 
Furthermore we argue that cosmetic devices can help wear-
ers to deal with the psychological adjustments associated 
with limb loss only during the first phase. The hypothesis 
has been conceived in general terms because, for instance, 
the length of time needed to arrive at Phase 2 may vary from 
person to person according to the particular history of each 
amputee, and there are likely to be many people who might 
be considered “exceptions”. 

This work aims to contribute to academic research on the 
aesthetics of prosthetic devices and to relate this concept to 
the promotion of the psychological well-being of prosthet-
ics users. We advance a different perspective regarding the 
aesthetic needs of amputees, relating this issue to their post-
amputation psychological processes. Additionally, we show 
why the aesthetics of prosthetic devices should receive more 
attention in the post-amputation rehabilitation process, in or-
der to promote improved self-body image among amputees.    
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iNtroduCtioN 

The arrival of the new technologies and industrial processes 
that characterize the present led to a change in the function-
alist paradigm in design. The culture of mass production that 
predominated at the start of the industrialization process gave 
way to flexible production techniques that sought to respond 
to the individuality of the user. In recent years functionality 
has become implicit in the act of designing, and important 
new aspects of the design process such as emotional, cultural 
and social factors have become increasingly necessary and 
important. Consequently, the user has become the focus of 
the design process and user needs and aspirations have taken 
center stage. 

In this scenario, other changes have also occurred, especially 
in the relations between individuals and artefacts. This rela-
tionship has become a topic of interest for many researchers 
in various disciplines, including design, neuroscience, psy-
chology and anthropology. Therefore, it is of utmost impor-
tance to understand, first, the individual and then groups of 
users, in order to address the needs and desires of the latter 
through the design of artefacts. 

Despite the different names that have been given to this re-
lationship in the field of design – for example, Design & Emo-

tion and Experiential Design - the object of study does not 
change: the emotional competence of products to provide 
positive user experiences. This approach does not undermine 
the principle of functionality but refers to the belief that de-
signers should always take emotion into account during the 
design process. In theory this increases the period of time 
artefacts remain in the possession of consumers, making 
it possible to reduce the numbers of products that need to 
be purchased. However, never in history have human beings 
possessed so many objects, though their symbolic value is 
less and less noticed, leading to empty and superficial rela-
tionships (Cardoso, 2012). 

This phenomenon is due, in part, to what the authors call the 
ephemerality of the product. Every day, companies release 
new versions of products, resulting in the creation of new 
needs, in a process Sudjic has described as a "serial seduc-
tion" (Sudjic, 2010). And yet, these artefacts lack durability 
and cannot resist the continued use they are put to: they are 
soon replaced by more modern versions. Thus, as a conse-
quence of the short period of contact between user and prod-
uct, little or no affective attachment develops between them. 
In contrast, the use of emotional factors in the production of 
objects leads to growing consumption, creating a significant 
volume of waste that conflicts with another yearning of the 
modern consumer: sustainability. 

aBstraCt 

this research was conducted in the field of "design & emotion" and consisted of identifying 
evidence relating to levels of attachment to significant objects among a group of young people 
from the city of Caruaru, pernambuco state, Brazil. for this purpose, artefacts from two dif-
ferent periods (childhood and the present day) were addressed.  savaş’s methodology (savaş, 
2004) was used to categorize the artefacts. key aspects to help understand the reasons for 
attachment and the user: object relationship were identified. it was found that present-day arte-
facts were of most significance, experience of use, utility function and form being the principal 
explanations of attachment relationships among the young people interviewed. 
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Designers can contribute to solving this problem by recourse 
to their knowledge of other areas related to emotions, feel-
ings, affection, culture, consumption, etc., seeking solutions 
that help to design products that are consistent with current 
realities. This is not a solution to all problems, but a step to-
wards discovering and understanding the motivations behind 
individual choices. 

The current research was conducted in 2012 in the city of Ca-
ruaru, Pernambuco State, Brazil. It focuses on understanding 
the affective bond between young people and objects that 
were significant to them in their childhoods and/or in the 
present. Respondents were students in the first semester of 
the Design course at the Universidade Federal de Pernambu-
co, Centro Acadêmico do Agreste. 

produCt affeCtiVity 

In the past, the practical function and utility of the product 
were key elements for the development of new artefacts. 
Nowadays, issues such as the meanings assigned by the 
sensations, perceptions and emotions that objects transmit 
must be included in new projects. 

The current situation points to a need to project beyond the 
utilitarian sense of a product, so that the user may assign 
special personal meanings that result from their positive ex-
periences with it. Thus, the meanings attributed to objects 
are reflected in ideas, values, past experiences, living con-
ditions and future expectations. That is, the meanings given 
to products as a result of their use arises as a consequence 
of the relationship between the human being and the object. 
An artefact that individuals experience as merely functional 
does not generate any special, emotional, bond (Schifferstein 
et al, 2004; Cardoso, 2012; Mugge, 2008). 

Thus, the affectivity of the product may be defined, accord-
ing Schifferstein, Mugge & Hekkert (2004), as the strength 
of the emotional bond that individuals experience as a re-
sult of their relationship with a particular object. Emotions 
can cause either attachment or detachment, depending 
on the affective reaction the artefact evokes. Savaş (2004, 
p. 318) defines attachment as "a positive emotional state 
of the relationship between an individual and a product, 
which indicates a strong linkage between them.” The result 
of this relationship is that people consider the product to 
be a part of themselves, and therefore have a strong desire 
to keep it. 

Michael Lacroix argues that the theme of emotion is central to 
these relationships, but the idea that there is an "awakening 
to affectivity" should be viewed with caution. The author ar-
gues that the craving for strong sensations, however ephem-
eral, is accompanied by an anesthetizing of sensitivity. “We 
feel lots of emotions, but we don't know how to feel" (Lacroix, 
2006, p.11, authors’ translation). This happens because mod-
ern humans are looking for explosive, instant, experiences of 
excitement, marked by strong sensations. This phenomenon 

is also clearly present in the field of advertising. For example, 
designers seek to make products that excite the emotions on 
the understanding that "emotion sells”. Lacroix explains that 
there are two sides to this: "First, [it] shows that a return to 
emotion is taking place. (...) Second, they warn us, even be-
cause of their role in the consumer society, the danger of mis-
use of emotion" (Lacroix, 2006, p.18, authors’ translation). 
This argument constitutes an effective questioning of emo-
tions, whose consequences may be different from what was 
originally intended. 

Therefore, the building of a strong and positive affective bond 
between users and products is considered to be a design 
strategy that might help delay the rapid disposal of a product 
or its replacement with new versions. This is because indi-
viduals tend to keep those products that adequately meet all 
their needs and which - whether for utilitarian or emotional 
reasons - promote special meanings for them (Schifferstein 
et al, 2004; Mugge, 2008; Savaş, 2004). 

Savaş (2004, p.318) defines detachment as a “a negative 
emotional state of the relationship between an individual and 
a product which indicates the lack of linkage between them", 
arguing that even if the product works as expected this does 
not necessarily create a special emotional bond with the user, 
making  its disposal or replacement easier (Mugge, 2008). 

Modern humans live, then, in a state of constant emotional 
stimulus and permanent agitation but are, at the same time, 
unable to experience authentic feelings. Lacroix (2006, p. 
161) affirms that "the cult of emotion can be the best or the 
worst of things and, often, what we see today is the spec-
tacle of the worst". He concludes that a solution would be to 
replace the shock-emotions (rapid and short-lived) with con-
templation-emotions (linked to memory - durable and more 
likely to be converted into a sense). This process would imply 
a need for quality of subject and object (Lacroix, 2006). 

It is understandable that individuals may feel attached to 
people, objects, brands, etc. For products, this attachment 
occurs at different levels of abstraction, varying according 
to their nature (Mugge, 2008). Mugge further argues that at-
tachment varies between Specific Products - where the user 
has an emotional bond with a particular object that does not 
dissolve if the original object is replaced by an identical one, 
because of the uniqueness of the context in which the original 
was purchased or used. A similar phenomenon occurs with 
so-called General Products, referring to a type of product 
where others of the same genre, which need not necessarily 
be physically identical, can be easily replaced. 

These issues have a direct influence on the relationship be-
tween the product and the individual, and especially the re-
sponsibility of the design professional to respond to them. 
For this, Lacroix (2006, p. 162) suggests, "(...) we must en-
sure the quality of the objects to which we give our attention. 
These objects should be elevated, noble, worthy of admira-
tion, without which the contemplative attention we assign 
them is in unstable equilibrium." 
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Design and Emotion 
In Brazil and in the rest of the world many researchers have 
argued that the study of emotions and emotional relation-
ships, reactions and responses that characterize the connec-
tion between user and product are fundamental to the design 
process. Thus, Hekkert & McDonagh (2003) argue that emo-
tional responses should be considered at the point when the 
design goals are set, and not just as a side effect of the main 
function of the product. The authors add that these emotion-
al reactions are not only derived from the relationship of the 
user with the product, but the context in which it occurs. This 
interaction is of great importance to the final experience. 

In general, the objective of the Design & Emotion approach is 
to analyze emotional responses to products and to develop 
tools and methods that aid in the creation of relationships 
between products and users (Overbeekee & Hekkert, 1999; 
Kurtgözü, 2003). Apparently, though, there is no consensus 
concerning the nomenclature employed. Most authors use 
terms such as Design & Emotion, though variations exist, 
such as Emotional Design (Norman, 2004); Pleasure-based 
Design (Jordan, 2002) and Experience Design (Jääskö et al. 
2003). In Brazil, names like Design Experiencial (Buccini, 
2006), Design & Emoção (Damázio, 2006) Design Emocional 
(Iida & Muhlenberg, 2006) have been used. 

This paper adopts the term "Design & Emotion", which has 
been proposed as a field of research in design by the Design & 
Emotion Society and was presented at the First International 
Conference on Design & Emotion. 

It is well known that there is a proliferation of objects in ev-
eryday life that may be considered to form links between 
people, and act as mediators of actions in life, evoking all 
sorts of emotions and feelings (Damázio et al., 2008). Ac-
cording to Norman (2004), objects have personal compo-
nents, which neither designers nor manufacturers can pro-
vide, but that exist because of their powers of motivation and 
meaning. Thus, the meanings of the symbolic function of a 
product are assigned by users according to an intangible pro-
cess of personal interpretation (Desmet et al. 2001). There-
fore, emotionally relevant objects may be present in memory, 
as a result of the recovery of the details of the relationship 
between the user and the product. 

The artefacts of memory have been studied by many re-
searchers, including Vera Damázio (2006) and Cristiane 
Menezes (2007). These authors propose that such artefacts 
may be considered successful, in as much as they produce a 
positive relationship between the user and the product, lead-
ing to a lasting relationship. The importance of studies that 
are designed better to understand human emotions and their 
capabilities and limitations is, then, clear. In the field of de-
sign things could not be otherwise, since products are in con-
stant interaction with their human users, and research of this 
kind will result in more sophisticated products, contributing 
to a more sustainable future. 

proCedure 

The paper is based on work submitted as a supplementary 
requirement for the degree of Bachelor of Design at the Uni-
versidade Federal de Pernambuco, Centro Acadêmico do 
Agreste. Its aim is to collect and analyze data in order to im-
prove understanding of the affective bond between people 
and objects that were significant for them either in childhood 
and/or in the present day. 

Because the research is preliminary and exploratory, and 
not a representative study – though it is based on a signifi-
cant amount of data - it was necessary to choose a sample 
to which the instruments of data collection could be applied 
using semi-structured interviews. 

The study was carried out in Caruaru, in the arid zone of Per-
nambuco, Brazil. The sample was chosen to respond to a se-
ries of research questions. Which aspects of objects generate 
good or bad feelings about them? Are changes in technology 
and communications key to this emotional bond? Do certain 
factors that cause good and bad emotions remain indepen-
dent of technological progress? Are these factors, or some 
aspects of them, un-bounded by time? 

In the light of these questions it was decided to focus the re-
search on first semester students of the Design course at the 
Universidade Federal de Pernambuco. The sample was made 
up of randomly selected students enrolled in the first year; 
and the interviews were conducted during the first weeks of 
term, thus preventing the answers being influenced by the re-
spondents having received some academic orientation. The 
final sample was made up of seven young women and two 
young men, totaling nine respondents, whose ages ranged 
between 17 and 23. 

A second stage of data collection occurred with the applica-
tion of a semi-structured interview, which explored the issues 
further. All interviews were duly recorded using a digital cam-
era. The interview was divided into two phases: 

• Memories of objects that had a special place in the af-
fective memory of respondents when they were children, 
particularly those they liked. The same information was 
gathered for objects respondents currently possessed; 

• An introspective exercise to recall sensations, affective 
memories and aesthetic perceptions about the objects 
mentioned, in order to gather details of the sensations 
that provoked respondent views of the objects and made 
them special. 

After the data had been collected, it had to be classified and 
analyzed. This was done using the methodology proposed by 
Savaş (2004), for the characterization of data.

According to Savaş it is possible to identify both the Nature of 
the attributes of objects that are related to attachment and 
detachment and the Reasons they function as they do. How-
ever, due to the extensive amount of data obtained during the 
research, in this paper, it is only possible to present a snip-
pet of information provided in the interviews, explaining why 
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consumers felt attachment. These reasons are divided into 6 
groups of attachment: the Past, Experience, Utilitarian Func-
tion, Personal Identity, Social Identity and Form. 

aNalysis 

The nine respondents cited 53 products as having produced 
an attachment relationship in childhood, alongside 44 pres-
ent-day products that provoke attachment today.  

The Past 
With this group it is understood that the relationship involves 
existing lived experiences and memories. The group subdi-
vided into three sub-groups described below. 56.6% of child-
hood items mentioned had something to do with the past, 
while for present-day objects the percentage was 46.6%. 
These results indicate that for childhood objects the past 
plays a more important role than for present-day objects, 
since these items are generally obtained as gifts and refer to 
a person or place. 

The sub-groups for this group are as follows: 

Family Heirloom: corresponding to gifts from family mem-
bers. 32.1% of childhood objects were reported as family gifts, 
while for present-day objects the percentage was 22.2%. This 
phenomenon presents itself spontaneously. It was observed 
that respondents tended to explain who they had obtained 
their special product from, for example:  

"It was my uncle who gave it to me, and he died not long after." 
(Interviewee 5: about a cloth ball) 

Memory: related to those objects that resemble a particular 
person or time. According to the data obtained, this is the 
biggest reason for items the group, accounting for 41.4% 
of childhood items, while the total for present-day objects 
was 42.2%. It was noticed that many of the products have a 
strong attachment relationship associated with memory, as 
in the following response:  

- "I liked it because my aunt gave it to me the first time I went 
to her house." (Interviewee 6: about a Patamon doll) 

Habitual Ownership: corresponding to those products which 
respondents have owned or used for a long period of time. 
The sub-group applied to 15.1% of childhood objects and 
26.6% of present-day ones. This can be explained because 
most respondents had developed a long-term relationship 
with objects during childhood despite the fact their contact 
with the object had been fleeting, as explained in the follow-
ing testimony: 

"I got this this shirt when I was tiny: I think my mom gave it to 
me when I was a baby." (Interviewee 5: about a white shirt) 

Experience 
Experience consists in the relationship between respondents 
and the object, i.e., the experience they have when using the 

product. Experience may be divided into three sub-groups, 
described below. 73.6% of childhood artefacts were classi-
fied as belonging to this group, compared to 68.9% of pres-
ent-day objects. In both cases, this was the attribute that 
most stood out, leading to the conclusion that the sensations 
arising from this relationship are fundamental for the attach-
ment to objects. 

The sub-groups for this group are as follows: 

Enjoyment: corresponding to objects that provide pleasure 
in their use. This was the most important reason, which in 
childhood objects was obtained by 49% of reported items, 
a figure that reached 48.9% for present-day objects. When 
an individual purchases an object they expect it to fulfill its 
practical function and to provide pleasure in its use. Enjoy-
ment is thus central to the affective relationship, as may be 
seen from the following testimony: 

- "It is interesting that today I feel naked without a cell phone, I 
feel kind of lost, you know? It is as though my phone were part of 
me. I have everything I need on it: internet, cell phone, camera, 
music, games, calendar, etc. "(Interviewee 9: on their phone). 

Frequent Actions:  objects used frequently in daily activities. 
The respondents reported that 13.2% of childhood items be-
longed to this sub-group, compared to 42.2% for present-day 
objects. This large difference is explained by the fact that the 
need for objects evolves as the individual gets older, as may 
be seen form the following testimony

- "I mean, everywhere I went, at school, at home, I always took 
it with me. Like, it was a toy that, if I'm going out, I'll take it" 
(Interviewee 5: about a cloth ball). 

Desirable Feelings: consists of the feelings evoked by the 
experience of using objects. Respondents tended to explain 
the feelings that the products generated in various ways. The 
incidence for childhood items was 45.3% compared to 40% 
for present-day objects. This is illustrated by the following 
response: 

- "They give me a sense of security: when I use them I feel more 
capable and less blind." (Interviewee 9: about their glasses) 

Utilitarian Function
This group reflects the basic utility of the product and its per-
formance. As with the previous attributes, the group is also 
divided into three sub-groups, described below. It was ob-
served that for childhood objects, only 5.66% of the items 
were so classified compared to 48.9% of present-day prod-
ucts. These contrasting figures show that Utilitarian Function 
plays a key role in attachment to current objects, since use 
becomes more important, and even essential, over time. 

The sub-groups for this group are as follows: 

Utility is associated with the needs of users. This attribute 
was present for 5.66% of childhood objects and 46.6% of 
present-day ones, demonstrating that in childhood the utility 
of the product is probably not a reason for attachment. This is 
illustrated by the following testimony on a present-day item:  
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"I like it because it is really necessary. I live on the run. My 
watch helps me with the notion of time... it also brings me 
security" (Interviewee 2: about his watch). 

Performance concerns the ability of artefacts to fulfill their 
basic function correctly. The respondents did not associate 
any object from childhood with this attribute compared to 
26.6% of present-day products. This data is related to the 
fact that as they get older young people begin to purchase 
products that are useful to them and that performance and 
quality of these products is key to attachment:

"My cell is normal, not big and not small. Its touch screen is 
quite simple. But it has a wonderful camera!" (Interviewee 2: 
about their phone) 

Tools of Trade are those artefacts that are used for work or to 
make money. Again, no childhood object was included in this 
sub-group, against 4.44% for present-day objects. However, 
as in childhood, present-day objects had little significance, 
probably because they are still young, or there is no present 
need. The reason for this is that few children work or engage 
in activities that have assumed importance in their daily lives:  

"Initially it was out of necessity, then I started to like it be-
cause, with it, I can do everything associated with photos and 
it is useful beyond all the projects that I create using it - be-
yond the limits of the imagination, beyond the interactivity 
produced through internet." (Interviewee 3: about a computer) 

Personal identity 
Personal Identity involves the individual satisfaction provided 
by a product, to the point that it reflects the identity and life-
style of an individual. The sub-groups are described below. It 
was found that for respondents, 52.8% of childhood objects 
were classified in this group against 40% of present-day items. 

The sub-groups for this group are as follows: 

Reflection of Self refers to those products that reflect the 
user's identity and suit their lifestyles. This property corre-
sponds to 37.7% of childhood items, and only 15.5% of pres-
ent-day objects. This result shows that during childhood the 
respondents’ need for self-reflection, or to belong to a group 
is more significant than that at present. It is believed this re-
lates to the process of self-discovery: 

- “I like the Barbie because it was a character that marked my 
childhood and still marks me today. When I was a kid wanted 
to look like her... I grew up, dyed my hair blonde, I've always 
liked pink. The Barbie was kind of a DIVA to me (...) I think that 
because of my introduction to Barbie you can understand why 
I love this bag right?” (Interviewee 2: on a Barbie purse) 

Symbolization of Values involves objects that become per-
sonal symbols and to the personification of artefacts. 26.4% 
of artefactchildhood artefacts fell into this sub-group, and 
22.6% of present-day objects. This relationship is described 
in the following testimony:  

- "It was my favorite precisely because the other Barbies are 
usually all similar. It's all pink dress and stuff but this one was 

different: she was rural and not that fashionable Barbie. Her 
hair was dark. My Barbies were all blondes, and I liked her be-
cause she was different". (Interviewee 3: about Barbie Cowboy). 

Self-made: those products that have been constructed by 
the individual. Only 1.9% of childhood objects fell under this 
sub-group and no present-day items. Thus, for this group of 
respondents this sub-group had little relevance for attach-
ment. One respondent described the attachment to their 
handmade customized object as follows:

- "They were just the color of clay and I had the habit of paint-
ing them. I used to paint them in my own way. I liked to be able 
to buy them undecorated and then paint them” (Interviewee 3: 
about small clay pots). 

The sub-group Interests and Goals included artefacts that 
helped respondents pursue their personal interests or 
achieve some goal. No childhood items were included in this 
sub-group, against 4.44% of present-day objects. This shows 
that for this generation, such artefacts are not significant for 
attachment.  

- “I like the camera because, through photography, I can de-
scribe and mark important moments for me and others. It is 
more a more loving relationship than professional, but all this 
love for photography is related to my adventures." (Interviewee 
3: on their camera)  

Social identity 
Social Identity: this sub-group involves the adaptation of ob-
jects to reflect the individual within their social environment. 
The four sub-groups were are described below. 41.5% of 
childhood objects were included in this sub-group compared 
to 22.2% of present-day objects. 

The sub-groups for this group are as follows: 

Social Status: corresponds to product quality according to 
the social aspirations of respondents.  11.3% of childhood ob-
jects were included in the sub-group, and only of 4.44% of 
present-day items. The data indicate that during childhood 
the need to belong to or appear to be part of a particular 
group was more important in terms of attachment than is the 
case today:  

"I had three brothers and an older sister, but my older sister 
was always the “big girl”, so because I was younger I played 
with my brothers. So I loved boys’ toys which were the pinnacle 
for me, because I wanted to associate myself with them; I al-
ways wanted to be surrounded by them, which couldn’t hap-
pen if I was playing with dolls" (Interviewee 5: On a toy car) 

Image: the way a person is seen as a result of the use they 
make of an artefact. 24.5% of childhood objects were in-
cluded in this sub-group compared to 8.69% of present-day 
objects:

"When I arrived there with the most colorful marbles and ev-
eryone wanted to play with me to win them from me, but I was 
good at marbles. So I thought it was very good" (Interviewee 5: 
on marbles). 
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Union consists of those products that deliver an experience 
together with other people, such as friends or family. 20.6% 
of childhood products were classified in this sub-group, 
against only 11.1% of present-day objects. Thus, for the re-
spondents, use and user experiences were more important in 
childhood than today.  

"Actually I almost failed my third year because of them ... But I 
couldn’t help reading. They were the basis of many conversa-
tions I had with my best friend, Tassio. We competed to see 
who could read the books fastest. What made me like them 
very much was the bond of friendship they helped make.... 
These books are awesome…. I recommend reading them with 
a friend!" (Interviewee 6: About the Percy Jackson books) 

Opinion of Others: artefacts that are desired and appreciat-
ed by others. 13.2% of childhood artefacts were categorized 
within this sub-group compared to 11.1% of present-day ob-
jects. Thus, in both periods the opinion of others is important 
for the relationship between individuals and objects:  

"But I had no reason not to take it off. At first I only wore it 
when I went out. Then one day my friend saw me using it and 
liked it a lot, and from then on I never took it off, well only on 
a few rare occasions" (Interviewee 7: describing a pendant on 
a cord). 

Form 

Form corresponds to the physical elements of a product. Re-
spondents tend to describe the size, colors, shapes, style, 
etc of objects. For 73.6% of childhood items respondents 
noted that the aesthetics of artefacts was essential for at-
tachment. 48.9% of present-day products were included in 
this sub-group - the second highest reason for attachment. 
Therefore, it is understood that form and aesthetics are key 
to the attachment, as may be observed in the following tes-
timony:  

“My phone. I liked its geometric shapes and its color (also 
black), I especially liked the fact it was uniform in its thick-
ness and it was completely flat. It wasn’t very good, but I loved 
‘those curves’” (Interviewee 6: on their old cell phone). 

CoNClusioNs 

When investigating the affective relations between individu-
als and products it is possible to idlatentify numerous clues 
that enable important aspects in the bond of attachment to 
be understood. This is clear from the analyses of the inter-
views and questionnaires conducted with the respondent 
group of young people from the city of Caruaru, Pernambuco 
State, Brazil. Since this is a qualitative research study, it is 
possible to identify a strong trend among designers to con-
tribute to projects focused on emotion and feeling. However, 
it is important to recognize that, as the research involved a 
small sample in a specific region, it is not possible to general-
ize the results. 

From the results obtained, it was possible to identify numer-
ous attributes relevant to understanding the affective bond 
between person and object. These features not only help 
strengthen the relationship between individuals and objects 
also have a favorable impact on environmental issues. Thus, 
to the point that users experiences an increased emotional 
bond with the objects they use they tend to keep them for 
longer. This results in a decrease in the accumulation of gar-
bage and the frequency with which artefacts are quickly dis-
carded as a result of their ephemerality. 

In consequence it was possible to identify and categorize 
Reasons why attachment occurs. Among the most important 
reasons cited by young people were: Experience, Utilitarian 
Function and Form, which were most significant for present-
day objects. The data illustrate significant differences that 
point to potentially very distinct patterns. Changes over time, 
and technological advances, may be crucial in explaining this 
change. However, some aspects that promote the affective 
bond are timeless, such as aesthetic considerations (shape, 
color, etc.), which are important factors to the relationship, 
as individuals tend to feel attracted to objects that they find 
beautiful. It was also observed that for young people who are 
no longer children the experiences of using an object are con-
sidered important for the construction of attachment 

As has been seen, there are countless possibilities for re-
search aimed at strengthening the emotional bond between 
people and objects. The focus on such studies is recent, es-
pecially in Brazil, where there is still little academic research 
carried out from this perspective. Therefore, it is both neces-
sary and important to carry out further, more detailed, stud-
ies in the field, in order to improve our understanding of the 
reasons for attachment and to contribute to the important 
task of strengthening the emotional bond between individu-
als and objects.
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iNtroduCtioN

“The growing number of persons suffering from major chronic 
illnesses face many obstacles in coping with their condition, 
not least of which is medical care that often does not meet 
their needs for effective clinical management, psychological 
support, and information” (Wagner, et al, 2001, pg. 1). Chron-
ic diseases (Non Communicable Diseases or NCDs) progress 
slowly and may last indefinitely while limiting productivity, 
independence and decreasing quality of life in the process 
(Institute of Medicine, 2012). Thus, the patients’ lives change 
irreversibly with their changing medical conditions.  

Different models of care have been designed revealing the 
need for a multidisciplinary approach to treating NCDs. These 
models are based on the general principle that the patient’s 
involvement and ability to manage the condition is indispens-
able for the overall success of the treatment’. Still, these 
models have not been planned to be adaptable to differ-
ent environmental settings (e.g. patient’s access to healthy 
foods, usual source of care, and to technology). 

WILL is a strategic design program whose purpose is to drive 
social innovation by adapting healthcare services to optimize 
resources within communities. In the case of NCDs, WILL pro-
poses a model formulated from the basis of design and stra-
tegic thinking. This model is intended to be adaptable for the 
community involved, taking into account available resources, 
access to technology, and the specific characteristics of the 
disease. 

ChroNiC disease oVerVieW

NCDs are long-lasting conditions that may be controlled 
but not cured and affect the population worldwide (Center 
for Managing Chronic Disease, n.d.). Heart disease, cancer, 
diabetes and autoimmune conditions are examples of NCDs 
that account for a substantial health burden globally (World 
Health Organization, 2005a).

Ironically, NCDs are among the most common and high-cost 
health conditions, but they are also among the most prevent-

aBstraCt

Chronic diseases are considered the epidemic of the 21st century. present healthcare systems 
are weak in coordination and communication to address chronic conditions since they were 
not designed for such purpose. Chronic diseases are difficult to manage, making daily life a 
challenge for patients. With the purpose of addressing “how strategic design can help chronic 
disease patients manage their health and wellbeing,” Will (Wellbeing initiative for learning & 
living) designed a model using strategic design, design thinking and triple Bottom line by de-
sign plus Culture (tBld+C) framework. strategic design contributes to the application of tradi-
tional design principles to create more resilient and durable solutions, design thinking adds the 
human-centered approach and tBld+C provide a combined understanding of people-planet-
profit accompanied by Culture. the intent was to design a patient-centered innovation that 
engages all stakeholders and empowers patients to manage their diseases. overall, Will aims 
to develop a strategic care management system to propel a movement in health and wellbeing 
industries towards improving patients’ quality of life. 

keyWords: Chronic Disease Management | Wellbeing and Quality of Life | Strategic Design | 
Design Thinking
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able, and a majority of them can be effectively controlled 
(Center for Managing Chronic Disease, n.d.). NCDs have great 
impact due to: unfavorable effects on quality of life, caus-
ing premature death, and causing high, underappreciated 
economic burden for individuals, families, and communities 
(World Health Organization, 2005b).  

NCDs cause recurrent disability at different levels often for 
decades or long periods. The most common measurement 
used to calculate this burden is the Disability Adjusted Life 
Years (DALYs). DALYs are a combination of years lost due 
to premature death and time spent in less than full health. 
Around 86% of DALYs correspond to people under the age of 
70 with approximately 16 million deaths per year of people in 
this age group (World Health Organization, 2005b).

Furthermore, the economic liability that NCDs represent 
is unsustainable. In the US, NCDs contribute 75% of the $2 
trillion invested in annual healthcare (Institute of Medicine, 
2012). Adding the economic implications of premature death, 
DALYs, and expenses for health care, treatment and second-
ary consequences of the illness; NCDs consequently pose a 
major concern for overall community productivity.

CurreNt situatioN

Although genetics and aging influence the predisposition of 
individuals to NCDs, environmental factors, extending from 
pollutant exposure, to lower socioeconomic circumstances 
(e.g., poor diet or lack of access to healthcare services) have 
a considerable and unavoidable impact on the incidence and 
development of NCDs (Sears & Genuis, 2012).

General treatment and research on NCDs has mostly failed 
at understanding the big picture with a systematic approach 
to these conditions, many of which can be associated with 
unhealthy diet, stress, lack of physical activity, improper 
housing, daily exposure to toxins, etc. given that such cir-
cumstances are mostly related to low socioeconomic status, 
NCDs tend to be more problematic for low-income families 
(World Health Organization, 2005a; Sears & Genuis, 2012).  
Moreover, there are clear gaps in the general treatment for 
NCDs such as patients’ understanding of the condition and 
management plan, lack of proper lifestyle and environmental 
conditions analysis, and deficiencies in multidisciplinary ap-
proaches (Harris & Zwar, 2007). 

Care for NCD patients is not well organized because world-
wide systems are not designed for these types of diseases. 
This results in overuse or underuse of services, unnecessary 
medical payments, and confusion due to opposite/conflict-
ing advice from health care providers. Globally, healthcare 
systems need to undergo reforms to reshape the service for 
chronic care. The change should include training and educa-
tion of care providers, communication protocols, support 
systems, and awareness campaigns among others (Ander-
son, 2010).

WiNdoW of opportuNity

The World Health Organization (2008) has defined preven-
tion and control of NCDs as “Tackling the world’s biggest 
killers and addressing key challenges to global development 
in the 21st century” (p. 5). Wagner, et al. (2001) rightfully 
stated, “High-quality NCD care is characterized by produc-
tive interactions between practice team and patients” (p. 
68). Facilitating communication by providing opportunities 
for feedback from the patient, enabling the improved flow of 
messages between provider and patient, and supporting pa-
tients’ self-management, is productive and effective when all 
actors are actively involved, informed, and prepared. Patients 
should be ready to take advantage of the treatment and guid-
ance they receive to be engaged in improving their health and 
wellbeing (Wagner, Austin, et al., 2001).

There is a worldwide shortage of healthcare resources, spe-
cifically primary care providers and a supporting healthcare 
team, which limits access to primary health care. A coordi-
nated and collaborative healthcare team is needed to sup-
plement provision of the ongoing services needed by patients 
with NCDs.  

The real challenge is how to combine and utilize the resources 
available and improve communication and information flow 
that can enable patients and doctors to be on the same page. 
Tools, resources and means developed around the actors 
should facilitate this process. 

The constraints in the current system present a design op-
portunity. Since people suffering from NCDs will live with 
their condition throughout their entire lives, the goal of treat-
ment and health services should focus on quality of life. By 
addressing pain management, continuous informed medi-
cal treatments, adjustment to the social and psychological 
burden, and use and accessibility of community resources, 
NCD patients will have a better quality of life and be better 
prepared to manage their conditions; enhancing productiv-
ity, independence and promoting collaborative management 
at the same time.  

What has BeeN doNe?

Different healthcare models have been designed to address 
NCD treatment. Most of them are developed with the purpose 
of empowering patients to self-manage their condition prop-
erly and leave the healthcare team as supporting actors. Sev-
eral of these care management models are described below.

The Chronic Care Model (CCM) was developed for healthcare 
organizations as a guide to improve chronic care, especially 
for low-income populations (Wagner, et al., 2001). This mod-
el considers healthcare organizations, community resources, 
self-management support, delivery system design, decision 
support and clinical information systems with the intent to 
reinforce the patients’ and their families’ role in managing 
NCDs, help the patient set goals, identify barriers and plan 
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how to overcome the barriers in order to achieve the goals 
(Wagner, et al., 2001). 

The Stepped Care Model presents a framework for profes-
sional support that is based on patients’ responses to treat-
ment (Von Korff & Tiemens, 2000), recognizing that all pa-
tients have different conditions and may require different 
levels of care. The purpose is to build a partnership with 
common goals and a care plan followed by active follow-up. 
As the patients move up each of the four levels, the collab-
orative management gets stronger, as it becomes more of a 
‘team task’ (Von Korff & Tiemens, 2000).

Flinders Model allows doctors to develop collaborative care 
plans with their clients and to assess patients’ self-manage-
ment capabilities. They use “A number of standardized tools/
forms: the Partners in Health Scale, Cue and Response Ques-
tionnaire, Problem and Goals, and Care Plan” (Victorian State 
Government, n.d., pg. 2). 

To provide a basic protocol of how clinical teams should 
properly tend to chronic disease patients, the World Health 
Organization designed a five-step model (5As) with recom-
mendations and tips to improve general treatment: Assess, 
Advise, Agree, Assist, Arrange. This model considers different 
variables that health providers should implement in order to 
establish suitable processes to treat NCD patients. For ex-
ample, the use of neutral, common language when discussing 
diseases and treatments, assessing patient’s goals, knowl-
edge and beliefs before implementing a plan of action, and 
assisting with information, tools and follow ups. 

All of these models were designed to include the patient in 
the management of their NCDs and a collaborative and co-
ordinated healthcare team. However, they do not provide 
ongoing opportunities for the patient to provide feedback 
about what is working, and what is not working, including the 
challenges they face in their built and living environments to 
adhere to their care plans. Without this vital information, the 
provider cannot make adjustments to the care plan such as 
including nurse practitioners, physical therapists, nutrition-
ists or other allied health professionals on the disease man-
agement team or provide alternative protocols to improve 
the patients’ quality of life. 

According to an initiative from the Victorian State Government 
(n.d.), “The best model is the one that meets the person’s needs 
for self-management support; this will vary between people 
and at different times for any one individual” (pg. 3). The chal-
lenge relies on succeeding in designing the right intellectual 
and behavioral toolkit to produce an impact on the health and 
wellbeing industries since the existing models have not proven 
to be efficient enough when implemented in isolation (Austra-
lian Government Department of Health, n.d.). Different factors 
in the specific context must be considered to fully tackle the 
patient’s needs. Adaptability and flexibility for a model to be 
implemented regardless the type of disease, the technological 
ability of patients, caregivers, and healthcare team, and the 
environmental settings surrounding implementation, are es-
sential for the proper delivery of chronic disease care.

methodology

Based on our literature review, we developed a model that 
addresses the gaps identified in the current models. We 
designed our model using strategic design, design thinking 
and the Triple Bottom Line by Design plus Culture (TBLD+C) 
framework. Strategic design contributes to the application 
of traditional design principles to create more resilient and 
durable solutions; design thinking adds the human-centered 
approach and TBLD+C provides a combined understanding of 
People-Planet-Profit accompanied by Culture. Our model is 
based on a strategic design system (Figure 1) intended to ad-
dress chronic disease management. The patient is at the core 
and is directly influenced by his/her context, which includes 
his/her social core, healthcare team, the community, and the 
environment. Factors such as communication, education, 
feedback, and collaboration also impact the patient’s health 
and wellbeing.

To formalize our model, we designed and conducted a sur-
vey of a broad sample of patients, providers and caregivers to 
identify the flow of information, gaps and barriers in the com-
munication processes, contributions and influence of each 
actor, and opportunities and insights that should be part of 
the model being designed. 

The questions were designed to gather information related 
to medication systems, socio-economic status, lifestyle (diet 
and exercise), appointments and follow-ups, and other gen-
eral information relevant to improving the management of 
NCDs, as well as demographic and lifestyle information.  The 
purpose was to better understand provider resources, the en-

Figure 1. Strategic Design System

Figure 2. Response Chart
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vironment in which the patients live, as well as personal fac-
tors (age, type of disease, economic status, etc.) and lifestyle 
factors (behaviors, environment, nutrition, exercise, etc.). All 
the information gathered enabled the research team to iden-
tify challenges, barriers, and breaches in the implementation 
of and adherence to care plans and opportunities to improve 
NCD management. 

The surveys were translated into three different languages: 
Spanish, Turkish, and Marathi and were administered in Co-
lombia, Turkey and India. These locations were selected for 
convenience reasons since members of the research team 
had access to healthcare facilities in the designated loca-
tion and posed an opportunity to gather valuable information 
about how NCD management is addressed within different 
cultures including socio-economic differences.

Cross-cultural results revealed the un-tackled opportunity 
posed by engaging caregivers as key participants in patients’ 
NCD management. For example in India, since many caregiv-
ers share the same household with patients, they have major 
involvement in their day-to-day activities, including those re-
lated to health and wellbeing.  

Data also showed that different resources and access to tech-
nology confirm the need to have an adaptable and inclusive 
intervention model rather than a specific tool with exclusive 
requirements that targets a population with specific charac-
teristics. 

Lastly, providers manifested a concern regarding resources 
and means available to enhance communication due to time 
and human capital constraints. Additionally, results sug-
gested that socio-economic status is related to healthcare 
literacy and it could be perceived that people with more fi-
nancial resources among the survey participants, probably 
had better education compared to others. As a result, they 
have a better understanding of how to manage their condi-
tion and have a clear idea of how to approach communica-
tion with providers asking questions and researching their 
conditions. As this was a pilot study and used convenience 
sampling, more data will need to be gathered and analyzed 
to inform our design solution.  
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aBstraCt

given that eyeglasses are specialized orthotic products, we can affirm that their designers con-
tribute to human needs. among those who wear eyeglass, children require special attention.

the study presented in this article is part of a research that aims to define guidelines for the 
design of children's eyeglasses. a human-Centered design methodology was used for this 
research, including a storytelling method to consider the relevant aspects of the product for 
potential and central users. 

this article presents the data collected using this method applied to thirty children. the stories 
were analyzed, and categories were defined in which it was possible to evaluate emotional, 
formal, medical, reflexive and functional subjects mentioned by the children. the results and 
discussion will provide specific and more subjective content that will be combined with other 
methods to be part of the final design guidelines for children's eyeglasses.

keyWords: Human-Centered Design, Eyeglasses Design, Storytelling, Product Experience, 
User Centered Design.  

iNtroduCtioN

Eyeglasses are specialized orthotic products, essential for 
many people’s daily existence. As such their designers con-
tribute to human needs.

Currently, eyeglasses are known for their formal aspect and 
their main corrective functions. However, some argue that 
the product is has become more of an accessory than a util-
ity, as stated by Bastian (2001, p.35) "Designed for production 
in large scale, the eyeglasses are objects of industrial design 
with the refinement of handcrafted pieces…which puts them 
between design and fashion."

However, beyond aspects of consumption and fashion, eye-
glasses should be primarily conceived and designed for those 
who wear them, as they are personal and fundamental aids 
to everyday life, and an extension of the body and the human 
senses. Therefore, the product should be developed consider-
ing guidelines that focus on the physical and emotional needs 
of its wearers. 

Among the wearers, children’s eyeglasses demand studies 
and extensive research, as reported by Gozlan (2007, p.52) 
"the guidance needed for eyeglasses for children is one of the 
toughest in the daily routine of the optical field, because it re-
quires technical skills and also psychological competence for 
adapting the child and guiding parents".
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Therefore, the design of children’s eyeglasses must consider, 
in addition to formal and aesthetic requirements (ergonom-
ics, anthropometry, performance and usability), perceptual,  
subjective and emotional aspects that stimulate children’s 
affections for them, making them pleasurable and attractive 
to use. 

The complete research adopts the perspective of Human-Cen-
tered Design (HCD), which concerns the way in which people 
see, interpret and live with some artifact, also considering the 
meaning as central part of its discourse (Krippendorff, 2000). 
The author also comments that the application of HCD must be 
performed in a defined group of stakeholders. For this study, 
the following stakeholders were established: children who 
wear eyeglasses; their guardians; the optical attendants; pedi-
atric ophthalmologists and factories/designers of eyeglasses.

The goal of the complete research is to define guidelines for 
the design of children's eyeglasses. To achieve this goal, differ-
ent methods will be applied for each one of the stakeholders 
mentioned before. This paper presents a part of the research 
and the results of the Storytelling method applied with one of 
the stakeholder groups: children who wear eyeglasses.

method

Storytelling is considered a narrative tool that is currently used 
in various fields of knowledge, from pedagogy to marketing, 
and it is also present in the HCD and User-Centered Design 
methodologies such as Institute of Design at Standford (2013) 
and Suri (2003). According to Parrish (2006), storytelling is 
a process that combines analysis and synthesis. The stories 
are always based on extracted facts of life, as personal experi-
ences or observations, and may even go further. Due to this 
characteristic, the author claims that storytelling is also the 
process of discovering facts about the narrator of the story. 
The stories can be seen as a form of research in which, besides 
the possible analysis, elements of the world are brought to-
gether with imagination. This characteristic makes the stories 
a source of information that can be used by designers to de-
velop their projects.

In terms of storytelling related to a product, Battarbee (2003) 
states that the stories of products can provide an under-
standing of how the product interacts with life in lasting and 
meaningful relationships, and how these relationships can 
be corroborated through design. The author emphasizes that 
storytelling can be very useful in the early stages of product 
design. According to Lin et al (2011), a story must be narrated 
(in writing or orally) by the person who experienced the event 
(orally or writing). Otherwise, if told by someone else—even 
if told truthfully and with emotion—the audience can easily 
notice that it is not a first hand account.  

For this research, the story writing method was used, whereby 
the user is the author of the stories. This was used as a way to 
gather information about the product from the group of chil-
dren through a proposed these that was generic and compre-
hensive. Thus, the following title was established: "Me and my 
eyeglasses".

The participants were children of both genders using prescrip-
tion glasses, in the 7-11 age group; therefore, belonging to the 
stage of development called concrete operations, as classified 
by Jean Piaget (1896 - 1980) (Terra, 2013). Another determin-
ing factor in this age group was the need for the children to be 
literate, to make the proposed method possible.

The study included a total of thirty participants from the 
southeast and northeast regions of Brazil, fifteen girls and fif-
teen boys.

The first procedure was an introductory document, which was 
also a step-by-step method with some important observa-
tions. The method was applied at a time when the child was 
receptive to writing; adults were in charge of providing the 
children with a lined sheet of paper and a pencil and to sim-
ply tell them the title of the story they were asked to write. 
The adults were required not to influence the children or give 
them any ideas. The children were free to write as much as 
they wanted and the activity was considered finished when 
they stopped writing.

The data was collected by a) sending an email to the children’s 
guardians, so they could apply and then return the stories; and 
b) by visiting three schools—one public and two private—
which authorized the application of the method on the stu-
dents who wear eyeglasses.

data aNalysis 

To analyze the stories, topics were defined from similar sub-
jects present in their stories. The technique used was based 
on cluster analysis proposed by Mingoti (2005, pp.155-156) in 
which the objective is to divide the elements of the sample or 
population into groups so that the elements belonging to the 
same group are similar. 

results aNd disCussioN 

The stories’ content analysis resulted in eight main topics ac-
cording to the statements found in the written stories. These 
topics were grouped into four other categories created to 
subsidy a better understanding of the topics and the practical 
application (Table 1). The difference between the information 
provided by each gender was observed in each topic since the 
eyeglasses for boys and girls have formal differences.  
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TOPICS DIRECT QUOTES CATEGORY
SOME INSIGHTS  

ABOUT EYEGLASSES DESIGN

1 Usability

“ …I wear eyeglasses, I don’t like to walking around 
with them …”

“… I adore my eyeglasses…”

Functional

Even with negative aspects, the 
majority declares that they like to 
use the product.

Discomfort caused by disease.

Perceived benefit of using.

2
Symptoms of 
not using the 
product

“… (I) remember that everyday in class I force my eyes, 
only to see what was written on blackboard…”

“… I wear eyeglasses because my eyes sting and it 
gives me a headache…”  

3
Feelings about 
wearing the 
product

“…when I wear eyeglasses everything gets renewed, 
everything become colorful…”

4
Product Char-
acteristics

“…it was black and rounded, but I did not wear  
it much…”

“…mine are batman eyeglasses...”

“… my eyeglasses are purple light and have pink  
flowers…”

“…I think my eyeglasses are pretty…”

“…my eyeglasses are ugly…”    

Formal

Girls talked more about product 
characteristics than boys.

The most talked about character-
istics by girls were: color/brand, 
overall look/shape and material, 
in this order.

The characteristics highlighted by 
boys were: overall look/brand and 
shape, in this order.

They worry about maintenance, 
loss, cleaning and damage.

5 Product Care

“… I hate it when they get dirty … it is horrible to  
clean them…”

“…they break if dropped on the floor, they get scratched, 
you have to take care of them and clean them…”

6
Medical exam 
and eye disease

“…my father took me to an appointment and the doc-
tor said –“he needs eyeglasses!”…”

“…but to wear them  you have to have an eye-test to 
know what your lens power is…” 

“…the first ophthalmologists looked, did a test with 
only one instrument and said – this girl is myopic…”

Medical

Boys talked more about the visit 
and experience of medical exams.

The same number of boys and girls 
mentioned their eye disease.

7
Third party 
opinion

“…I have never been bullied because of my glasses, but 
I know girls who suffer a lot because of it…”

“… sometimes wearing glasses can be bad, you can be 
excluded and people can call you a nerd…”

“…my mother and father also wear them (glasses), so 
sometimes I wear them…”

“… but my mother asks me to wear them (glasses)…”  

Reflexive

The influence of family and friends 
appear equally.

Few children talked about their 
appearance and their perception 
of themselves wearing glasses.

8
Appearance 
wearing eye-
glasses

“… I think I look very weird wearing eyeglasses…”

“… we look different wearing eyeglasses, I become 
more elegant and charming…”

Table 1. Table relating the topics grouped in categories, some insights gathered from those and also some direct quotes from the children stories.

Source: Authors (2014)
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Functional Category
This category deals with functionality and correction issues in 
eyeglasses. The three topics were mentioned very frequently 
in the stories, which demonstrates the strong association of 
the product with its corrective function and the participants’ 
perceptions of when the product is used or not.

The Usability topic was observed by both genders equally. In 
their stories, most children talked about whether they liked 
wearing glasses and the majority mentioned positive associa-
tions. Therefore, generally good product acceptance was ob-
served, but there is still a declared aversion by some users.

In the Symptoms of not using the product topic, we observed 
that almost half of the participants talked about the many dis-
comforts caused by refractive errors, when eyeglasses are not 
used. On the other hand, in the Feelings about wearing the 
product topic, most participants made a point of mentioning 
the benefits that the eyeglasses provide when used.

Formal Category
This category is related to the formal characteristics of the 
eyeglasses. In general, the two topics in this category did not 
appear in the texts as much as the topics relating to the func-
tional categories, but had a good representation nonetheless. 
The content of the formal category is very objective and it is 
most directly applied by designers.

Among the Product Characteristics mentioned, we can see 
that more girls than boys talked about this topic. The most 
commonly talked about characteristics by girls were related to 
the colors of the frames. Also, positive comments were made 
about the product’s overall look and mention of the brand was 
made. The shape and material of the product were less often 
mentioned by both genders. Among boys, the characteristics 
most often mentioned were the overall look (regardless of 
whether their comments were positive or negative), and the 
brand, with the same frequency and number of mentions.

The Product Care topic was not mentioned many times. How-
ever, the existing comments addressed specific and detailed 
aspects that are experienced by users. These data serve as in-
dicative for improving issues in eyeglass designs, such as ma-
terial resistance, maintenance, loss and cleaning for example.

Medical Category
The children wrote about the experience of the eye-test and 
their eye problems. This content is related and reinforces the 
functional categories of the product, since the children men-
tioned the reason or the time when they began to wear the 
product. Among the narratives, we did not find any aversion 
to the experience of going to the doctor and doing the tests.

The eye-test experience was more commonly mentioned by 
boys, and those who wrote about the visit to the ophthalmolo-
gist also wrote about their ophthalmic problems. In their sto-
ries, girls talked more about their ophthalmic problem than 
the eye-test.

Reflexive Category
The topics in this category report on how users see them-
selves and are seen when wearing the product. The stories in 
which the children are concerned about being perceived as 
good-looking, wearing eyeglasses is accompanied by nega-
tive reports about third party opinions. Therefore, in these 
cases, the Appearance topic can be interpreted as user 
self-assertion in defense to a bad review and stigma prod-
uct. Regarding family opinion, there are cases in which the 
discourse of being good-looking wearing glasses is tied to 
parents also wearing eyeglasses. In this case, the fact that 
parents are wearers serves as a stimulus or positive influ-
ence for children. In general, most children mentioned the 
opinion and influence of others on wearing the product, 
as related or not with appearance, demonstrating that for 
some of them, there is still some concern about the stigma of  
wearing glasses. 

The Third Party Opinion topic was often mentioned by both 
genders. Worrying about their friends’ opinions, the stories 
were mostly related to the stigma associated to wearing the 
product, even when there were reports of encouragement 
aimed to increase the self-esteem of the user. This implied 
that there was a negative feeling related to wearing the prod-
uct. The family was mentioned when they talked about their 
parents’ encouragement and request that they wear the prod-
uct, and when their relatives were an inspiration and a motiva-
tional force, in cases whereby they too were users.

The Appearance topic was not mentioned much, but with the 
same frequency by both genders. This demonstrates the need 
for self-evaluation, positive or negative, on what one looks 
like wearing the product. The low occurrence of the subject 
can also be interpreted as indicative of the product being per-
ceived as an accessory.

fiNal CoNsideratioNs

After discussing the categories, it is important to analyze the 
style and organization of the narratives obtained with the 
method. The storytelling method was applied with a broad 
title, enabling the children to produce any kind of story about 
the product, including fantastic and ludic narratives. However, 
in the thirty stories analyzed, from geographically distinct lo-
cations, the contents about the product discussed real issues, 
like emotions and experiences related to its use. This narrative 
structure demonstrates that eyeglasses were thought of by the 
children as a very pragmatic object, showing that the children 
think of their glasses in terms of a corrective item rather than 
an accessory.

The data (topics and categories) is important for the entire 
project because it shows the user’s subjective perception of 
the product. The Human Center Design methodology provides 
data which reflects the desires and needs of users, so story-
telling was an appropriate method to encourage children to 
write their own stories entirely without being influenced by an 
adult; thus, allowing for spontaneous topics to arise, without 
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inducing a specific subject and also bringing unusual and un-
expected themes.

Also, the subjective data gathered with this method, guided 
the research and helped to create data for another collec-
tion method with children that is more directed and objec-
tive. Therefore, the results of those two methods with different 
characteristics will be analyzed and combined to define final 
and complete information from the children about the design 
guidelines for their eyeglasses.
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triggers
usiNg desigN to ChaNge haBits

andrew shea
  ashea18@pratt.edu

iNtroduCtioN

Graphic designers work in an ephemeral media. Unlike archi-
tects and urban planners who shape public spaces, and prod-
uct and industrial designers who create useable objects, the 
passive nature of communication design makes its success 
inherently more difficult to measure. Nevertheless, graphic 
designers follow user-centered processes that can help them 
work across disciplines to find solutions to challenges of vari-
ous scales. This inspired us to challenge our students to use 
graphic design in ways that might change a personal habit. 
We hoped that by focusing on problems at a small, personal 
scale, we could better-assess the influence that communica-
tion design has on people. We were also inspired by the range 
of recent insights about the nature of how habits form and 
can be changed.

researCh

First, Wendy Woods and David Neal are two behavioral psy-
chologists who have written about the role that environments 
play in our habits. According to their research, 45 percent of 
our daily behavior is repeated. Woods says that we are "in-
tegrated" with our environment because we spend most of 

our time in just a few locations, whether that be at home, 
work, school, or in transit, where it becomes easy to form 
complex routines and a myriad of habits. We used this insight 
to encourage our students to consider the spaces where they 
spend most of their time and also referenced The Power of 
Habit: Why We Do What We Do in Life and Business,2 a book 
by journalist Charles Duhigg, in which he examined person-
al, corporate, and societal habits. Duhigg writes about how 
many problems start as individual actions that often go on to 
form habits, which are then reinforced by a myriad of seem-
ingly harmless factors. All of which make up a “habit loop.” 

aBstraCt

triggers was a 16-week classroom investigation into how to use communication design to 
change habits. students in this graduate-level class partnered with a classmate, identified habit 
loops, prototyped and tested possible solutions that could bring awareness to the problem 
(making design changes as needed), tracked the quantitative and/or qualitative changes, and 
measured how behavior changed. topics ranged from procrastination, creative confidence, eat-
ing less meat, calling your mom more often, doodling in more productive ways, and grinding 
your teeth less.

students focused on a human-centered, holistic, and empathic approach, and applied design 
thinking methodologies to their challenge. students had an adequate amount of time to un-
derstand how design can change behaviors and some outlined their methodology in the form 
of a toolkit that others might use to change their habits.

keyWords: habits, behavior change, multi-disciplinary, toolkits, strategies

Figure 1: The Habit Loop
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"Habit Loop" is Duhigg’s term and it consists of a cue, a rou-
tine, and a reward. Duhigg thoroughly explains these in his 
book and uses them to illustrate how we might manipulate 
our habits. Cues are the factors that trigger our habits: par-
ticular locations, times, emotional states, other people, or an 
action that immediately precedes the habit. Routines are the 
behaviors you want to change. Rewards satisfy the cravings 
that drive our behaviors. 

assigNmeNt

This project took place in a class, which involves students 
applying design-thinking methodologies to social issues. 
This particular class aimed to transform the behaviors of in-
dividuals and communities in desirable ways while creating 
meaningful experiences and interactions. For this particular 
project, students were charged with the task of identifying 
one habit they wanted to stop or start. 

We called the project “Triggers.” 

proCess 

We often feel challenged by the short amount of time that a 
16-week semester allows for projects to evolve. We wanted 
students to have the whole semester to work on the project 
in hopes that the extra time would produce more insights and 
better results overall. So we started the project on the very 
first class. Students had about 15 minutes to choose one habit 
that they wanted to either stop or start, then they partnered 
up with a classmate who they would work with during the 
whole term. The first couple of weeks were dedicated to de-
fining the problem. Part of this included understanding what 
we called the "ecosystem" of the habit, or all of the factors 
that might contribute to it. We led “brainwalking” exercises, 
which are more dynamic forms of brainstorming and mind-
mapping. Students jotted down the habit that they wanted 
to stop or start on a long sheet of paper and then rotated 
to each different habit and added what they know about the 
habit. We expected that a lot of students would focus on 
health or hygiene-related topics, but were happy to see a 
broad range of issues: procrastination, eating less meat, cre-
ative confidence, doodling in more productive ways, one pair 
of students focused on calling their mom more often, pro-
ductivity, and grinding teeth less, for example. On the third 
week, students came to class with an infographic poster that 
described their partner’s habit and how they planned to use 
design to help their partner. The impressive range of posters 
each identified the "habit loops" and their specific opportuni-
ties to disrupt the habits (or create new ones in some cases). 

During most of the semester, students prototyped potential 
design solutions that could bring awareness to the problem 
(making design changes as needed), tracked and measured 
the quantitative and/or qualitative changes that took place, 
assessed how well the solutions worked and, in some cas-
es, redefined their project altogether because of what they 

learned along the way. Students customized their design so-
lutions to meet the unique patterns of their partners’ lives. 
Some students used analog strategies to effectively collect 
the kind of information that can help them better understand 
the habit while tracking and measuring their partners’ change 
in behavior, while others used digital technologies like web-
sites and apps.

When we discussed the projects with just a few weeks left in 
the semester, it was clear that all students changed in some 
way because of the project. We asked them to tell the story 
of their project and found that simply building awareness 
about the habit helped them to change their behavior: by un-
derstanding the habit loop, designing objects and systems to 
address challenges, and regularly tracking the change in their 
behavior. In fact, by simply summarizing the outcomes of their 
collaborations, they discovered even more nuances about 
their habit and projects. Here are five of those twenty projects.

proJeCts

Putting a Halt on Teeth Grinding
Our first student grinds his teeth sometimes, but he would 
not consider it a habit, just something that happens if he is 
more tired than normal, or if he's trying to choke down words 
that he does not want to come out. He realized that his part-
ner grinds his teeth when he is stressed. So, our first student 
designed a facial massage technique book to help him dis-
tress, as well as a teeth-grinding logbook.

Figure 2: Measuring Behavior Change

Figure 3: Putting a Halt on Teeth Grinding



580 DESIGN & EMOTION 2014  |  SOCIAL INNOVATION  |  COLOMBIA

Stop interrupting People
Our second student has a habit that can sometimes be an-
noying; she interrupts people during conversations. She was 
completely oblivious to this, so her partner designed a fun 
and unique way to warrant her attention, by creating a mo-
bile clicker app that would allow her to log how many times 
she would do this in a day. She also created a citation packet 
that her friends could give to her whenever she would inter-
rupt them.

Remember to Call Your Mom
As children we live with and depend on our mothers to teach 
us how to navigate daily life. Soon enough, however, we grow 
up and move away; our routine interactions fade. How can 
we maintain a meaningful relationship with our long-distance 
moms? For this third project, two students created a diary log 
that helps you document your conversations with your mom, 
so that you remember why you should keep calling.

Produce Less Trash
As an action becomes routine, the habit shapes identity. By 
changing his habit, our fourth student, who developed the 
routine of producing too much trash, sought to create a new 
identity. By using social media, his desires and shopping pat-
terns were analyzed and new habits formed.

From Meat Lover to Flexitarian
Eating meat was our fifth student’s dilemma. In order to less-
en the guilt trip generated by every meal this project aimed to 
help him transition to a flexitarian regime, moving his meat-
heavy diet in a more vegetarian direction. Going meatless on 
Mondays, photographing his meals, documenting his strug-
gles and triumphs on a blog and providing recipes were all 
strategies to help him change his habit.

 

sCale

While the scale of these one-to-one projects are small, stu-
dents learned skills that they can apply to greater social chal-
lenges. The variety of these small-scaled projects also serve 
as a mirror for the range of larger, societal issues that could 
be addressed, one of which students worked on during the 
same class. This other project involved students looking at 
the social behavior of different New York City communities 
affected by Hurricane Sandy. Their challenge was to use de-
sign as a means to promote and encourage preparedness and 
resiliency efforts within these communities and the students 
applied the same design strategies from the Triggers project 
to a wider audience, while also looking for ways to track and 
measure how people were responding to the designs. While 
more complex design challenges require a larger set of con-
siderations, we learned that the strategic approach of de-

Figure 4: Stop Interrupting People Figure 5: Remember to Call Your Mom

Figure 6: Produce Less Trash Figure 7: From Meat Lover to Flexitarian
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signing to change behavior (which includes finding ways to 
track and measure a design's impact) can increase the overall 
effectiveness and impact of design challenges at any scale. 

toolkits

The results of these projects prove design’s effectiveness to 
change and improve behaviors, and they encourage us to 
continue exploring how design can be used to improve even 
the small facets of our lives. When students told the story 
of their project at the end of the semester, some wanted to 
share what they learned with a wider audience. They summa-
rized their findings and approach in toolkits that others can 
use to stop and start the same habits.
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serViCe desigN tools aNd methods  
iN a soCio-Cultural CoNtext
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aBstraCt

this full day workshop combines different aspects around local food culture and understand-
ing food as a social bond between individuals and groups. the participants will contribute with 
their food related thoughts, ideas and experiences. they will learn about local food cultures by 
sharing their food-related stories, memories, emotions, ideas and rituals with each other. in the 
workshop, service design-related design game methods and tools will be tested in a food con-
text and in a different cultural environment than originally designed for. the presumption is that 
local solutions are required to solve global problems such as food sustainability. We argue that 
understanding social identities and values are needed for the creation and appliance of new 
sustainable food concepts and services. this workshop explores social, emotional and cultural 
aspects of local food and how food related rituals, memories and tastes bring people together.

keyWords: food, culture, identity, design, social 

iNtroduCtioN

Food sufficiency and sustainability have become one of the ma-
jor environmental and ecological issues today; a global prob-
lem with no simple solutions. Local actions and understanding 
cultures and identities are needed for offering healthy and 
sustainable food options in the future. Food is a necessity with 
important social and cultural aspects. Food traditions play a 
role in our identity creation process (Gronow 1997) and eating 
can be seen as a social ritual bonding people together. Howev-
er, the social aspects of food are not always recognized. In this 
workshop, service design methods and visual communication 
tools are used to explore the complexity of the subject and to 
gain a deeper knowledge and understanding about local food 
in a social context. This workshop explores how game design 
methods based on storytelling and narratives are adapted in 
different cultural environments. The aim is to offer new food 
related experiences and to gain a deeper understanding about 
how service design and participatory methods, tools and ele-
ments work in different cultural and social contexts.

Workshop goal

The aim of the workshop is to test service design related meth-
ods and tools in a food culture context. “Identity map” and 

“Food concept/Meal design” design games will be used to in-
spire participants to share their stories, memories, emotions, 
rituals and values related to food. Participants will learn new 
aspects of local Colombian food culture(s) as well as under-
stand their own food-related behavior and emotions. They will 
gain knowledge and experience about service design and par-
ticipatory methods while interacting with other participants 
from different cultures and backgrounds. 

One goal of the workshop is to test the qualities of the chosen 
design games and tools and to evaluate how the game con-
cepts, formats and mechanics work in a new context. Using 
design games as a research method is becoming common and 
therefore it is important to test their applicability in different 
cultural and social environments. The crucial question is the 
validity of the design game concepts and how to develop or 
adjust them for different cultural contexts. The aim is to learn 
more about good game facilitation and share the knowledge 
with the participants. 

preVious studies

This workshop combines elements from design thinking, vi-
sual communication, semiotics, service design, game design, 
social psychology and self-categorization theories (Turner, 
Hogg, Oakes, Reicher, & Wetherell, 1987). Some previous  
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research related to consumer behavior in the field of brand-
ing and marketing can also be found. This workshop proposal 
is based on experiences and research done by organizers in 
the Shape-Sustainable Meal project, which focused on provid-
ing sustainable design solutions for lunch caterers in Finland. 
More info: http://gdresearch.aalto.fi/site/research/sustain-
able-meal-communication

Workshop details

Length of the workshop: Full day (6 hours)

Location: Cali

Participants: Maximum 24 and minimum 12 participants can 
be accepted

Requirements for the venue: 

•  a room large enough for 12–24 people

•  tables and chairs to work on (groups of 4–6 people)

•  electricity, power bars and cables (for laptops)

•  a projector and wall/screen to project on

•  access to the internet

•  ideally the venue would be close to some local restaurants 
or food market

All other materials (paper, posters, cards, pens, objects, stick-
ers) will be provided by the workshop organizers. Contact de-
tails: Heidi Uppa, heidi.uppa@aalto.fi

Participation
Participants should have an interest in art, design or design 
research, but no other specific professional or educational ex-
perience is required. However, we hope that participants will 
share a passion for food and culture. Participants are encour-
aged to bring visual materials (photos, pictures) to the work-
shop. The materials should be related to their eating habits, 
memories or cultural traditions. 

Workshop sChedule (teNtatiVe)

Full-day workshop with the following schedule outline:

AM: introduction and identification Tool
•  Introduction to the workshop aims, activities and the 

schedule.

•  Inspirational introduction lecture on “food, culture and 
identity”. 

•  Grouping: formation of groups of 4–6 people. 

•  Group work, part 1: sketching exercise to introduce group 
members to each other. 

•  Group work, part 2: discussions about personal eating 
habits, values and beliefs related to food. 

 Documentation by using “self identification map” tool.  

•  Group work, part 3: Idea creation session and choosing a 
subject for the group exercise by using identification maps. 
Collection of possible additional materials and visual refer-
ences for the exercise. Active exploration of the subject.

Lunch Break 
(can also be used for material collection and to explore the 
subject) 

PM: Game Session and Presentations 
•  Group work, part 4: “food concept/meal design” game 

session. 

•  Presentations by the groups of their results and insights.

•  Final discussions and feedback

after the Workshop 

The organizers will produce a summary of the workshop re-
flecting the discussions, materials and learning outcomes. The 
format, contents, distribution and the platform of the sum-
mary will be decided in the workshop.  
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suBtheme 5 experience and
interaction

Mediated and unmediated experiences between individuals or 
collectives of people interacting products and services.
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to learN is to experieNCe: hoW our daily 
iNteraCtioNs With oBJeCts, eVeNts, the 
eNViroNmeNt, aNd people CaN Be a Classroom

kok Cheow yeoh
lecturer, Wee kim Wee school of Communication and information, Nanyang technological university, singapore.
 kcyeoh@ntu.edu.sg

aBstraCt

testing a premise put forth by Nathan shedroff (2001) that there is always an experience cre-
ated by an object, an event, the environment, and people, this paper is a report for an experi-
mental course at the Wee kim Wee school of Communication and information in singapore’s 
Nanyang technological university. using experience as a form of pedagogical technique in 
bridging our experience to what could be learned and shared, 144 students are presented with 
five predetermined categories to choose from, followed by an individual assignment derived 
from their interpretations of shedroff’s six dimensions of experience. the course is an attempt 
to add novelty to problem-based learning, which engages students in contextualized and au-
thentic problems with realistic real-world expectations. By adding our common sensorial and 
cognitive experiences that we come across everyday as a catalyst for learning and discover-
ies, the students are also exposed to other learning outcomes — creativity, collaboration, team 
spirit, artistic appreciation, photography, and crafting.  

keyWords: Experience design, experience, curriculum design, experimental, visual 
communication, graphic design.

iNtroduCtioN aNd BaCkgrouNd

In an era when camera phones and images are ubiquitous, 
our society is becoming increasingly visually-saturated. The 
human experience is a process of constant change which is 
subjected to redefinitions, relocations, and realignments. 
The need to incorporate a course which takes into consid-
eration our personal experience is not a new approach. Tom 
Barone (2000) has suggested that the development of a 
heightened perception could enable us to critically evaluate 
the cacophonous messages and abundance of images we ex-
perience through the various media that constantly assault 
our senses.  Social scientist Denzin (1978) suggested that our 
social reality is known and understood as a social produc-
tion in which human beings are capable of producing our own 
definitions of situations, shaped and guided by our own be-
haviour, as well as that of others. 

According to Nathan Shedroff, Program Chair of Design MBA 
Programs at California College of the Arts in San Francisco, 
California, an effective communication occurs when form 
and content are contextually engaged in a message carried 
over time and medium in either digital, physical, or natural 
formats. To him, our experience is a personal connection 
with the moment and every aspect of living is an experience, 

whether we are the creators or simply chance participants. 
Because not all experiences are created equally and they 
must compete for our attention, a profound reaction is initi-
ated when our beliefs and expectations are confronted (She-
droff, p.6). This is partly due to the fact that our experience 
is constantly shaped by our definitions and interactions with 
objects, people, events, and ideas that carry symbolic mean-
ings which arise as a result of the interactions.

In today’s multimedia and predominantly visually-oriented 
environment, the importance of visuals as a communication 
tool has grown and expanded over the years (Goldberg, 1991). 
The importance of visual communication has grown exponen-
tially especially since the growth of the internet, which is re-
garded as a visual medium (Kim & Chung, 2012). Not just visual 
communication specialists are expected to work in multime-
dia platforms, but ordinary citizens are actively involved in 
using visuals to communicate. Such an impact, coupled with 
the rapid development of technologies leading to the con-
vergence of media, further pushes for mass communication 
schools to acknowledge and revisit the courses they offer. 
However, according to Moriatry and Barbatsis (2005), estab-
lishing an adequate curriculum has always been a challenge 
for educators due to the broad and interdisciplinary nature of 
visual communication, which ranges from visual perceptions 
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to how images are visually and cognitively processed through 
the human eyes and brain (Barry, 2005), to inquiries about 
visual culture within specific social and cultural dimensions 
(O’Donnell, 2005). 

aBout CreatiVe Visual experieNCe aNd desigN

Design pedagogy consists not only of the methods of learn-
ing and teaching but also the skills necessary to the practice 
of design. Using our experience as a platform for learning is 
the idea behind this reflective and hands-on approach to a 
visual communication course which recognizes that there is 
always an experience created by an object, an event, the en-
vironment, and people we come in contact with. These inter-
acting elements play a part in contributing to our overall ex-
perience. The ‘Creative Visual Experience and Design’ course 
was launched in January 2012 as an attempt to establish an 
adequate visual communication curriculum at the Wee Kim 
Wee School of Communication and Information, Nanyang 
Technological University in Singapore. The course is based 
mainly on the premise put forth by Nathan Shedroff by orient-
ing students in five pre-determined categories derived from 
Shedroff’s six dimensions of experience (refer to figure 1) as 
outlined in his book, Experience Design 1.1: A Manifesto for 
the design of experiences (p. 4).  

The five categories (see table 1) are derived from the six di-
mensions, and the justifications of the predetermined are 
further elaborated ‘Group Assignment’. There are two compo-
nents in the course which each student must fulfill: a group 
and an individual assignment. Depending on the final enrol-
ment, students are divided into groups of 3-5 students per 
group. Each group must ensure that the following sections 
are covered/touched upon, as their individual assignment is 
based on a written report with the following components: In-
troduction (5%), Research components (20%), Observations 
(20%), Examples (30%), and Interpretation (meaning) (25%). 

For the duration of 13 weeks, 144 students are exposed to the 
six dimensions via a 3-hour lecture each week for up to six 
weeks. Interspersed within the weeks are groups of students 
that prepare for their presentations, while more groups are 
exposed to other dimensions in preparing for their upcoming 

presentations. The class sessions are arranged with lectures 
for one week followed by student group presentations the 
following week. 

 

group assigNmeNts 

In this section, the five predetermined categories which re-
sulted in the varying topics proposed by each group are listed 
and their findings summarized. 

A Colorful Experience 
Our most dominant sense, sight, becomes the trigger for a 
colourful experience. Colors, as strategic and functional trig-
gers can create reflectivity, visibility, and contrast. Colors are 
successful in enhancing legibility to entice people, communi-
cate concepts, or to convey a feeling or emotion (Triedman & 
Cullen, 2002). Six groups of students (n=28) seek to discover 
crucial sensorial and cognitive triggers in colors. By exploring 
various topics, such as the public housing estates of Singa-
pore (Housing Development Board), cigars, popular televi-
sion characters for kids with superheroes dressed in colorful 
outfits, colors that the fashion industry adores, as well as the 
absence of color, the students highlight how colors are used 

Table 1. The five predetermined categories assigned and number of students grouped per category.

Categories No. of groups
No. of 3 students 

per group
No. of 4 students 

per group
No. of 5 students 

per group

Total

A Colorful Experience 6 1 0 5 28

A Designed World 7 4 2 1 25

Repetitive Things 6 1 1 4 27

Things Beautiful 7 0 1 6 34

Minimalistic 7 2 1 4 30

Total number of students enrolled 144

Figure 1. The six dimensions of experience as outlined by Nathan Shedorff.

 http://de2014.uniandes.edu.co  |   october, 2014. isBN 978-958-774-070-7.  pp. 587-594
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to reinforce the identity of a company or an entity in ways 
that bolster a brand’s presence. Inadvertently, this also in-
troduces aspects of marketing in which colors have become 
a commodity that can be used to market things and services 
in ways that change our perceptions. The absence of colors is 
explored where food and beverage companies in Singapore 
daringly use very minimal or neutral colors in their interiors 
and exteriors to evoke a minimalistic yet sophisticated awe 
in the minds of their customers. Appealing to our visual and 
olfactory senses, both natural and artificial colors are found 
in foods which affect the way foods are presented and per-
ceived. Below are the numbers of the groups and the selec-
tion of topics:

GROUP 1: Colorful HDB flats 

GROUP 2: Colorful Cigars 

GROUP 3: Colorful Power Rangers 

GROUP 4: The Absence of Color 

GROUP 5: Colorful Food 

GROUP 6: The Colors of Fashion 

A Designed World 
Historically, design has been part of us. Because of our inter-
actions, our social world consists not of objects that have in-
trinsic meaning, but rather of objects whose meaning arises 
from the interactions we have with them. Csikszentmihalyi 
(1991, p.216) writes that ‘creating meaning involves bringing 
order to the contents of the mind by integrating one's ac-
tions into a unified flow experience'.  Because every sensory 
element can trigger meanings in products, services, events, 
or associated experiences, Shedroff (2001) attests that be-
cause these elements that contribute to our experiences are 
knowable and reproducible, they are also designable. Cat-
egorically, there are three types of objects: physical, social, 
and symbolic (Denzin, 1978). Physical objects are those that 
may be used in leisure occasions such as balls, bats, craft 
supplies, and so forth. Social objects are people, including 
leaders, friends, mothers, and other participants in a pro-
gram. Symbolic objects are ideas, philosophies, or doctrines 
which can present possibilities for interactions (Ibid., 1978). 
In the ‘Designed World’, seven groups of students (n=25) look 
around their surroundings to discover how categorically, ev-
erything is a physical product designed by someone, which in 
turn impacts on us as we interact with them. 

They present designs viewed from humanistic, decorative, 
occupational, and functional angles. They also show how a 
socially-designed world can make our world a better place to 
live in from a humanistic point of view as well as from a deco-
rative angle, and how design has enriched people’s lives from 
both an ‘artistic/aesthetic’ angle, to a more ‘designerly’ one. 
Operationally or occupationally, spaces such as theme parks, 
food courts, shopping centers, malls, and more are important 
places that influence the way we live, work, and commute. 
Finally, they reveal how daily-designed objects have become 
so entrenched in our lives that we take certain designs for 
granted. This is where the functional aspects as opposed to 

the aesthetic aspects of design are further explained. Below 
are the number of groups and the selection of topics:

GROUP 1: Developmental stages of design from Roman era to 
the present 

GROUP 2: Shopping 

GROUP 3: Gardens 

GROUP 4: Ikea 

GROUP 5: Books Actually (A book store)

GROUP 6: Design for the ladies 

GROUP 7: Art versus Design

Repetitive Things 
When an experience is interactively engaging, we are pre-
sented with opportunities to become involved. The elements 
of interaction span from the ability to control the experience 
to the amount of feedback we get. Whether we are the creator 
or co-creator of the experience, experiences that adapt to our 
needs, abilities, interests, and values are also other forms of 
interactivity. By combining Shedroff’s dimension of ‘intensity’, 
which is about engagement and ‘interactivity’; in short, in-
volvement, the two dimensions become a framework for five 
groups of students (n=22) to investigate visual patterns found 
in various things and to ascertain how patterns can engage or 
involve us in a non-technical yet interactive way.  

They present their observations in various topics ranging 
from products, rituals, symbols, fashion magazines, and cof-
fee shops. They discuss the elements of design that deal with 
concerns such as size, shape, color, and texture. Our repeti-
tiveness can be found not just in the objects we design and 
build, but also in social constructs such as birthdays, wed-
dings, and other rituals that repeat themselves over and over. 
Other observable patterns are found in objects such as up-
holstery, rugs, floors, wallpaper, clothing, fabric, tile, mosa-
ics, paintings, and more. These are surfaces on which to com-
pose forms, shapes, and texture, for purposes of ostentation 
as well as structural enhancements. Below are the number of 
groups and the selection of topics:

GROUP 1: Repetition in Product Design 

GROUP 2: Repetition in Rituals 

GROUP 3: Repetitive Symbolic Things 

GROUP 4: Repetition in Fashion Magazine 

GROUP 5: Repetition in Coffee Shops

Beautiful Things 
The flow of time influences our experience of something, and 
thus is a contributive factor in storytelling and narratives. This 
is true especially in creating a service-oriented experience 
where we need to consider the duration of an experience. Un-
less we consider the larger concept of the human experience, 
we will miss the opportunities to develop more successful 
experiences. The timeless concept of beauty has enriched 
us in many ways. How we decide what is beautiful and our 
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search for beauty in art, design, and architecture become the 
quest for seven groups of students (n=34) as they delve into 
things that are considered beautiful, which is arguably both 
subjective and interpretive. They investigate how beauty, as 
an underlying value, can be understood in our search for per-
fection. The beauty industries have exploited our insecurities 
and deliver products, services, environments, and events 
that connect us at a visceral level. Regardless of the price, it 
seems, we yearn for beauty not just in ourselves but also in 
animate and inanimate objects. The automotive manufactur-
ers create objects that are sculptural and functional but yet 
when they are scratched or outdated, they are regarded as 
imperfect or defective, hence ugly, which is the antithesis of 
beauty. The groups discuss how the pursuit of beauty has en-
riched us and what the pursuit of beauty has turned us into. 
Below are the number of groups and the selection of topics:

GROUP 1: Beauty of Death 

GROUP 2: Beautiful Pinnacle @ Duxton (condo-styled apart-
ment complex) 

GROUP 3: Beauty in Advertisement 

GROUP 4: Perfectly Imperfect 

GROUP 5: Beauty in Advertisement 

GROUP 6: Beauty in General 

GROUP 7: Beautiful Asian Women 

Minimalistic 
In general, we usually do not trust people who are inconsis-
tent, incoherent, unreliable, or those who exhibit multiple 
personalities. Breadth, as defined in Shedroff’s dimensions, 
is about consistency throughout all media, channels, and 
touch-points. In order to create consistency, a good design 
must tie together a number of elements to create repetitive-
ness. Basic forms without decoration or simple materials 
and structures can represent a sense of order. Consistency 
is probably one of the most cited principles of design. Mini-
malism as a movement in various forms of art and design can 
be translated as the work being stripped down to its most 
fundamental features. A graphic designer who arranges the 
numerous necessary components to create an impression of 
extreme simplicity has to ensure that every element and all 
details are absolutely minimized to achieve a maximum ef-
fect. If minimalism is characterized by sparseness and sim-
plicity, is it equal to the notion that ‘less is really more’? Eight 
groups of students (n=32) investigate questions such as: ‘Is 
being minimalistic important’?; and ‘Is it true that being com-
plicated is easy, and that being content with less is harder to 
achieve’? Below are the number of groups and the selection 
of topics:

GROUP 1: Minimalism in Movies 

GROUP 2: Minimalism as a Lifestyle Choice 

GROUP 3: Minimalistic Logos 

GROUP 4: Minimalism in General 

GROUP 5: Minimalistic Logos 

GROUP 6: Minimalism: Dialogue in the Dark 

GROUP 7: Minimalistic Foods 

GROUP 8: Minimalism in General 

iNdiVidual assigNmeNt 

The individual assignment is a form of a photo ethnographic 
study which requires the students to photograph 10 images. 
The inspiration comes from a question developed by mixing 
the student’s group category with four other group catego-
ries to form the following question: ‘Where is (the category 
that the student belongs to) being ______  ______to create 
_______ in a ______ manner’. The purpose of the individual 
assignment is to bring an idea to life by infusing their group 
experience to one that is uniquely the student’s own. The stu-
dents are given the freedom to mix and match the other four 
different categories, which they were once excluded from, in 
order to form a sentence that makes sense to them. However, 
they must use the category from their group at the beginning 
of the sentence. To reduce any misinterpretations, the cat-
egories with more than one word, such as the ‘Colorful Ex-
perience’, ‘A Designed World’, ‘Repetitive Things’, and ‘Things 
Beautiful’ are reduced to one single word. For example, a stu-
dent who belongs in the ‘Colorful Experience’ category could 
possibly phrase his/her question into a coherently cogent 
question such as:

-  Where is COLOR being DESIGNED MINIMALLY to create 
BEAUTY in a REPETITIVE manner? 

-  Where is COLOR being BEAUTIFULLY REPEATED to create 
DESIGN in a REPETITIVE manner? 

-  Where is COLOR being MINIMALLY REPEATED to create 
BEAUTY in a DESIGNED manner? 

The 10 images must be accompanied by an analytical de-
scription for each photo. In order to avoid the images being 
interpreted wrongly or being too vague and abstract, they 
must exercise care through the use of narratives, limited to a 
maximum of 100 words per image. Although they may share 
repeated observations, much like the topics chosen in the 
groups, students are assured that repetitions in their obser-
vations are expected, but that the meaning of their images 
are contextualized and individualistically interpreted from 
their own experiences. In this way, even if there are repeti-
tions of topics, every observation is in fact different. They are 
also allowed to place images next to each other within an im-
age as a way to compare and contrast. The two-in-one im-
age will be considered as one. However, they are advised not 
to re-arrange, arrange, or digitally manipulate the image, as 
it is considered as altering reality. But they can enhance the 
clarity of the image by using relevant software. Since some 
students are from different faculties who may not have ac-
cess to professional or proper equipment, they are allowed to 
use any image-capturing device, including their own smart-
phones equipped with cameras. The basic requirement is 
that the image must be clear and not overly pixelated.

 http://de2014.uniandes.edu.co  |   october, 2014. isBN 978-958-774-070-7.  pp. 587-594
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examples of studeNt aNalysis of seleCted 
iNdiVidual assigNmeNts

In this section, the individual assignments from three stu-
dents with selected pages from their reports are included 
with verbatim interpretations. For the purpose of this paper, 
a colorful experience is chosen to test the “COLOR” category. 

Example 1: Where COLOR is DESiGNED BEAUTiFU-
LLY to create MiNiMALiSM in a REPETiTiVE manner 
Communication Studies student, Xiu Xian HO, focuses mainly 
on the variation of colors in a supermarket as well as the way 
it is designed to create visual beauty and forms of minimal-
ism in a repetitive manner. Local supermarkets such as Fair 
Price and Cold Storage carry an average of 45,000 items, and 
by placing them in a systematic order on their shelves these 
supermarkets are able to accommodate massive amounts 
of products, executed via the implementation of color and 
product categorization where the aspect of repetition is por-
trayed. The differences in colors and display in each aisle also 
provide consumers with a unique visual experience while 
shopping. 

• The Alluring Entrance

 A customer enters a supermarket and is greeted by the 
prominent display of fruits and vegetables, like that 
shown in Picture one, above. Shades of bright red, green 
and orange spread out on the table and vegetables ar-
ranged in their packages bring one into a world of fresh-
ness and crispness of colour and beauty. The rich spread 
of fruits arranged neatly with their vibrant colors empha-
size the wealth of options available, and make one excited 
to embark on their shopping journey. Moreover, the differ-
ent shades of color, separated by the plastic panel, create 
a picture of minimalism by distinct colours. 

Picture 1: usual display of fruits at the entrance of a supermarket.

• The Grid Structure

 Most commonly sighted and repeated across the super-
market is the orderly and tightlypacked arrangement of 
the products. As seen from Picture three, above, plac-
ing the rectangular milk cartons side by side generates 

a minimalistic display through repeated shapes. Also, 
there is an equal allocation of space to each flavour, as 
shown from the white milk taking the left, followed by 
brown, chocolate, pink strawberry, yellow banana, and 
lastly green melon. Arranging the milk according to their 
flavour and space allocation helps to further restrict, and 
creates a more distinct grid structure. Hence, clever use 
of repeated shapes and colors can portray the effect of 
minimalism even in aspects such as the shelving of prod-
ucts in the supermarket. 

Picture 2: Grid structured shelving, the main arrangement of products 
across the store.

• Vivid Tones

 Picture shows a shelf commonly found along the aisles of 
the personal grooming and washing supplies sections. The 
shampoos belong to the same brand but are different in 
the color of the bottle, mainly in blue, purple, neon pink, 
neon green, neon yellow, and orange. The high saturation 
of these colours is designed in a way to subconsciously 
remind consumers of the chemicals used in these prod-
ucts. The items are being placed according to their similar 
shapes and colours, with each occupying their own row. 
The different colours also represent the different types of 
shampoo, and hence aid customers in their shopping expe-
rience. Moreover, the grid structured shelving once again 
ties in with the orderly arrangement supermarkets seek.

Picture 3: Saturated colours in relation to chemicals used in certain 
products, like that of shampoo above
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• The Art of Clean Up

 Similarly, in the poultry section, the different meat is ar-
ranged according to their cuts. For example, in Picture, 
above, cuts such as prime rib, loin rib, sparerib, and 
boneless fillet, are put into separate trays. This is alike to 
the Art of Clean Up, by Swiss artist, Ursus Wehrli, where 
he takes objects and arranges them by their color, size, 
shape and type. In this case, the different cuts of meat are 
sorted into their respective trays, further enhancing the 
repetition of the shape and shades and tones in each color 
of the meat.

Picture 4: The Art of Clean Up via the arrangement of the cuts of meat). 

An adaptation of the Art of Clean Up by Ursus Wehrli.

Example 2: Where COLOURS are being MiNiMALLY 
REPEATED to create DESiGN in a BEAUTiFUL manner
From a practical standpoint, visual communication deals 
specifically with a variety of practical media which requires 
educational exposures in typography, graphics, still and 
moving images, all within a framework of cultural, critical, 
historical, ethical, and logistical perspectives (Lester, 2010). 
However, a longhand approach from Sin Yee Lee, a Sociology 
major, is refreshing as it evokes a hands-on, applied tech-
nique reminiscent of a scrapbook. She writes her notes on 
blue, orange, yellow, and pink and yellow Post-It notes, and 
arranges the text which describes the images she shot with 
an instant camera. Bold colorful stripes are positioned in 
the middle to separate the different pictures shot at differ-
ent locations in Singapore. She also underlines some words 
in her reflection, and at times adds emoticons and the shape 
of heart, sprinkled around different parts of her statements. 

• Ministry of Information and Arts Building (MICA) at Clarke 
Quay Colours are minimally repeated here to communi-
cate a message: This is a unique building! What is it? Oh! 
It’s a MICA! Therefore, the colours used here are more 
than decoration. Rather they are to guide onlookers and 
also change the perception of government buildings as 
dull and serious places. Here, bright colors are used to 
make a difference in people’s perception!

 http://de2014.uniandes.edu.co  |   october, 2014. isBN 978-958-774-070-7.  pp. 587-594



593to learN is to experieNCe: hoW our daily iNteraCtioNs With oBJeCts... | k. yeoh

EX
PE

RI
EN

CE
 A

ND
 IN

TE
RA

CT
IO

N

 COLOURS are so vibrant here in order to separate the 
work from the play area. Clarke Quay is located near CBD 
and many young adults will be found there after work. 
Therefore, colours from their workplace will not be re-
peated here as this is where working adults can let their 
hair down and enjoy themselves after a hard day’s work! 
Also, many colours are used to attract the young and the 
young at heart! Clarke Quay

• Little India

 Located in Little India, this building stood out for the use 
of extremely bright colours and the lack of repetitive co-
lours. This window was particularly captivating as the 
window girlls were of different colours! This shows the 
detailedness (sic) of every design. It makes people happy 
looking at it. I think, it makes people from the inside of the 
building feel happy looking at happy people. 

 The clothes we war today and everyday is a piece of de-
sign. Here, colours are hardly repeated and this piece 
of clothings looks pretty bizare! (sic). The man whom I 
bought it from got it from Grateful Dead concert in 1977. 

I’ll never ever know the authenticity of it and will probably 
never wear it. However, it will be and is the MOST cool 
clothing that I will ever own. 

 Hippie Vest bought from Ebay, found at HOME! (sic).

Example 3: Where COLOUR is being DESiGNED 
BEAUTiFULLY MiNiMAL to create DESiGN in a REPE-
TiTiVE manner
Ee Ping Yeoh is a business major who reflects upon everyday 
things as her theme for her individual assignment. One of 
the objectives is for students to improve creative thinking by 
thinking ‘outside-the-box’, and while the assumption is that 
everyone is innately creative, the approach to unleash the 
students’ creative potentials is predicated on the fact that he 
or she must be curiously interested in ‘seeing’.  By paying at-
tention to her surroundings, she engages in a dialog with her-
self through a qualitative inquiry process and has created op-
portunities for interpretations. In addition, she experiments 
with close-up shots which provide judiciously cropped and 
selected angles to frame her visual narratives.

This photograph shows part of a mirror surrounded by lights. The white 
lights glowing in a dimmed environment creates a stark contrast be-
tween the colours, which makes the spherical light bulbs more distinct 
in the image. The light bulbs are placed side by side along the border of 
the mirror which reveals a repetitive pattern of white spheres in a line. 
As a result, the pattern of light bulbs frames the mirrors and the con-
trast of the white lights in a dark place draws attention to the design of 
the border and mirror. 

There is only one main colour, brown, that is used. The wood grains on 
the surface of the tiles appear as variants of the colour brown which give 
the colours of the tiles a non-uniform appearance. Hence, by creating 
uniform shapes out of a material of non –uniform colour and arranging 
them in an alternating horizontal and vertical pattern, a repetitive de-
sign is visualized (sic) where the non-uniform colour adds texture to it. 
The visual effect invoked by the design involves the tiles being places in 
a way that breaks the continuous flow of lines, presenting a weave-like 
appearance. 

This photograph features the skin of a fish and the general colours of 
the skin are in varied shades of silver and grey which is minimal as the 
colours originate from the same monochromatic family. The skin of the 
fish shows recurring and repeated patterns of diamond shapes. Hence, 
when the use of colours and repetitive patterns come together, it forms 
the typical appearance of fish skin. This overall design becomes an un-
mistakeable clue for one to identify a fish through the layout of the skin. 

In this photograph of wall-mounted cutleries, it is apparent that there 
are two main colours present, white and silver. The colours used come 
from the same monochromatic family which gives the overall appear-
ance a polished and formal feel. This is further accentuated by the shiny 
surfaces of the cutleries. The cutleries are grouped together to form a 
unit and this is arranged to form a canvas of cutlery set repetition. As 
such, the colour scheme and replication of the same unit creates an 

overall structured design. 
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disCussioN

It was observed that during class consultations, some stu-
dents experience difficulties in finding images that fit and 
answer all the categories accordingly because they do not 
necessarily understand how to make the connection between 
verbal and visual elements. Through consultation sessions, 
students learned that if they could let go of their inhibitions 
and fears and trust their intuitions to experience the unknown, 
they could see many possibilities. Their fear is liberated when 
students collaborate in groups and realize their individualized 
assignments towards the end. Collaborations are important, 
and definable as a process of sharing knowledge and experi-
ence by interacting with others to maximize the results of an 
activity, as well as expanding the knowledge of the individuals 
who are collaborating (Poggenpohl, 2004). The author of this 
paper acknowledges that although the catalyst and intellec-
tual reflections are many and varied, the catalyst for collab-
orative learning can come from each student’s own reflections 
and observations. The categories are purposefully predeter-
mined as a standard rubric to allow rooms for the students 
to freely interpret by basing it on their own reflections. The 
students also learn about various topics in which psychology 
majors present theoretical models adapted from their courses 
and share them during their presentations to the whole co-
hort. Other schools such as Art, Design, and Media students 
enlighten their fellow classmates with visual analysis of de-
sign principles and presentable layout styles. 

The competition between groups, especially those within the 
same category, have contributed to the students' motivations. 
Having multiple groups has allowed each group to interact 
with other groups for cross-checking purposes. This approach 
does have some unique advantages and costs. Perhaps the 
most significant advantage is that from sharing their group 
presentations, everyone learns from each other, which usu-
ally does not occur in a big class. Since the development of 
the course will extend over several semesters, any refinement 
and implementation shall be stand-alone phases for evalua-
tion. This is a common approach used in businesses with large 
projects, which means that the course will not be the same 
from semester to semester (Morrell et al.,1993). However, the 
continuity from phase to phase will be closely scrutinized by 
the course lecturer to ensure consistency in achieving the ob-
jectives of the course, which essentially is about getting stu-
dents to ‘experience’. Students have a general understanding 
of what the assignment expectations are but a considerable 
emphasis is placed upon ascertaining other details which can 
contribute to their overall learning experience. 

CoNClusioN

In general, this course is about exploring experiences and how 
they affect us.  The catalysts for intellectual stimulation can 
come from a variety of sources, and our daily experience is a 
valuable resource to tap into as a learning mechanism. Accord-
ing to Nobel Prize winning psychologist Daniel Kahneman, our 

past experiences are almost entirely determined by two things: 
how the experiences felt when they were at their peak (best or 
worst), and how they felt when they ended. Through group pre-
sentations, the students’ collective experience was shared and 
as they were exposed to their experiences, they also learn about 
creativity, collaboration, artistic appreciation, photography, 
and crafting.  Every choice we make becomes an enabler for our 
experiences either in supporting or eroding the meaning, which 
is influenced, not just across national boundaries, but also 
across age, gender, and other distinctions. They ebb and flow 
over time and are constantly changing, responding to situations 
and are influenced by styles, tastes, and trends of our society. 
Experience is a connection to all aspects of living as it simulta-
neously helps us to be in the moment. As we make connections 
and relationships with diverse elements, our experiences can 
act as a depository of ‘raw materials’ that can contribute to the 
learning process in a personal and endearing way.  
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iNtroduCtioN

Imagine seeing a mobile phone advertised online; it looks at-
tractive, it just came out, and the brand happens to be the 
brand of your choice. Hence, you decide to visit your local 
retailer and eagerly wait to take it home. But as the phone is 
handed to you, you cannot help but feel disappointed; it sure 
looks nice, but it feels cheap. In fact, it feels so lightweight 
you almost get the impression that there is only a cover and 
nothing underneath. You go home and decide never again to 
make your purchase decision online, but always visit a local 
retailer first, as you did this time.

As opportunities for differentiation on traditional grounds 
such as practical functioning, quality, and price diminish, 
product developers and marketeers increasingly appeal to 
experiential aspects of product experience in order to se-
duce and persuade consumers. In such endeavors, product 
design often takes center stage as it is the most direct source 
for communicating experiential benefits. Hence, in the above 
example, the phone’s robust and dark appearance may be 
stressed in order to convey an image of ruggedness or cool-
ness so as to appeal to specific consumer segments. Usually, 
focus is on the visual aspects of product appearance since 
these are generally considered the most important with re-

spect to purchase decisions (e.g., Bloch, 1995). In addition, it 
is, so far, the only product dimension that allows for presen-
tation in the online context.

However, a considerable body of research testifies to the 
importance of multi-sensory input in the context of product 
experience (Spence & Gallance, 2011). Also, when looking at 
our own lifes, we may find that memorable events may not 
only involve memory for visual aspects but also recollections 
of a specific smell (e.g., the smell of an advancing summer), 
sound (music playing in the background) or touch (the soft 
texture of a blouse resting on one’s shoulders). What these 
examples suggest is that consumers not only consider visual 
aspects when evaluating product episodes in terms of their 
experiential benefits but non-visual aspects as well. Addi-
tionally, consumers may use sensations from multiple cues 
in order to obtain a more complete picture of the product in-
volved. For instance, Peck and Childers (2003) showed that 
shoppers more readily understand and form confident im-
pressions about products with which they physically interact 
with, a finding in line with the examples painted above.

This research seeks to explore the role of product weight in 
product evaluations. Inspired by studies addressing the re-
lationship between weight and evaluations of value, here it is 
proposed that although reductions in weight may to a certain 

aBstraCt

first impressions often arise from visual perceptions of product appearance, later to be fol-
lowed by multisensory impressions involving touch and haptic sensations. these subsequent 
sensations may sometimes reinforce impressions generated by product appearance, but lead 
to disappointment when expectations are not met. in this paper, the relationship between 
weight, product evaluation, and consumer personality is tested. Based on the embodied cogni-
tion framework, it is argued that a potential pitfall of downsizing consumer electronics consists 
in accompanied weight reductions, inspiring perceptions of products as cheap and flimsy. in or-
der to substantiate this claim, in study 1, a vision-only study was conducted, clearly demonstrat-
ing that people prefer compact, slender product variants over more voluminous versions. in 
study 2, actual dummy phones were used and product weight was manipulated independently 
from product appearance. results show that lightweight variants may reduce value perceptions 
and product appeal, but that this effect varies with consumer personality.

keyWords: embodied cognition, product appearance, haptic sensations, value perceptions, 
personality
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extent be desirable, especially so for portable products such 
as mobile phones, excessive weight reductions inspire per-
ceptions of flimsiness or cheapness. In addition to exploring 
the interplay of weight and a product’s visual appearance, the 
current research also takes into account consumer personal-
ity and questions whether weight is more important to some 
consumers than to others. Specifically, in figurative language 
use, optimism is often equated with lightness whereas nega-
tivism is usually equated with heaviness, inspiring the pre-
diction that effects of product weight vary with participants’ 
positive-mindedness. 

To explore these issues, two studies are reported. In study 1, 
the influence of product downsizing was assessed in an on-
line (vision-only) context. Hence, in this study, participants 
could only base their evaluations on visual information. In 
study 2, product appearance and product weight were inde-
pendently manipulated using actual dummy phones in order 
to explore their interactions and relative importance with 
respect to consumer preference and value perceptions. In 
both studies, mobile phones were used as stimulus materi-
als for the following reasons. Firstly, due to their portable 
and ‘hand-held’ characteristics, both dimensions are im-
portant in interactions with these products. Secondly, focus 
has nonetheless been on visual appearances in promotional 
efforts, amongst others resulting in downsizing of size pa-
rameters (further boosted by technological developments 
allowing for such downsizing). Thirdly, as discussed, mobile 
phones are frequently sold and bought in the online context 
where multisensory input is lacking. Before presenting the 
details of these studies, first we will present a brief overview 
of research addressing the relationship between weight and 
consumer evaluations.

Weight aNd importaNCe: aN emBodied per-
speCtiVe

A key finding of research in embodied cognition holds that 
many affective or abstract concepts are rooted in people’s 
embodied interactions with the environment and objects 
therein (Johnson, 1987; Lakoff & Johnson, 1999). For in-
stance, affection and intimacy may be talked about in terms 
of warmth (e.g., a ‘cold’ person or a ‘warm’ embrace). Such 
couplings can be traced to early-life embodied interactions in 
which experiencing warmth and intimacy are part of the same 
interaction (e.g., a young child experiencing intimacy and af-
fection in his mother’s warm embrace; Bargh & Shalev, 2012; 
Grady, 1997). In a similar manner, ease of social interactions 
and personality may be talked about in terms of material 
properties such as roughness or smoothness (e.g., a smooth 
interaction or rough person). Of particular importance for the 
current undertaking, importance, seriousness, and value are 
often conveyed in terms of weight-related constructs (e.g., 
a ‘weighty’ issue or thinking ‘lightheartedly’). These latter 
relationships are embodied because they are grounded in 
correlations between object weight and value judgments in 
our physical interactions with the environment and objects 

therein (with objects of greater weight generally being more 
important and valuable). 

Grady’s (1997) conflation theory holds that in the early stag-
es of life, the two domains of an embodied metaphor (e.g., 
weight and value in the current research) are fused in experi-
ence. Hence, to a newborn or young child, objects and people 
of great size and weight (e.g., her parents, the garden fence 
or the table in the dining room) are ‘automatically’ perceived 
as valuable, important and impressive. Naturally, later in life, 
this tight coupling between the two domains loosens, and 
the child may find that things of little weight may be valuable 
just the same (and vice versa). Nonetheless, the coupling 
between the two domains persists (at least to some extent) 
as evidenced by use. In sum, what these examples revolving 
around warmth, material texture and weight show is that re-
current embodied interactions in and with the environment 
are at the basis of more abstract notions such as affection, 
ease of social interactions, and value.

Importantly, such relationships are not mere linguistic phe-
nomena but lie at the basis of cognition in general. Of special 
relevance to the present context, Ackermann, Nocera, and 
Bargh (2010) tested influences of weight on impression for-
mation. To this end, passersby evaluated a job candidate by 
reviewing resumes on either light or heavy clipboards. Find-
ings showed that participants using heavy clipboards rated 
the candidate more favorably. Specifically, candidates ‘pre-
sented’ on heavy clipboards were perceived as displaying 
more ‘serious’ interest in the position. In line with this finding, 
Jostmann, Lakens, and Schubert (2009) showed that hold-
ing a heavy clipboard increased judgments of importance of 
the issues at stake (e.g., the importance of fair decision-mak-
ing), and judgments of monetary value. These findings clearly 
show that the relationship between weight and importance is 
not a mere linguistic curiosity but is fundamental to cognition 
in general, and as such weight may (implicitly) inform deci-
sion making with respect to product design as well.

CurreNt researCh; VisioN Versus touCh

The importance of weight with respect to decision making 
notwithstanding, for many electronic consumer appliances, 
downsizing has been the most important trend in the preced-
ing years, inspired by both usability issues (size reductions to 
increase portability and comfort thereof) and technological 
advancements. And as suggested, in the (online) marketing 
context, it is the only dimension that can be accurately as-
sessed. But what happens when such practices not only lead 
to more portable and compact designs but to excessively 
lightweight products as well? The studies described above 
suggest that this may reduce product value perceptions 
and consumer liking. However, to date, no research has ad-
dressed the relationship between weight and value percep-
tion in relation to product experience. 

In order to explore the interplay between vision and touch 
and their relative importance in the design context, two stud-
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ies were conducted. In study 1, we sought to verify the pre-
sumed importance of product size and thus expected that:

H1: A decrease in mobile phone size positively affects product 
appeal.

And as downsizing evidences technological innovation and 
state of the art techniques, we also expected that consum-
ers would more readily associate a smaller product size with 
enhanced value and thus a higher price:

H2: A decrease in mobile phone size increases perceived val-
ue and boosts price expectations.

study 1

Method
• Participants and procedure 

 58 respondents (26 male, 32 female; mean age: 30.1 
years) participated in the study. They were recruited via 
social networking sites and were asked to fill out an on-
line questionnaire assessing consumers’ first impressions 
of mobile phone prototypes. Upon consent, participants 
were redirected to a page where they were presented 
with either a slender, thin variant (Figure 1, left panel) or 
a more voluminous, thick variant (Figure 1, right panel). 
In addition to these stationary presentations, a 360-de-
gree rotating animation of the phone was presented to 
ensure participants could form an accurate impression of 
the phone’s appearance. Next participants filled out an 
online questionnaire assessing the outcome measures 
under evaluation.

• Stimulus materials and experimental design

 The prototypes (see Figure 1) for this study were mod-
eled in Rhinoceros 4.0 and subsequently printed in 3D by 
Shapeways (a 3D-printing marketplace). The measure-
ments (117.6/61.5/8.5 mm for the slender variant versus 
117.6/61.5/16 mm for the voluminous variant) were based 
on “candybar” styled mobile phones (popular at the time 
of these studies), crystalizing in a one-factor (product ap-
pearance: slender versus voluminous) between-subjects 
design.

• Measures 

 Product appeal was measured with the items “This phone 
appeals to me”, “This phone is attractive”, “I would con-
sider buying this phone”, and “This is not my type of 
phone” (alpha = .84). Using 7-point rating scales, par-
ticipants indicated to what extent they agreed with these 
statements. 

 Assessments of product value were tapped with the items 
“This phone is casual”, “This phone is cheap”, and “This 
phone is worth paying a premium price for” (alpha = .61). 
Participants indicated (using 7-points rating scales) to 
what extent they agreed with these statements.

 Participants filled out the expected price (in euro’s) 
prompted by the question ‘If this mobile phone were 
available in stores, how much would it cost?’.

Results and discussion
An analysis of variance (ANOVA) revealed a significant effect 
of product appearance on product appeal (F (1,56) = 30.04, 
p < .001), indicating that the slender, thin variant triggered a 
more positive attitude (M = 4.61, SD = 1.15) compared to the 
more voluminous, thick variant (M = 3.00, SD = 1.08). 

Likewise, the effect of product appearance on value percep-
tions reached significance (F (1,56) = 11.98, p = .001), showing 
that the slender variant was perceived as more valuable (M = 
3.78, M = 1.18) compared to the thick variant (M = 2.90, M = 
0.64).

In line with the results for value perception, an analysis of 
variance also revealed a significant effect of product appear-
ance on price expectation (F (1,56) = 16.88, p < .001), indicat-
ing that the slender variant triggered a higher expected price 
(M = 354.12, SD = 179.13) compared to the more voluminous 
variant (M = 181.32, SD = 127.32).

In line with expectations, these results confirm a general 
preference for a slender, slim product appearance. In addi-
tion, they show that such designs are also perceived as more 
valuable and costly, as indicated by the fact that price expec-
tations were almost twice as high for the slender variant.

study 2

Having established this general preference for more compact, 
slender product variants, in a second study, the ‘weight’ factor 
was introduced. This allows us to assess whether reductions 
in product weight that often accompany scale reductions are 
also considered desirable. As outlined earlier, weight reduc-
tions may be appraised negatively because of embodied as-
sociations triggered by a literal lack of substance. Hence, in 
study two we independently manipulated visual appearance 
and weight and again assessed product appeal, value per-
ceptions, and price expectations.

Additionally, we included a short ‘optimism’ personality in-

Figure 1. Mobile phones used in study 1
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ventory. Language dealing with positive and negative affect 
is full of references to lightness and heaviness. Generally, op-
timism and spiritedness are linked to lightness (e.g., a light-
hearted versus a heavyhearted person), problems are often 
conceptualized as ‘a heavy load to carry’, and a severe de-
pression may likewise be labeled ‘heavy’. Triggered by such 
language use, here it was predicted that the importance of 
weight to consumer decision making might vary dependent 
on whether people tend to experience their world as ‘light’ 
and obstacles as easy to overcome (i.e., positive-minded 
participants), or conversely, as ‘heavy’ and obstacles as pos-
ing a serious challenge and requiring lots of effort to over-
come (i.e., negative-minded participants). 

Specifically, research indicates that people tend to prefer 
products and brands that are congruent with their self-image 
or personality (Govers & Schoormans, 2005; Hogg, Cox, & 
Keeling, 1998; Jamal & Goode, 2001; Malhotra, 1988; Sirgy, 
1985). For instance, Govers and Schoormans (2005) showed 
that consumers prefer everyday products (e.g., coffeemak-
ers, soap dispensers, and screwdrivers) with a product per-
sonality that matches their self-image (e.g., an extraverted 
person preferring an outspoken design over a modest de-
sign). The basis for such effects can be traced to the fact that 
products can be considered a material extension of the self 
(Belk, 1988), and therefore can help express people’s person-
ality to the outside world. Hence:

H3: Lightweight product variants are perceived as less ap-
pealing and less valuable compared to heavyweight variants.

H4: These effects are more pronounced for negative-minded 
(as opposed to positive-minded) consumers.

Method
Participants and procedure. 96 respondents (50 male, 45 
female, 1 participant did not reveal gender; mean age: 34.0 
years) participated in the study. These participants were re-
cruited at the town center and neighboring companies at a 
large Dutch city. Upon agreement to participate they were 
told that the purpose of the study was to assess people’s ‘look 
and feel’ impressions of early prototypes of mobile phones. 
Next, they were handed over one of the phone variants, and 
asked to fill out the questionnaire comprising the dependent 
measures.

Stimulus materials and experimental design
The phones were identical as in study 1, but this time for each 
variant, a lightweight and a heavyweight version was created 
(60 grams versus 180 grams) by inserting fishing sinkers in 
the phones’ bodies (see Figure 2), resulting in a 2 (product 
appearance: slender versus voluminous) X 2 (product weight: 
lightweight versus heavyweight) X 2 (consumer personality: 
low positivism versus high positivism) factor consideration 
between subjects design.

Measures
The product appeal (alpha = .91), value perception (alpha = 
.62), and price expectation measures were identical to study 
one. In order to measure positive-mindedness, participants 
were asked to indicate to what extent they considered them-
selves optimistic and spirited (r = .50, p < .001). Responses 
were recorded on 7-point rating scales. Based on a median 
split, participants were scored as either low or high on posi-
tive-mindedness. 

Results
• Product appeal

 As in study 1, an analysis of variance revealed a signifi-
cant effect of product appearance on product appeal (F 
(1, 88) = 8.24, p < .01), indicating that the slender vari-
ant was considered more appealing (M = 4.62, SD = 1.43) 
compared to the more voluminous, thick variant (M = 3.81, 
SD = 1.30).

Figure 2. Weight manipulation in study 2 Figure 3. Weight X Personality interactions on product appeal (left pan-
el) and value perception (right panel)
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 The effect of product weight was also significant (F (1, 88) = 
4.47, p < .05), indicating that the weighty variant was liked 
better (M = 4.44, SD = 1.32) compared to the lightweight 
variant (M = 4.02, SD = 1.48). Importantly, the interaction 
between weight and personality also reached significance 
(F (1, 88) = 3.97, p < .05; see Figure 3, left panel).

 Simple main effects show that whereas for participants 
scoring high on positive-mindedness the effect of product 
weight is not significant (F < 1, ns), for participants low on 
positive-mindedness, the effect of weight is significant, 
indicating that they have a clear preference for the more 
weighty variant (F (1, 88) = 6.67, p = 0.01). 

• Value perception

 With respect to value perceptions, an analysis of variance 
revealed a significant effect of weight (F(1,88) = 8.65, p 
< .01), showing that the weighty variant is perceived as 
more valuable (M = 4.28, SD = 1.02) compared to the 
lightweight variant (M = 3.80, SD = 1.10). This time, the 
effect of product appearance was not significant (F(1,88) 
= 3.09, p = .08). 

 The interaction effect between weight and personality is 
again significant (F(1,88) = 7.40, p < .01; see Figure 3, right 
panel), showing (in line with the results for product ap-
peal) that weight only has an influence for participants 
scoring low on positivism (F(1,88) = 12.78, p = .001). These 
participants perceive the heavyweight variant as more 
valuable compared to the lightweight variant. For posi-
tive-minded participants, weight does not influence value 
perceptions (F<1, ns). 

 Finally, this interaction effect was further qualified by a 
significant three-way interaction, showing that the effect 
of weight on value perceptions of participants scoring low 
on positivism is particularly strong in the slender product 
appearance condition. Hence, if the phone suggests light-
ness through its visual appearance, weight is particularly 
important with respect to value perceptions.

• Price expectation

 Finally, an analysis of variance revealed a significant effect 
of product appearance on price expectation (F (1,88) = 8.52, 
p < .01), indicating that the slender, thin variant triggered a 
higher expected price (M = 302.98, SD = 137.30) compared 
to the more voluminous variant (M = 212.45, SD = 145.08).

 The effect of product weight was also significant (F(1,88) = 
5.44, p < .05), showing that the weighty variant triggered 
a higher price expectation (M = 289.43, SD = 160.98) com-
pared to the lightweight variant (M = 221.02, SD = 123.25). 
The analysis revealed no further interaction effects.

geNeral disCussioN

The theorizing and findings presented in this paper shed light 
on a largely neglected consequence of downsizing and se-
lection of lightweight materials in design and production of 

consumer electronics; a literal loss of substance and result-
ing consumer skepticism. Inspired by the embodied cognition 
framework and previous research in cognitive linguistics and 
the social sciences, we set out to explain why reductions in 
weight may trigger associations related to value or the lack 
thereof. Taking into account that ever more products are 
purchased online, where visual appearances are often the 
only source of product information, study one demonstrat-
ed a general preference for a thin, slender product appear-
ance. Clearly, this is not a surprising finding. After all, mo-
bile phones should be portable, easy to carry in trousers and 
bags, and unobtrusive. However, decisions based on visual 
appearances may only be regretted later when products ar-
rive at home and haptic and kinesthetic sensations issuing 
forth from product interactions enter the picture. 

Hence, in study 2 appearance and weight were manipulated 
independently. As in study 1, product appearance remained 
the most influential factor with respect to product appeal. 
However, across the dependent measures, effects of product 
weight were also significant, and (in line with predictions) 
particularly strong on value perceptions, indicating that an 
all too lightweight product may backfire on consumer prefer-
ence and value perceptions in particular. 

Although manipulations of product weight and appearance 
influenced consumer ratings independently of each other, ef-
fects of weight were qualified by consumer personality. Spe-
cifically, effects of weight on product appeal and value per-
ceptions only surfaced for participants with a more serious, 
less optimistic outlook on life. These participants in particular 
valued the more weighty variants. This finding is remarkable 
insofar as it suggests that couplings between positivism on 
the one hand and weight-related constructs on the other are 
not just a linguistic oddity. The finding that ‘heavy-minded’ 
participants expressed a preference for more weighty prod-
uct variants is in line with research and theorizing suggesting 
that people prefer products that match their own personality 
or self-image (e.g., Govers & Schoormans, 2005). Obviously, 
a concern for ‘weighty substance’ may not just follow from 
personality, but also from situational factors and context of 
use. For instance, attending an important business meeting 
or preparing for a job interview may also trigger such con-
cerns. Hence, also depending on context of use (is a mobile 
phone mainly used for private, business-related, or social 
ends?), effects of product weight are likely to vary. 

Of course, the weighty variants used in current research were 
still rather lightweight when considering that the iPhone4 
(the current model at the time of these studies) weighs in at 
137 grams, just 43 grams lighter than the heavyweight ver-
sion used in the current research. Hence, the heavyweight 
variants were (in terms of weight) representative of par-
ticipants’ phones at the time of study, with the lightweight 
versions arguably experienced as extremely ‘light’. Thus al-
though our findings do not warrant conclusions on absolute 
or ideal weight in terms of consumer liking and value percep-
tions, they do reveal a structural relationship between weight 
and symbolic meaning portrayal that not only structures 
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language use, but also multi-sensory product experience. 
Another shortcoming of current research relates to the fact 
that no actual interactions (e.g., calling, texting, etc.) took 
place over a prolonged period of time. Arguably, benefits of 
weight reductions come to the fore with greater clarity after 
extended use and (for instance) travel. 

Thus although no firm conclusions are warranted on the pre-
cise implications of the embodied weight-value relationship 
with respect to product experience and interaction, our find-
ings do strongly suggest to take this easily overlooked factor 
into account, especially so when considering that weight re-
ductions in the current research did not transpire in height-
ened product appeal (regardless of consumer personality). 
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iNtroduCtioN

Imagine yourself in a store where household appliances are 
sold. You need a coffee maker for your kitchen. There are sev-
eral of them on the display and you contemplate each cof-
fee maker in terms of its functionality, ease of use, and looks. 
You finally choose the one that you like the most. After your 
purchase you take the product home and plug it in. A wild 
roaring motor sound emitting from the product startles you. 
You feel disappointed. The unpleasant sound of the product 
overshadows the pleasant experience you had in choosing it, 
and the joy anticipated with the use of the product. You are 
no longer pleased with your choice. 

A product inherently facilitates a multi-sensory experience 
with its visual, auditory, tactile, and chemosensory proper-
ties. During everyday product experiences, people perform 
actions with the product, they perceive sensory stimulation 
in different modalities, they become aware of the meanings 
and values they attach to the product, and they can observe 
any feelings and emotions that are elicited (e.g., Hekkert & 
Schifferstein, 2008; Özcan & van Egmond, 2009). As far as 
product aesthetics are concerned, all the sensory modalities 
can contribute to pleasant experiences (Suzuki et al. 2006; 
Fenko et al., 2010; Schifferstein & Hekkert, 2011), and con-

sumer products can evoke feelings of intense enjoyment in 
multiple ways. 

Sound may play an important role in how people perceive and 
judge products on pleasantness.  For instance, for an espres-
so machine or a sports car the quality of the sound clearly 
contributes to the pleasantness of their usage experience. 
However, as exemplified above, the pleasantness of electri-
cal products in the absence of sound may not correspond to 
their pleasantness during use while producing sound. With 
regard to our daily interactions with products, we can make 
conceptual distinctions between different kinds of pleasant-
ness judgments. Ideally, visual pleasantness judgments are 
the result of a perceptual process based solely on the prod-
uct’s appearance, whereas overall pleasantness judgments 
reflect an evaluation based on the multisensory interaction 
including its tactile, haptic, auditory, and chemosensory 
properties. However, both visual and overall pleasantness 
judgments may be influenced not only by the presence of the 
sound but also by the quality of the sound. That is, pleasant 
product sounds may facilitate a more pleasant experience 
with a product compared to the unpleasant sounds, which 
may cause an undesired experience. There is empirical evi-
dence that users can distinguish between visual pleasantness 
and overall pleasantness. In a study that tackled the effect 

aBstraCt

a product is a multi-sensory object and each sensory property can contribute to the product 
experience. in this study, we investigated the effect of sound (pleasant, unpleasant, original, 
and no sound) on the perceived pleasantness of products (i.e., visual pleasantness and over-
all pleasantness). results indicate that ratings for visual and overall pleasantness are similar 
when no sounds are provided with the products (pictures). When participants are provided with 
sounds corresponding to the product, however, the overall pleasantness ratings decreased and 
visual pleasantness increased. furthermore, while original and unpleasant sounds had a nega-
tive effect, pleasant sounds had a positive effect on visual and overall pleasantness ratings. We 
suggest that if efforts are put into improving the sound quality, users will be more pleased and 
more willing to interact with products. 

keyWords: product sounds, visual pleasantness, overall pleasantness, experiences, audio-visual 
interactions. 
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of sound on landscape experience, Carles, Barrio and De Lu-
cio (1999) found that pleasantness ratings were higher when 
landscape sounds or images were rated separately rather 
than combined. Nonetheless, Carles et al. also showed that 
sounds with positive associations (e.g., water) increased the 
overall pleasantness ratings. 

Product sounds are mainly consequences of the ways prod-
ucts operate (e.g., motors, fans, and so on) or they give 
functional feedback on user actions (e.g., button sounds), 
and they are generally not created to add to the pleasure of 
product use (Langeveld, et al., 2013). Product sounds are 
perceived as loud, sharp, and noisy, which leads to unpleas-
ant sensory experiences on psychoacoustical grounds (Öz-
can, 2008). As a consequence, most product sounds are not 
evaluated favorably when judged independently (Bijsterveld, 
2008; Özcan & van Egmond, 2012). Hence, although product 
sounds are often necessary in providing information on the 
stages of product functioning (e.g., washing cycle and spin 
cycle of washing machines), they are unlikely to enhance 
overall product pleasantness evaluations if they are per-
ceived as unpleasant. 

Sounds in general can affect an experience adversely if lis-
teners do not have control over the production of the sound 
and its quality (Maris, 2008), which is often the case for 
product sounds. For example, the loud, rough, and high-
pitched sound of a lady epilator can contribute to the nega-
tive reactions towards the product itself. An attention de-
manding sound is more intrusive and, therefore, considered 
as less pleasant compared to a non-attention demanding 
sound (Bergman et al., 2009). Nonetheless, if we compare 
the effects of different types of sounds on product experi-
ences, we expect that products with relatively pleasant 
sounds will evoke more positive overall evaluations than 
products with relatively unpleasant sounds. For example, 
Van Balken (2002) showed that improving the auditory qual-
ity of coffee machines through mechanical changes shifted 
the emotional and semantic experiences of products from 
negative to positive. Similarly, Lageat, Czellar, and Laurent 
(2003) established links between the acoustical composi-
tions of sounds to users’ experiences of luxury. In Spence 
and Zampini’s (2006) study, participants reported that 
brushing their teeth with an electric toothbrush felt more 
pleasant and less rough if either the overall sound level was 
reduced or the high frequency sounds were attenuated. All 
these studies indicate that by changing the auditory qual-
ity of sounds, designers can obtain more pleasant product 
experiences.

When people encounter products, different sources of sen-
sory stimulation typically are not perceived simultaneously. 
From a biological perspective, the sensory channels may 
operate quite independently in terms of stimulus reception, 
but psychologically the perception of one type of sensory in-
formation is likely to partly shape expectations for the other 
modalities (e.g., Dagman et al., 2010; Schifferstein & Cleiren, 
2004). For instance, seeing a large object is likely to lead to 
the anticipation of perceiving a heavy object when you try 

to pick it up, and low-pitched sounds when you put it down. 
Hence, different types of sensory stimulation seem to go to-
gether for everyday products, and people tend to agree on 
such cross-modal correspondences (e.g., Schifferstein & Tan-
udjaja, 2004). 

Schifferstein et al., (2010) investigated whether and how the 
overall pleasantness of a multisensory product relates to 
the pleasantness of its constituents, comprising of different 
sources of sensory stimulation. In this study, sixteen differ-
ent product variants (e.g., a table lamp) were evaluated af-
ter creating all possible combinations of either a pleasant or 
unpleasant color (vision), weight distribution (touch), sound 
and smell. Schifferstein et al. found that the pleasantness of 
unisensory stimuli influenced the pleasantness of a complex 
multisensory product only to a very small degree. However, 
in this particular study the selection of (un)pleasant stimuli 
for the different sensory modalities was carried out indepen-
dently for each modality, which may have led to (in)congru-
ous stimulus combinations. Therefore, in the present study 
the (un)pleasant stimulus sounds are all generated specifi-
cally for a particular product context.

This paper studies the effect of (un)pleasant sound on the 
perceived pleasantness of products. We aim to understand 
the differences between visual and overall pleasantness 
judgments involved in product experience, and the kind of 
effect sound has on these judgments. The experiment mea-
sured two dependent variables (visual and overall pleasant-
ness of the product), while one factor (auditory pleasant-
ness) was varied, with four levels of treatment (no-sound 
(control condition), original sound, pleasant sound, and un-
pleasant sound). 

method

Participants
Sixty participants (34 female and 26 male), students and em-
ployees of industrial design engineering at Delft University of 
Technology, participated. The mean age was 29.7 years. Fif-
teen participants were randomly assigned to each of the four 
experimental conditions differing in sound type. All partici-
pants reported normal hearing.

Stimuli
In total eight products that are commonly used on a daily 
basis were chosen for the experiment: dustbuster, epilator, 
hairdryer, microwave, mixer, shaver, toothbrush, and washing 
machine. Products were selected to be neither very pleasant 
nor very unpleasant as regards their visual quality, as con-
firmed by 25 judges. The lowest rating on a 7-point scale was 
for the hairdryer (3.72) and the highest rating was for the mix-
er (5.08). The mean rating for all products was 4.34.
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Visual stimuli
Products were presented as photos (500 x 500 pixels, 150 
dpi) on a computer screen. All products were chosen to have 
a neutral color and were presented on a white background. 
Brand information was erased. See Figure 1 for two examples 
(dustbuster and epilator).

Auditory stimuli
Each product was represented by one corresponding prod-
uct sound, except for the washing machine, which was rep-
resented by two different sounds resulting from different 
operation cycles (i.e., the washing cycle and the spin cycle). 
Hence, in total nine original product sounds were used that 
each lasted three seconds. These sounds were recordings of 
the main functioning mechanisms of the products. 

The pleasantness of the original product sounds was manipu-
lated in Sound Studio three, for three of the four experimen-
tal conditions (excluding the no-sound condition): original 
sound, pleasant sound and unpleasant sound. In total 27 
sounds were used (nine products x three pleasantness lev-
els). According to Zwicker & Fastl (2001), the pleasantness 
of a sound is highly correlated with psychoacoustical param-
eters: the higher the perceived sharpness or loudness is, the 
lower the sensory pleasantness is. To make the sounds pleas-
ant, a low-pass filter was used and the amplitude of the low-
er frequency range of the sounds was slightly increased. To 
make the sounds unpleasant, a high-pass filter was used and 
the amplitude of the higher frequency range was slightly in-
creased (see Figure 2 for two examples). During these manip-
ulations, the spectral-temporal composition of a sound was 
kept as close as possible to the original version of the sounds.

The pleasantness of the manipulated and original sounds 
was tested in a paired-comparison task by asking 25 judges 
which sound they thought was the most pleasant. A partici-
pant compared three sound pairs for each product type in 
two presentation orders. Descriptive statistics show that the 
pleasant sounds were chosen in 53% of the cases (n = 1350) 
as most pleasant, original sounds in 33%, and unpleasant 
sounds in 14 % of the cases. A repeated measures analysis 
indicated that the number of choices for pleasant, original, 
and unpleasant sounds was significantly different from each 
other [F(2, 448) = 152.68, p < .001]. These data confirm that 
pleasant versions of the sounds were perceived as more 
pleasant than the original versions, and that original versions 
were perceived as more pleasant than the unpleasant ver-
sions. These preference orders were confirmed at the level of 
the individual products. However, the manipulations of the 
hairdryer sounds did not yield the predicted preference or-
der. Pleasant sounds in all hairdryer combinations were cho-
sen in 34% of the cases (n = 150) as most pleasant, original 
sounds in 22%, and unpleasant sounds in 44 % of the cases. 
Therefore, for the hairdryer the unpleasant version of the 
sounds was used as the pleasant sound condition, the pleas-
ant version of the sounds was used as the original sound con-
dition, and the original version of the sound was used as the 
unpleasant sound condition in subsequent analyses.

Procedure 
A participant was randomly assigned to any of the four experi-
mental conditions: control condition, original sound condi-
tion, pleasant sound condition, and unpleasant sound condi-
tion. The visual and auditory stimuli were presented using a 
specially designed application developed using the Trolltech 
Qt (Mac OS X — free edition) tool kit. The application ran on 
a Macintosh iMac Intel Core 2 Duo with 19" screen. For the 
presentation of the auditory stimuli, external headphones 
(Sennheiser HD 205) were used. Participants were seated in 
front of the screen at a distance of approximately 50 cm. They 
were instructed to rate the products presented as photos on 
the computer screen on the bases of their visual and overall 
pleasantness. In all conditions, product types were randomly 
presented for each participant. The entire experiment was 

Figure 1. Examples of two product photos used in the study. Dustbuster on 
the left and epilator on the right. (Philips my shop Nederland have autho-
rized the use of the Philips product photos for our study.)

Figure 2. The pleasantness manipulations of sounds presented as barkscales 
for two products (Dustbuster and Epilator). The full black line indicates the 
original sounds, the fine dashed line indicates pleasant sounds, and the 
course dashed line indicates unpleasant sounds.
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self-paced and there were no pauses between the rating trials. 
One rating session for nine products lasted about five minutes. 

In the three experimental conditions (original, pleasant, un-
pleasant), two rating scales (visual pleasantness and overall 
pleasantness) appeared simultaneously on the screen, but 
were initially inactive for rating. The participant was asked to 
listen to the sound of the product presented on the screen. A 
participant was allowed to listen to the sound more than once 
while evaluating the pleasantness. All sounds were presented 
at a similar, comfortable listening level preserving the natural 
variation in the loudness of sounds. Participants were not al-
lowed to change the sound levels during the experiment. 

After a sound was heard, the rating scales became active. 
Participants first rated the visual pleasantness and then rat-
ed the overall pleasantness of the product under the influ-
ence of the sound. They were instructed that visual pleasant-
ness was about a sensory judgment based only on the visual 
quality of the product. For the overall pleasantness rating, 
a participant was encouraged to imagine the product as a 
whole with all sensory properties. Ratings were collected on 
a seven-point Likert scale (one indicating ‘not pleasant’ and 
seven indicating ‘very pleasant’). In the control condition, the 
nine rating trials were completed in the absence of a corre-
sponding product sound. 

Data analysis
We analyzed the pleasantness responses in SPSS by doubly 
multivariate repeated measures analysis of variance (Ste-
vens, 2002, p.538). In this analysis, we used the overall and 
visual pleasantness ratings as the two dependent variables, 
while Product was a within-participants variable with nine 
levels, and Condition differed between participants with four 
levels (control, original, pleasant, unpleasant sound). For the 
multivariate effects, we report the values of Rao’s F, corre-
sponding to Wilks’s Λ. Significant effects were investigated in 
more detail by repeated measures analyses for the separate 
dependent variables. In accordance with Stevens (2002), we 
corrected the degrees of freedom of the univariate tests with 
the Greenhouse-Geiser Λ if Λ< 0.7, and we averaged the Λ val-
ues from Greenhouse-Geiser and Huynh-Feldt, when Λ> 0.7.  
Differences between individual samples were investigated by 
post hoc t-tests with Bonferroni adjustment.

results

In the multivariate tests, we found significant effects for Con-
dition (p < 0.001), Product (p < 0.001), and the Condition × 
Product interaction (p = 0.024). However, in the univariate 
significance tests in the separate analyses for the two types 
of pleasantness judgments, the Condition × Product interac-
tion did no longer reach significance (overall pleasantness p 
> 0.20; visual pleasantness p = 0.06). As we were not pri-
marily interested in the data for the individual products, we 
decided to perform no additional analyses at the level of the 
individual products. 

If judgments for visual pleasantness are unaffected by the 
sounds participants hear, we expect responses in the four con-
ditions to be identical. However, the Condition main was sta-
tistically significant [F (3,56) = 3.1, p < 0.05]. Post-hoc tests 
with Bonferroni adjustment indicate that these outcomes are 
mainly due to a difference between the control condition and 
the pleasant condition (p < 0.05). A separate analysis compar-
ing only the three experimental conditions shows no Condition 
main effect [F(2,42) = 1.6, p > 0.20].

We expect the overall pleasantness judgments to be affected 
by the product sounds, and this is confirmed by a Condition 
main effect [F(3,56) = 4.9, p < 0.01]. Post-hoc tests show dif-
ferences between the control condition on the one hand and 
the original and the unpleasant conditions on the other hand 
(p < 0.01 and p < 0.05, respectively). Although no other sig-
nificant differences are found, the separate analysis compar-
ing the three experimental conditions still shows a Condition 
main effect [F(2,42) = 3.2, p < 0.05]. Post hoc analyses show no 
significant differences between the three conditions, although 
difference between the original and the pleasant condition just 
failed to reach significance (p = 0.055). 

These analyses show that the pleasantness judgments in the 
control condition, where a product is presented without any 
sound, differ substantially from those in the three experimen-
tal conditions. This suggests that the presence or absence of 
sounds has an important effect on how judgments of both vi-
sual and overall pleasantness are formed. In the absence of 
sound, participants seem to treat the visual and overall pleas-
antness judgments similarly: The mean ratings are very similar 
(3.89 for visual, 4.02 for overall pleasantness) and the Pearson 
correlation coefficient between the visual and overall pleasant-
ness ratings is 0.32 [N = 135, p < 0.001]. 

In contrast, in the three sound conditions the means for visual 
pleasantness are consistently higher than the means for overall 
pleasantness. Surprisingly, although the differences between 
the three experimental conditions fail to reach statistical signif-
icance, the pattern of means is similar for the visual and overall 
pleasantness judgments, with the means consistently differing 
about one unit (Figure 3).  The Pearson correlation coefficients 
between visual and overall pleasantness ratings for these three 
conditions vary between 0.24 and 0.27 (N = 135, p < 0.01). 

Figure 3. Visual and overall pleasantness ratings (± SEM) in the four experi-
mental conditions.
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disCussioN

The present study shows that ratings for visual and overall 
pleasantness are similar when no sounds are provided with 
the visual stimuli (pictures). This is not surprising, since par-
ticipants are not provided with any non-visual information. 
Hence, when they judge overall pleasantness, they can only 
base their judgments on the visual information provided. 
Therefore, the judgments of visual pleasantness are likely to 
concur with those of overall pleasantness in this comparison. 

When participants are provided with product sounds, how-
ever, the overall pleasantness data shows a considerable 
decrease in pleasantness ratings. This decrease may be due 
to the low appreciation that is generally found for product 
sounds. In contrast, visual pleasantness increased when 
sound was added. Possibly, the pleasantness of the pictures 
contrasted with the low auditory pleasantness of the sounds, 
and thereby boosted the visual pleasantness ratings in the 
study (Anderson, 1973). Alternatively, we might suggest that 
the addition of sound makes the product come alive, which 
makes the visual representation more interesting and in-
creases its pleasantness. 

The finding that the presentation of product sounds affects 
both overall and visual pleasantness ratings has implications 
for product development practice, because it indicates that 
company decisions should not be based on the evaluation of 
partial data. If participants in consumer panels are provided 
with limited information, their judgments will only have lim-
ited external validity. As we see in the present study, provid-
ing additional sensory (auditory) information has a significant 
impact on both types of pleasantness judgments. 

Similarly, sensory processes are likely to affect consumers’ 
buying processes (Lageat et al., 2003; Spence & Gallace, 
2011). Consumers often purchase household appliances in 
stores in the absence of sound. This is even more so for on-
line shopping experiences. In many cases, people who buy 
products are able to use only a single sensory modality (i.e., 
vision) to compare products (see Fenko et al., 2009). Thus, 
their pleasantness judgments are mainly based on product 
appearance, which may provide different information than 
the auditory product properties. Multi-sensory experiences 
only take place in home environments after product purchase, 
and people’s judgments of product pleasantness may need 
to be adjusted accordingly. As a consequence, many buyers 
may be disappointed with their purchase, because even the 
properties of the relatively pleasant sounds may lead to a de-
crease in overall product evaluation. Moreover, retailers and 
producers may be confronted with consumer complaints, as 
the product may not live up to consumer expectations.  

The pleasantness ratings in Figure 3 suggest that the origi-
nal product sounds and the unpleasant versions we created 
were about equally unpleasant. This indicates that the sound 
quality of the products currently found in the market does not 
enable pleasant auditory experiences. The sounds we used 
belong to everyday products that people use for mundane 
tasks such as shaving, drying hair, cooking, washing, and so 

on. These unpleasant sounds may lead to momentary annoy-
ance (e.g., preparing a cake with a loud mixer can disturb the 
user and other people), the desire to avoid using the prod-
uct again (e.g., an electric toothbrush producing loud and 
rough sounds does not invite the improvement of personal 
hygiene), or even health problems due to sensory fatigue 
(e.g., being exposed to a loud hissing sound from an air-con-
ditioner may eventually lead to health issues). On the positive 
side, our results suggest that if efforts are put into improving 
the sound quality, both the visual and the overall experiences 
with products are enhanced and, consequently, users will be 
more pleased and willing to interact with the products. 

Furthermore, even though intrinsic sound properties for 
products may generally be evaluated as unpleasant, some 
cognitive associations may nonetheless be positive and im-
prove product purchase (Özcan, 2014). For instance, a roar-
ing motor sound may evoke associations with being wild and 
untamable, and may make the user feel adventurous in the 
context of a motorbike ride. For a user who likes to feel ad-
venturous, using this product may give him more pleasure, in 
which case this sound may improve his product evaluation. 
Hence, making use of expressive sound properties may pro-
vide an additional route for improvement in the product de-
sign (e.g., Ludden & Schifferstein, 2007). 

We have shown that there is interplay between the sensory 
properties of a product (audio-visual) with regard to the expe-
rience of pleasantness. However, our manipulations were re-
stricted to the auditory product properties only and we have 
not manipulated the contribution of visual product proper-
ties. A future study could systematically investigate how each 
sensory property of a product (e.g., visual and auditory) indi-
vidually contributes to affective product experiences. 

One of the limitations of the current study is the partici-
pants’ lack of physical experience with the product proper-
ties tested (i.e., auditory and visual product properties). In 
other words, participants’ judgments on visual and overall 
pleasantness are based on the photos and recorded sounds 
of products instead of the products proper (i.e., tangible or 
physical products). A future study could investigate whether 
the effects found would persist if participants interacted with 
physical products (provided that the physical products can 
be modified in situ in order to produce pleasant as well as 
unpleasant sounds). Furthermore, other product experienc-
es pertaining to basic affective responses could also be mea-
sured as a continuation of the current study. For example, it 
could be tested whether the product is perceived as pleas-
ing, stimulating or powerful in relation to the interventions 
caused by the sounds of the products, perhaps even with dif-
ferent degrees of pleasantness. 
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aBstraCt

this paper discusses an approach to possibility-driven design as an alternative to traditional 
problem-driven design approaches. the first parts discuss merits and challenges when design-
ing for possibilities, and present some examples of existing design theories that exemplify the 
potential contribution of this view on design. Next, a five-staged possibility-driven design pro-
cess is introduced, in which personal anecdotes are collected, selected, and analysed as a main 
fuel for the design process. a design case is reported that applied this process to the design of 
office furniture. a positive, personal anecdote of an office worker about ‘dissolving in the mo-
ment’ was selected as the main design theme for designing a novel experience in the office 
mediated by a chair. the design case is used to discuss details of a possibility-driven design 
approach. finally, we reflect on the suitability of the approach for different design scenarios, its 
limitations, and possible (future) applications. 

keyWords: Possibility-driven design, experience design, methodology, design case, subjective 
well-being

iNtroduCtioN

Traditional design approaches mostly focus on ‘undesirable’ 
present situations and envision an ideal future state where 
these situations are resolved. In the words of Roozenburg and 
Eekels (1995, P.84), ‘design is a special form of problem solv-
ing. We speak of “a problem” when someone wants to reach 
a goal and the means to do so are not immediately obvious. 
Problem solving is the process of thought, in which those 
means are sought intentionally’. There are numerous examples 
that illustrate this traditional problem-driven view on design, 
e.g. faster trains to reach our destinations on time, heaters to 
protect us from the cold, air purifiers to shield our homes from 
bacteria, paper clips to keep our sheets of paper together. This 
traditional problem-solving way of reasoning is relevant since 
it increases the quality and effectiveness of the products and 
services we all use, seeks to minimize problematic situations 
that could threaten our well-being, and generally makes our 
lives ‘easier’ and ‘better’. However, neutralizing the negative 
by solving our everyday problems does not necessarily mean 
delivering a positive and worthwhile experience (Desmet & 

Hassenzahl, 2012). Focusing on the positive side of the solu-
tion spectrum with a possibility-oriented approach promises a 
fresh perspective on the role of design. 

This possibility-driven view on design has recently been pro-
posed in the design research community. In the words of Hek-
kert and van Dijk (2011, p. 120), ‘a designer’s job is to look for 
possibilities, and possible futures, instead of simply solve 
present-day problems’. Similarly, Desmet and Hassenzahl 
(2012) call for a transition from problem-solving to exploring 
possibilities in design, which, regarding the end result, par-
allels a transition from neutralizing the negative to exploring 
the positive. They see problem-driven design as ‘curing dis-
eases’ and as the management of ‘hygiene’ and ‘enabling’ fac-
tors (2012, p.4). In sum, a possibility-oriented approach to 
design seeks to explore the role of design in the positive space 
beyond neutrality (Desmet & Pohlmeyer, 2013). The relevant 
question for designers is less whether design can create new 
or support existing possibilities, but rather how. How do we 
design for possibilities? And how does an approach focusing 
on the introduction of possibilities differ in its process from 
one focusing on the reduction of problems? 
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The process of possibility-driven design does not seem as 
evident and straightforward as its traditional counterpart, 
and therefore introduces some interesting challenges for the 
design discipline. In this paper, we focus on the merits and 
challenges of a possibility-driven design approach and share 
how we tackled some of the challenges in an illustrative de-
sign project. We propose an approach that uses personal an-
ecdotes as a main fuel for the design process; and we outline a 
possible procedure for the collection, selection, and analysis 
of these anecdotes. The paper concludes with a critical reflec-
tion regarding the suitability of this approach. 

The illustrative design case presented in this paper was the 
first author’s graduation project of the ‘Integrated Product 
Design’ master’s program at the Delft University of Technol-
ogy, in the Netherlands (Jimenez, 2013). The project was car-
ried out for the office furniture manufacturer BMA Ergonomics 
in collaboration with the Delft Institute of Positive Design 
(DIOPD). The project goal was to design a product, product-
service combination, and/or office environment focusing pri-
marily on the positive contribution to the workers’ subjective 
well-being.

merits WheN desigNiNg for possiBilities

Possibility-driven design’s main value stems from a more posi-
tive and optimistic view of everyday life. Design is a discipline 
with the potential to change our environment and shape our 
societies. Understanding it exclusively as a way of reducing 
deficiencies might limit its potential. Consider the example 
of the Eurostar project given by Rory Sutherland (2012, May 
4): 6 million pounds were spent to reduce the journey from 
London to Paris by 40 minutes. With a reduced amount of this 
money, he explains, they could have put Wi-Fi on the trains, or 
even paid supermodels to serve the passengers, and make the 
journey more enjoyable instead of ( just) reducing the journey 
time. Even though somewhat unrealistic, this example show-
cases how reframing a situation positively extends the capa-
bility of design to innovate.

Design for experience offers a multitude of examples that il-
lustrate the value of providing users with positive experiences 
instead of merely decreasing the likelihood of negative ones. 
For instance, Desmet and Schifferstein (2011) assembled a col-
lection of 35 experience-driven design projects from the Delft 
University of Technology that focus on the experiential side of 
the process, and how these products aim to evoke a ‘pleasant’ 
and ‘appropriate’ experience. Although varying on intention-
ality and focus, these projects feature an array of examples 
on how experience design can do more than neutralizing the 
negative (see also Hassenzahl, 2010). More recently, some 
authors in the field of positive design — design for human 
flourishing — have proposed a possibility-driven view of de-
sign whose main focus and purpose is the effects of products 
on individuals’ subjective well-being (Desmet & Pohlmeyer, 
2013). The field has its foundations in theories and frameworks 
of ‘positive psychology’ and their body of knowledge. Thus, it 
is not focused on making the lives of miserable people less 

miserable by solving their problems, but on creating oppor-
tunities to help people flourish. In general, possibility-driven 
design seems particularly promising when targeting the sub-
jective well-being of individuals and communities (see Ruiten-
berg & Desmet, 2012; Desmet, 2011). 

In a similar way, authors in the fields of innovation and inno-
vation management favour a view of design as an engine for 
societal, cultural, end economic prosperity (see Buijs, 2012); 
design as an engine of possibilities. In his famous book, IDEO’s 
CEO Tim Brown (2009), urges for a shift from design to design 
thinking, which, he argues, is capable of translating insights 
into products that will improve lives. This view of innovation 
has a pronounced emphasis on possibilities and considers the 
responsibility of designers much greater than solely taking 
away what bothers people in everyday life. 

All authors mentioned above share the underlying view that 
product design can extend its spectrum to have an even bigger 
impact, and that possibility-driven design can be a promising 
road to successful new product development. They support 
the idea that it might be worthwhile to think beyond directly 
addressing an insufficiency.

ChalleNges WheN desigNiNg 
for possiBilities

Several challenges can be identified when designing for pos-
sibilities. Perhaps the most evident one is the lack of practical 
knowledge on how to identify and use them in design process-
es. In the following sections we suggest an approach on how to 
design based on possibilities. We outline some challenges and 
how we rose to them in an illustrative design case. This ap-
proach makes use of detailed, single incidents from the users’ 
perspective that represent the desirable design goal to deter-
mine the underlying and generalizable pattern of one event in 
order to formulate design specifications that will be applicable 
to a greater number of users. 

The approach, visualised in Figure 1, consists of five main 
steps. The first step is to learn from positive examples of user 
experiences by collecting personal anecdotes of the target 
user group about happy moments; moments that put a smile 
on peoples’ faces (Step 1). This step is based on the idea that 
possibility-driven design can be inspired by positive ‘role mod-
els’. These anecdotes are clustered with the use of variables 
drawn from theory on human experience and wellbeing that 
is available in (positive) psychology. The resulting happy mo-
ment clusters serve as a basis for the selection of the stories 
to be used in the design process, and provide an overview of 
the information gathered (Step 2). Next, the selected stories 
are thoroughly analysed in order to identify general patterns 
of the experiential narratives (Step 3). These patterns serve as 
the basis for the ideation phase, ultimately leading to a design 
proposal (Step 4). Some challenges regarding the evaluation 
and testing of concepts resulting from possibility-driven de-
sign are further discussed (Step 5).
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Step 1. identifying possibilities
A problem, or a problematic situation, has always to do with 
discontentment about its present state, and a common under-
standing of the existence of a more desirable one (Roozenburg 
& Eekels, 1996). If the desirable state is to be achieved by re-
ducing the insufficiencies of the current situation, this nega-
tive orientation makes the identification of a solution fairly 
evident and straightforward, e.g. I want my car to be faster or 
I don’t want water coming into my shoes. However, when talk-
ing about possibilities, its open-ended nature makes it more 
elusive to define, e.g. I want to find possibilities to be a bet-
ter person. Design problems may not always be as pragmatic 
as avoiding having wet feet, but they can be inscribed inside 
certain boundaries, i.e. specifications, that lead to a plausible 
solution, i.e. absence of the problem’s main cause. Possibili-

ties, on the other hand, do not seem as easy to spot as they are 
not necessarily apparent in the current context and are rather 
found in the design process itself. Yet, design approaches at 
hand are limited in providing the tools to identify them.  

Removing problems, or repairing the flaws, may make situa-
tions neutral but not necessarily good. A similar development 
can be observed in the field of psychology: positive psychol-
ogy focuses its efforts on optimal human functioning and on 
studying what makes life most worth living (Seligman & Csik-
szentmihalyi, 2000). In other words, the goal is to reach an 
understanding of how and when people flourish, and not just 
to ensure the absence of unhappiness. Several studies show 
that happy people, apart from being blessed with some ge-
netic conditions and having fortunate circumstances, usually 
engage in (intentional) activities that increase their well-being 
(Lyubomirsky et al., 2005). Certain activities (e.g. nurturing 
relations, taking care of one’s body, committing to one’s goals) 
have been found to particularly boost peoples’ happiness 
(e.g. Lyubomirsky, 2007), although individuals differ in ways 
to flourish and to find meaning in their lives. 

Accordingly, in the present design case, possibilities were 
found in peoples’ daily life activities or situations that they re-
ported to contribute to their happiness (in context), and anal-
ysed in terms of how and why people engage in these activities 
and situations. We believe that possibilities are there to be 
found, and moments of happiness represent promising entry 
points. In order to collect these moments, two methods are 
suggested for the field study: diary-booklets and interviews. 
The diary is meant for participants to shortly report positive 
moments from everyday experiences in the context, and the 
interview aims to deepen the details of these stories. In the 
following these steps are illustrated for the design case.

Diary-booklet

The diary-booklet was used to collect moments of happiness 
of ten office workers during the course of five working days. 
Furthermore, the diaries were intended to sensitize partici-
pants regarding the topic of study, i.e., happiness, and there-
by to prepare them for the interview. One of the daily tasks, 
called ‘once upon a smile’, formed the basis of the user study  
(Figure 2). In it, participants were asked to report three ‘smiles 
of the day’ —moments when they felt happy and fulfilled — 
and to summarize them using words, drawings, or any other 
preferred means of expression. Illustrative examples were 
given at the beginning of the diary. From the total of 150 as-
signments, only those assignments were included in the fur-
ther analysis that were fully completed and that related to 
incidents on a working day. For 32 responses, this was not the 
case. Hence, the final sample included 118 assignments

Interview-session

The research material for the interview-session was designed 
in order to find more details about the stories the participants 
described in the exercise ‘once upon a smile’ (Figure 3). A set-
up similar to that of generative sessions was designed (see 
Sanders & Stappers, 2012). ‘Creating movie scenes’ was used 

Figure 1. Structure design process
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as a metaphor for the session. This way of recalling events into 
a graphic way was supposed to a) put the respondents in the 
event again, so that they would easily recall all the sensations 
and characteristics of the moment; b) inspire the participants 
to use more ways of expressing their thoughts; and c) make 
the participants more comfortable about communicating their 
personal experiences. However, when the actual session took 
place, the participants did not feel confident to draw and get 
involved with these generative tools. It was then decided to let 
them free to express and communicate their anecdotes in the 
way they felt more comfortable, which was mostly verbally. 

Step 2. Selecting possibilities
As stated before, the reduction of problems or problematic 
situations is a typical starting point for many design projects. 
An agreement of these situations is mostly shared by a group 
of people. Possibilities do not ‘bother us’ as problems do, and 
they certainly do not represent any threat to our well-being. 
On the contrary, they embody a potential for a ‘positive’ result 
that is not as perceptible as the negative result of a problem-
atic situation if not resolved. This makes selecting a possibility 
over another a more subjective task. How then do we know 
which possibility to go for?

One dominant theory in positive psychology suggests that 
subjective well-being is a construct of five distinctive ele-
ments; namely, positive emotions, engagement, positive 
relations, meaning, and accomplishment (abbreviated as 
PERMA; Seligman, 2011). Seligman suggests that working 
on each of these constructs can foster well-being, and, ac-
cordingly, moments that promote happiness are enclosed 
inside one or more of these elements. For the approach, it is 
suggested to cluster the anecdotes by considering the con-
tribution of the moment to each element of the theory (the 
most dominant one). This step is intended to steer the at-
tention and design efforts towards certain elements of the 
theory where more anecdotes are present, and to provide an 
overview of the information gathered. Once this analysis is 
finished, a number of anecdotes are chosen out of a clus-
ter (consisting of a variety of anecdotes) by considering the 
richness of the description of the moment (how detailed it 
is described), how well it represents the cluster as a story in 
itself, its originality, while at the same time resonating well 
with familiar experiences, i.e. the feeling of recognition (see 
Hassenzahl, 2010). 

Figure 2. Example of the exercise ‘once upon a smile’.

This approach proved valuable as the majority of stories were 
not related to the work itself that people perform at the of-
fice, but rather to small interactions in-between, e.g. social 
encounters, breaks. This might have been overlooked if the 
target user group had not been involved in the identification 
of possibilities.

Figure 3. Interview-session
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Figure 2. Example of the exercise ‘once upon a smile’.

In the design case, many anecdotes were related to the well-
being construct of ‘positive relations’; situations where par-
ticipants reported having a meaningful moment when sharing 
with colleagues. Four anecdotes were selected from this clus-
ter to further use in the design process. Since this cluster con-
tained stories in which the participants interacted with other 
colleagues, a fifth anecdote was selected from the cluster 
‘positive emotions’ in order to find possibilities in moments of 
self-indulgence (see Figure 4 for anecdotes selected).

In engineering design, after having outlined a problem state-
ment and a design brief, one important step to address the 
problem is to turn it into a set of design specifications. These 
specifications, or design parameters, set the boundaries for 
the design process, direct the designer towards a feasible so-
lution, and set out guidelines for the selection and evaluation 
of the final design (see Pahl & Beitz, 1988). Somewhat refined 
specifications could have facilitated and increased objectivity 
of the selection process during the design case. Specifications 
for designing are of relevance in the next step.

Step 3. Aggregating a personal experience to a gen-
eral pattern
For possibility-driven design, and due to the use of positive 
anecdotes as carriers of possibilities, we used an experience 
design approach to infer specifications from the anecdotes, 
inspired by the work of Hassenzahl et al. (2013). These authors 
suggest an approach to find patterns underneath autobio-
graphical stories in order to uncover the ‘mechanism of the 
experience’; the elements that make it resonate. They propose 
the identification of phases, important time points, and signifi-
cant elements that make the story meaningful for the experi-
ential intention. Likewise, the stories selected are turned into 
patterns that contain ‘experiential specifications’. In this step, 
it is recommended to use analogies of situations that capture 
the essence of the experience, and assign them an experiential 
theme that represents the core of the story.

In the following, this step is described for the anecdote that 
inspired the final design:

Figure 4. Anecdotes selected
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‘Dissolving in the moment’ anecdote

My office has a special area where the coffee machine is placed. 
This space is full of colours and comfortable furniture and a rea-
lly beautiful view over a park. I always go alone there once in a 
while to think and have some coffee. I feel completely relaxed. 
What I like the most is that it feels like I am not working anymo-
re! (female participant, age 34)

This anecdote represents the cluster ‘positive emotions’. In 
practice, you may not like drinking coffee, and your routine 
when taking breaks at work may be different from the one de-
scribed. However, you may recognize the feelings reported in 
it if you were to go through the same situation. Hassenzahl 
(2010) calls this the ‘plausibility’ and ‘resonance’ —  feeling 
of recognition — of experiences. In this case, the participant 
who likes drinking her coffee in this sensorial place has the 
facilities to ‘let her mind wander’ and ‘dissolve in the moment’, 
which is the experiential theme assigned to the narrative as 
expressed in Figure 5.

(self-indulgence); the experience can be a routine, but not too 
frequent; the environment becomes a treat; in this space the 
person can ‘let his mind wander’; there is a certain distance 
from the working desk; and there is an element (alibi) that jus-
tifies the action. 

This narrative represents in a more formal and abstracted way 
the experience described in the story. Once the meaningful 
elements of the story are dissected and the experience is au-
thored, the process of designing a product to mediate such an 
experience takes place. 

Step 4. Conceptualization
The set of ‘experiential specifications’ described in the nar-
rative form the basis for the conceptualization phase of the 
process and for the final design proposal. The experiential in-
tention is the main guidance for the design process, and there-
fore all the elements of the experience ought to be considered. 
The experience is put to the fore and shaped by the material 
designed (Hassenzahl et al., 2013; Hassenzahl, 2013).

The design proposal that resulted in the design case was called 
Gibbous Chair (Figure 6). The Gibbous Chair is an elegant piece 
of furniture especially designed for the office environment as a 
resting chair. The chair provides the context to ‘let one’s mind 
wander’ and ‘dissolve in the moment’. This experiential inten-
tion is defined and mediated by a number of elements. The 
most apparent element is the pronounced height of the chair, 
which is as much as three times the height of a normal (of-
fice) chair. This new perspective of the environment becomes 
a treat for the office worker. Moreover, the elevation provides 
a moment of seclusion from the environment without being in 
isolation. The office worker enjoys this moment of pleasure in 
a semi-private way.

The second element that defines the experiential intention is 
the ‘alibi’ that explains and justifies the moment of pleasure. 
People need to have a reason to sit there, to be entitled to use 
it. The Gibbous chair provides them with two elements that 
justify their action: a magazine rack in which office workers 
share interesting things to read, and a coffee table. These ele-
ments aim to have the same effect as the coffee in the original 
story. The person prepares the coffee, and steps away from the 
desk in order to have a moment of seclusion. It is important 
to note that the Gibbous Chair is not intended to be used for 
work-related activities, and therefore it does not provide the 
space to do so. For that reason, the coffee table was designed 
to be too small to be used for work purposes. This connects 
to the experiential intention, since the moment of pleasure is 
experienced by stepping away from the desk, and by leaving 
your work behind for a moment. In Gibbous Chair, office work-
ers find the facilities to enjoy a short moment of relaxation and 
self-indulgence.

Step 5. Evaluation
Generally, the result of a problem-driven design process, and 
the concept selection, can be evaluated taking into consid-
eration the design specifications derived from the problem 

Figure 5. Picture-metaphor ‘letting the mind wander’

The experience of ‘dissolving in the moment’ at the office starts 
with a decision to take a step away from your desk. One impor-
tant canon of the moment is the fact that the person leaves the 
desk physically (leaving their work), but not the office. People 
do it with the intention of having a moment of privacy where 
they are somewhat distant but not isolated from the rest. Hav-
ing an overview of the surroundings reinforces the feeling.

The experience is ignited by an ‘alibi’ (i.e. a coffee break) that 
defines the time frame of the experience and creates an ex-
planation for the moment of seclusion (it justifies the action). 
The ‘space’ or ‘context’ where the experience takes place is 
inscribed inside certain physical boundaries. This context is a 
source of delight and pleasure (a treat). The reward is com-
plete relaxation. This space is facilitated and encouraged by 
the company and it is highly sensorial and ‘beautiful’. The mo-
ment should not interfere with the working routine but rather 
let people choose the best moment to take action for them-
selves. There are three main phases: the person working, the 
decision to take action (alibi), and the event itself.

To summarize, the key elements of the experience are: the 
person has this experience alone and for his/her own pleasure 
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statement, the accuracy to accomplish these, and the expec-
tations of the clients. In the case of possibility-driven design 
there is no need to fulfil or any problem to address. How then 
can then the results be evaluated?

Usually, the experiential patterns guide the process to prelimi-
nary concept ideas. These concepts should be evaluated by 
considering how well the material recreates the experience 
targeted, as well as other (more) usual criteria like simplic-
ity, aesthetics, and level of innovation. Moreover, the client 
and stakeholders should be involved in this process as in 
most product development cycles. However, since the result 
of these steps (the concept) embodies an experience, it is 
strongly suggested to use (experiential) prototypes to recreate 
the feelings. After all, evaluating (and judging) an experience 
should take place by ‘experiencing’ it in a real-life situation, in 
order to test whether its intended qualities are achieved. 

In the design case, a prototype was built and tested in an of-
fice setting in order to learn from the experiences of people 
when the product was placed in their environment. Important 
findings include the positive perception of the design by most 
participants, and the rich and varied descriptions of their ex-
periences while using the chair. Some described it as being on 
a different layer, as a new and fresh perspective, and even as a 
ski lift bringing you through the clouds.

disCussioN 

The present paper suggests an approach to possibility-driven 
design as an alternative to traditional problem-driven design 
approaches. Note, however, that we do not intend to suggest 
that the traditional ways of designing should be substituted 
by a possibility-driven design view, nor do we devalue their 
results. Many of the problems faced by our modern societies, 
from hunger to lack of water supplies, need and must be ad-
dressed by the powerful tools of a problem-driven approach. 
Instead, we are proposing a view of design based on possibili-
ties as an addition to current design practices — an addition 
that offers alternative results that might extend the solution 
space beyond merely reducing a deficiency.  

The steps suggested in our approach parallel those of a classic 
problem-driven design cycle in that the process follows a linear 
sequence from an analysis phase to the evaluation of results. 
Indisputably, the starting point of both approaches is differ-
ent — if not opposite. One focuses on undesirable aspects in 
a context, while the other concentrates on desirable aspects. 
One might wonder, however, if the difference lies only in how 
to frame the situation, or if it also exists in the design process 
itself and the steps to follow. In traditional problem-driven 
design cycles, product design specifications mostly guide the 

Figure 6. The Gibbous Chair storyboard
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design process after the analysis phase until the evaluation of 
the final concept (e.g. Pahl & Beitz, 1988; Roozenburg & Eekels, 
1995; Ulrich & Eppinger, 1995). These specifications are gen-
erally measurable and comparable (e.g. the chair should ac-
commodate users from P5-P90). In our approach, we suggest 
to have ‘experiential specifications’ to lead the design process, 
instead of solely technical ones. These specifications are to a 
great extent intangible. On the basis of this, we consider the 
approach to have indeed certain similar qualities compared 
to its traditional counterpart, but the focus on experiential 
product specifications differs greatly from guiding the pro-
cess along more objective, clear-cut boundaries. This pres-
ents certain limitations of the approach. For instance, if you 
want to increase the efficiency of plane combustion engines, 
or prevent chemical reactions in intravenous medical devices, 
an approach focusing on positive experiences might not be as 
suitable as having a number of technical specifications that 
guide the process. Moreover, in our approach, personal an-
ecdotes and user involvement was key to finding possibilities 
since, after all, it was about office workers’ subjective well-
being. The approach would fall short of tools if used in cases 
where user involvement is not considered, as might be the 
case in more utilitarian or industrial settings, i.e. designing 
new ways of making the process of injection moulding more 
reliable, or researching how chicken can easily find the food 
tray in poultry farms.

Our approach to design for possibilities used personal and au-
tobiographical anecdotes as a source of inspiration. We then 
attempted to cluster them to select five for the design process. 
This raises an important question: how do we choose the best 
possibility and why? In the design case presented we decided 
to select the ones we considered were richer in terms of de-
scribing the situation. It was a rather subjective way to decide 
whether one possibility had more potential than another, and 
depended greatly on the design team and relevant stakehold-
ers. However, having a clear goal and further specifications 
regarding the context and/or the users would likely facilitate 
the selection of possibilities. Specifications and demands can 
also facilitate the evaluation of the concepts in later stages of 
the design process.

The main suggestion underlying the approach described in this 
paper, and the related design case, is the idea that possibili-
ties can be a valuable direction for design and that they can 
be designed (for). Problems bother us, and they are rendered 
negative and undesirable. Possibilities, on the other hand, are 
positive potentials. For the specific design case described, 
and, in general, for design approaches that aim at design-
ing possibilities to increase happiness, considering theories 
and frameworks of positive psychology seemed relevant. The 
scientific study of subjective well-being already took on the 
challenge of studying the human potentials beyond neutrality. 
A mixed approach of both a top-down input, i.e. theories, as 
well as bottom-up insights, i.e. personal anecdotes, was used 
here. This implies that possible applications of a possibility-
driven design approach can go beyond mere pleasure and self-
indulgence, to designing for a meaningful, fulfilling, and happy 
life (see Desmet & Pohlmeyer, 2013). Possibilities can also 

present themselves as solutions to problems. In the Eurostar 
project example, if supermodels were paid to serve train pas-
sengers, the problem of people wanting to be on time in Paris 
would have been solved by introducing something ‘positive’ 
that reframes the situation and takes away the undesirable as-
pects of it. Probably, people would take the train earlier, but 
perceive the trip as an enjoyable experience. In this case, in-
stead of trying to reduce a deficiency, something positive is 
added that takes away the negative evaluation of the situa-
tion. Likewise, Gibbous Chair presents a positive experience 
by enabling office workers to have a moment of relaxation and 
self-indulgence that has been provided by the employer, a fact 
that can add significance to its user. 

The result of the illustrative design case is a new product cat-
egory — a chair with a different purpose compared to usual 
(office) chairs. Is radical innovation an implication of the ap-
proach? Or can it also be used for incremental innovation? One 
particularity of the design case presented in this paper was the 
conceptual freedom offered by the client and the explorative 
nature of the design brief. These elements, together with the 
experience methodology (Hassenzahl et al., 2013), steered the 
process to a novel purpose than what is normally conceived by 
a chair. However, designing for possibilities can also improve 
existing products and situations that are already around us 
(e.g. the Eurostar could have had a certain layout that allows 
for more interaction between passengers). We believe that 
embracing possibilities as a fuel for design can bring about 
improvements to existing products, i.e. incremental innova-
tion, as well as possible changes of frame and meaning to new 
ones, i.e. radical innovation (see Norman & Verganti, 2014). 

CoNClusioN

A possibility-oriented approach to design is not aiming to 
replace our common understanding of designing as a way of 
reducing deficiencies. The potential of this approach lies in 
appreciating both the implications for an alternative culture of 
innovation on the one hand, and the opportunity to design for 
a better future on the other — a future offering prospects and 
potentials. We hope to have shown through the design case 
that it is possible to design for possibilities, and that possibili-
ties are there to be discovered. We believe that a possibility-
oriented approach to design holds the potential of delivering 
products and technologies that will enable people to explore 
their capabilities in a more positive and humane way. 
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iNtroduCtioN

Contemporary reality shows us that we need to adjust learn-
ing practices (Lazzarich, 2013), and invest in creative educa-
tion based on society’s current technology (Novaes, 2003). In 
the learning process it is necessary that teachers invest in ex-
tracurricular activities that encourage student participation 
(Tuncel and Alva, 2010),in order to stimulate student motiva-
tion and creativity, which in turn increases student perfor-
mance, both academically and cognitively (Dias et al., 2004).

In this context we acknowledge the efficacy of storytelling in 
the learning process (Weller, 2000). However, we understand 
the development of a learning artifact based on hypermedia 
storytelling as a challenge, because it is necessary that we 
explore the nonlinearity possibilities together with character-
istics of learning objects (Busarello, 2011).

In a nonlinear environment storytelling unfolds through frag-
ments with connection points between each other, and al-
lows the user to know a story apart from its conventional 
linearity (Murray, 2003; Steiner and Tomkins, 2010). This im-
mersive aspect enables a more emotional and investigative 
navigation, facilitating the knowledge assimilation process by 
the user. It’s because this aspects increases the user engage-

ment levels. Moreover, the storytelling in a hypermedia en-
vironment favors the three aesthetic categories that amplify 
user experiences: Immersion, Agency, and Transformation 
(Murray, 2003).

Based on guidelines of learning object construction (Macedo, 
2010) we identified that the learning artifact must have ad-
dition to specific content, and must have some way to as-
sess and monitor the student learning process. We empha-
size that learning objects should have a clear and measurable 
goal, and it may be any media on digital or analog formats 
used for educational purposes. In that sense Busarello (2011) 
created a hypermedia learning object prototype based on 
comic language, focusing on learning the graphical represen-
tation concepts. This prototype was tested with a volunteer 
group who approved the effective use of comics for learning. 
The language of comics was selected because it helps to cre-
ate an emotional connection with the students (Hughes and 
King, 2010; Eisner, 2008). Moreover, the structure formed by 
interconnected images in sequential frames enables greater 
integration of comics' content and the reader's imagination. 
It also enabled the readers to impose their individual read-
ing pace, and therefore their personal learning pace (Gerde 
& Foster, 2008). 

aBstraCt

starting from the construction of a hypermedia comics learning object, this article aims to clar-
ify which gamification elements have been introduced in this artifact. thus we discuss the rela-
tionship between features and elements that make up the games for the student's motivation, 
the aspects of storytelling games, and the language of comics. Besides the development of the 
learning objects we emphasize gamification topics used in comics. as a result we identify that 
many gamification elements contribute in order to make the artifact as emotional as possible. 
topics such as fantasy help us to define the theme and genre of comics; clear goals, time and 
pressure, and feedback help in the dynamic of the students' test. the comics are structured on 
elements such as: onboarding, levels, challenges, as well as quests and progressive disclosure. 
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We verified, however, that despite hypermedia comics being 
effective tools for learning (Busarello, 2011), the concept of 
hypermedia comics covers a huge range of possibilities (Mc-
Cloud, 2006) that promote the implementation of aesthetic 
resources (Murray, 2003), which can be deployed in many 
different ways through a story. We verified that these fac-
tors should be further explored alongside the construction of 
learning objects based on hypermedia comics. One hypothe-
sis is that incorporating gamification concepts in hypermedia 
comics can contribute to an increase in student motivation 
through interaction with objects. Within this context, this ar-
ticle’s objective is to explain which gamification elements are 
being introduced to construct learning through hypermedia 
comics, created by Busarello (2011).

This article is structured as four topics: the first one covers 
the characteristics and elements that make up the games 
and its relationship to the individual's motivation. The sec-
ond topic discusses aspects of the game’s storytelling and its 
relationship with the comic’s storytelling. The third one pres-
ents the learning object development and the gamification 
topics and characteristics used by comics. The fourth topic is 
this article's concluding remarks.

motiVatioN By gamifiCatioN

The gamification’s concept covers the game engine’s uses 
for problem solving, motivation, and engagement for a given 
specific audience (Vianna et al., 2013). This approach con-
firms game thinking by using the systematic and mechanical 
act of playing in a context outside of the game. It is observed 
that individuals are motivated to play for four specific rea-
sons: to gain mastery of a particular subject; to relieve stress; 
as entertainment; and as a means of socialization (Zicher-
mann and Cunningham, 2011). 

We understand that the difference between the actions within 
a game and the actions outside the game – the ‘diffuse real-
ity of life’ – are differentiated by the feelings that individuals 
have. The first one of which there is a well-defined start and 
end, where the action rules are conscious and explicit and 
objects are clear (Collantes, 2013). Thus, the subject defines 
the actions with reference in the game’s final goal. However 
in actions outside the game we observed that gamification 
could be applied to activities where it is necessary to stimu-
late the individual's behavior (Zichermann and Cunningham, 
2011). The process of learning gamification can contribute 
to student motivation and the development of cognition 
(Schmitz et al., 2012).

Based on game mechanics, the concept of motivation is the 
articulation of an individual's experiences with the proposi-
tion of new perspectives ‘internal and external of the redefi-
nition processes, from the stimulus to creativity, autonomous 
thinking and providing welfare to the player’(Vianna et al., 
2013, p.30, translation modified). As regards the factors that 
contribute to the individual's motivation, we identify the 
intrinsic motivation and extrinsic motivation. The first one 

originates within the subject itself (Zichermann and Cunning-
ham, 2011). Thus, the individual engages with things willingly 
because these things awaken interests, challenges, and en-
gage, or give pleasure. The individual motivated in this way 
will seek news and entertainment, in order to satisfy their cu-
riosity. Moreover, it has the opportunity to develop new skills 
and learn about something (Vianna et al., 2013). On the other 
hand, the extrinsic motivation is based on the world sur-
rounding the individual (Zichermann & Cunningham, 2011). 
These motivations have as a starting point the subject's de-
sire to obtain an external reward, such as social recognition 
and material goods (Vianna et al., 2013).

The challenge in creating environments that explore gamifica-
tion is how to stimulate both forms of motivation in the per-
son. We identify that certain extrinsic rewards can destroy 
intrinsic motivations that affect the motivational aspect of 
the individual. In the case of the person's action in an environ-
ment, for example, it is of utmost importance that the intrin-
sic motivations are preserved, otherwise the individual can 
simply leave this environment (Zichermann & Cunningham, 
2011). The intrinsic behaviors are: ‘mechanical’; composed of 
the elements that enable the game to operate, as well as cre-
ating directions for the player's actions; ‘dynamics’, which are 
the interactions between player and game mechanics; and 
‘aesthetics’, which determine how the game will make the 
player feel during the interaction.

Games' characteristics appropriation
The gamification's concept means to appropriate the most 
effective elements of a game — mechanics, dynamics, and 
aesthetics — to create and adapt the individual experiences 
in several fields (Vianna et al., 2013). Once maintained the 
subject's motivation should provide stimulus to individuals in 
high-quality and different formats (Li et al., 2012).

Among these stimuli various game elements of mechanics 
seek to interact with the individual emotionally (Zichermann 
and Cunningham, 2011). The following stand out:
1. Points: enables player monitoring during the interaction 

with the system. It can both serve as a stimulus for the 
player, and serve as a parameter so that the developer 
can read the results of individual performance.

2. Levels: steps that have the intention to indicate the prog-
ress of the player within the game.

3. Leaderboard: the purpose is to make simple comparisons, 
usually through ordered data such as names and scores.

4. Badges: records the goals of steady progress within the 
system. This topic encourages social promotion.

5. Onboarding: enables an inexperienced player o engage 
with the system. It indicates the development of player 
engagement to experience a game for the first time.

6. Challenges and Guests: these challenges for players dem-
onstrate what to do within the game’s universe. 

7. Engagement loops: emotions that lead the player to re-
engage in the experience of the game.

8. Customization: can be characterized in several ways, and 
enables the processing of system items by the player.
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9. Feedback and Reinforcement: generally provide data to 
the players telling them about the environment and the 
result of their actions. Resources are essential to the 
game as a whole.

It is evident that among the characteristic elements of games, 
those that favor motivation stand out (Li et al., 2012). Fantasy 
makes for a more exciting experience for the individual, once 
he or she is embedded in the environment; objects and situ-
ations that are not present stimulate the player imagination. 
Clear goals enable the individual involvement in the system; 
once he or she objectively understands what must be done. 
Feedback and guidance enables immediate response by in-
creasing the levels of the individual’s engagement. It allows 
the individual to be conducted in the recovery of an error, 
if it occurs. Progressive disclosure favors the progressive in-
crease of the user's knowledge while in the game it increases 
challenge levels. Time and pressure helps to set clear and 
challenging goals. Rewards allow the subject's performance 
to be measured by assigning scores after completion of a 
game level. Stimulus ensures high levels of engagement.

In the developing an artifact based on gamification it is nec-
essary that it presents four essential characteristics (Vianna 
et al., 2013). The first is the goal of the object, the reason 
why an individual is performing that activity. It is the purpose 
designated for such an activity and one that the individual 
must constantly pursue; it is noted that the concept goes 
beyond target task completion. The second characteristic is 
the rules, whose function is to determine how the individual 
should behave and act towards challenges within a storytell-
ing environment. The rules favor the release of creativity and 
strategic thinking, once they adjust the level of complexity 
of individual activities to be performed; the third one is the 
feedback system, where the individual has guidance about 
his or her position regarding the factors that regulate the 
interaction. The fourth is the voluntary participation, which 
states that the first three topics encourage person participa-
tion. We believe that other aspects of games – storytelling, 
interactivity, graphics support, rewards, competitiveness, 
virtual environment, among others – are constructed to cre-
ate a close relationship with the goals, rules, feedback and 
voluntary participation (Vianna et al., 2013).

storytelliNg experieNCes: gamifiCatioN x 
ComiCs

We understand that both the act of following a story or play-
ing a game guarantee the individual a storytelling experience. 
It leads to cognitive experience, which translates into an emo-
tional and sensory product of the individual when engaging in 
a structured and articulated life. However in the first case, 
the individual experiences a story where he/she is not in-
cluded as a character. The individual participates ‘live’ in the 
story of another person, but without the possibility of inter-
ference in the plot course. In the second case, the individual 
‘lives’ a story. In other words, the storytelling's development 

depends on the person’s active action for its resolution (Col-
lantes, 2013). This experience feature of the individual in the 
games becomes an aesthetic category in hypermedia story-
telling (Murray, 2003). The understanding is that the possibil-
ity found in immersive digital media contributes to building 
more participatory stories, once the viewer should actively 
act in the story course. In the case of hypermedia storytelling 
we identified that the viewer can experience a story in games 
(Murray, 2003; Brockmeier & Harré, 2003).

In the context of learning, agents present in some games such 
as character, competition, and game rules may have a direct 
effect on student development (Schimtz et al., 2012). Similarly, 
in a story construction these elements can be exploited in vari-
ous ways. Any linear story covers a character performing ac-
tions somewhere, and these actions must respect the rules of 
the storytelling environment (Field, 2009). It’s identified that 
in the immersion process the user is willing to obey the rules of 
that new universe, and this involves both aspects of navigation 
rules such as the story and competition (Murray, 2003). 

For the game the storytelling unfolds through a hinged se-
quentiality of actions that determine the time, and lead to 
successive transpositions of situations and states (Collan-
tes, 2013). This same characteristic sequential division is 
perceived in the most basic form of linear storytelling, with 
the classic division into three acts of a story: presentation, 
confrontation, and resolution (Field, 2009). The comic’s frag-
mented structure in frames follows a sequential line that 
plays on the notions of time and space (Cirne, 2000). Also, 
in comics this sequentiality also allows a nonlinear story view 
(McCloud, 2006). 

Comics are media that are able to create an emotional and 
physical connection with the reader by virtue of their own for-
matting in sequential images (Hughes & King, 2010). Used as 
a learning tool, comics can motivate students (Gerde & Foster, 
2008; Iacono & Paula, 2011). Analogously games contribute to 
the motivation of individuals and therefore present themselves 
as an alternative in the learning process (Zichermann & Cun-
ningham, 2011; Li et al., 2012). The gamification contributes to 
intensifying the experience of the subject, in order to arouse 
emotions (Vianna et al., 2013). We identify that one of the 
main characteristics of this media is the storytelling environ-
ment that exploits experiences in stories. These experiences 
are essential to constitute the memory, communication, and 
knowledge of individuals (Gordon, 2006).

gamifiCatioN through the deVelopmeNt 
of hypermedia ComiCs

The learning objects are hypermedia comics that address the 
Solids concept of the Descriptive Geometry discipline. Basi-
cally through solid concepts the students seek to understand 
the geometric construction of objects represented by three 
dimensional-space. Based on Busarello (2011) the learning 
object is storytelling in comics with hypermedia navigation 
characteristics, with the nonlinear reading possibility be-
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tween frame sets. It has links with access to the visualization 
of data and parallel stories, with the possibility of direct ac-
tion from the reader, which leads to different story outcomes. 

The Descriptive Geometry's contents are inserted as part of 
the fictional story, while the characters'  actions are driven by 
readers who need the didactic knowledge to be able to inter-
act and read the storytelling. The story theme was based on 
the humor and adventure genres. All the puzzles involve the 
solids discipline concept. This choice is based on the fantasy 
element of the game and seeks to encourage student motiva-
tion (Li et al., 2012).

The object's development is based on the proposed construc-
tion of learning objects where the nonlinear storytelling iden-
tifies that the user should have a single entry and exit of the 
object, but with several links within it (Nunes et al., 2011). 
The successful exit of the object is one that passes through 
the positive answer of the student during the final test. More-
over, the structure allows the user some freedom of choice 
however guided they are by the environment. Into it the inter-
action enables the user to feel in control of the story (Cravei-
rinha & Roque, 2010).

As shown in Figure 1 each rectangle corresponds to a comic’s 
page that supports one to three story frames. The arrows 
show the user’s possible navigation. The rectangles in blue, 
where the description starts with the ‘L’ letter, represents the 
links’ contents. These provide information about the solids’ 
contents. It is possible to identify that in some parts the story 

is divided – as in frames eleven, twelve, and thirteen. At this 
point the reader is able to follow a specific story character. 
It allows the reader to view the same subject through differ-
ent points of view. Moreover it uses the aesthetic category of 
transformation (Murray, 2003) where the user has the ability 
to transform him or herself into a specific character. It also 
uses the Agency where the user action enables the choice of 
a specific path. In gamification the context of learning agents 
as character, competition, and game rules may have a direct 
effect on student development (Schimtz et al., 2012).

The knowledge tests within the object are used to monitor 
student learning, and are also a means of story navigation. 
Figure 1 shows that all tests lead to three possible paths. 
That's because when the test is submitted to the student, he 
or she should have to choose between three specific issues. 
If the student's answer is correct he or she is submitted to 
a story continuation. However if the answer is incorrect the 
characters are led to situations that induce the student to do 
the test again. To illustrate this process, the images below 
show the sequential pages corresponding to the first test's 
frames, 08, 09, 10.1, 10.2, and 10.3.

Figure 2 presents respectively the frames 08 and 09 (Figure 
1). In the plot, the pirates arrive on an island that has a cot-
tage, but while they moor up a sea monster attacks them. 
To escape, the characters run to enter the cottage. At this 
moment they need to decipher a puzzle to open the door. The 
puzzle is a test about a solid concept.

Figure 1. Structure of the Learning object in hypermedia comics Figure 2. Comic fragments that lead to the test – Frames 08 and 09
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In Figure 1 we can see that the comic’s beginning covers more 
stories and links for learning. It is based on the element of 
game mechanics onboarding that introduces the student 
to the storytelling and will also present the rules of the ob-
ject gradually (Zichermann & Cunningham, 2011). Similarly 
the object is composed of five different tests divided into 
three learning levels,characterized by levels,quests, and 
challenges,as well as progressive disclosure of the object 
content (Li et al., 2012). While the students are learning the 
content, the test becomes more complex. The three comic 
Levels are: the pirates' journey to the island; the decision of 
what path each pirate must follow alone; and the final test 
where they meet up again to find the treasure chest. This dis-
tribution regards the division of a linear storytelling (Field, 
2009), where the first level is the presentation, the second 
level the confrontation, and the third the story’s resolution.

We believe that the challenges in the plot contribute to in-
crease in individual immersion in the plot (Murray, 2013), as 
well as student engagement levels (Zichermann & Cunning-
ham, 2011). Gamification aspects that can be incorporated 
into learning objects are: experience repetition, different 
possible paths, recognition and reward (Simões et al., 2013). 
The first and the second one are identified by the nonlinear-
ity's possibilities into the story. The links associated with the 
story contents favor the repetition of experience, which is 
further stressed by tests. Analogously the path possibilities 
are explicitly identified in the plot parallel stories – between 
10.2 and 14 frames – and the nonlinear navigation character-
istics. The reward is identified in the continuity of reading at 
the end of each activity and completion of the story.

Based on the essential features of games (Vianna et al., 2013) 
the learning object presents a clear goal that is the learning 
of a solid discipline concept. The actions taken by the student 
during the storytelling course — story reading, educational 
content, resolution tests — are goals to be achieved by the 
individual. The rules are presented through browsing, where 
the student may choose to see the plot pictures or links and 
follow the paths of each character. Moreover, the student un-
derstands that the answers of tests have a direct effect on the 
story course. However there are the possibilities of the stu-

If the student's answer was incorrect, one of the pirates fights 
the sea monster while the others try opening the door. Figure 
3 presents respectively the story frames 10.1 and 10.3 (Fig-
ure 1). In the first one the pirate is struggling and those plot 
frames are the first wrong answer. Thus the student has the 
chance to do the exercise again. If the students answer the 
wrong option again, the comic’s continuation shows the pi-
rate being captured by the sea monster. These different out-
comes are in agreement with other characteristic elements of 
games (Li et al., 2012): 

• Clear Goals: once the student knows he/she has answered 
the test correctly the story proceeds; 

• Time Pressure: once these goals defy the student and the 
unfolding of the story; 

• Feedback: is related to the story continuation after the 
student answers. In those sequences, if the character is 
in a laughter situation the students know that the answer 
is wrong. Conversely, if the answer was correct the story 
continues its flow.

Figure 4 presents the frame 10.2 (Figure 1) that represents 
the image next to the correct answer. In it, the characters are 
safe inside the cottage. This frame does not present a possi-
bility of returning to the test and the student should continue 
forward. 

 Figure 4.Comic fragments in correct answer – Frame 10.2

Figure 3.Comic fragments in incorrect answer – Frames 10.1 and 10.3
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dents learning from their mistake and doing the tests again. 
This topic corroborates the feedback system where the story 
is used as media to motivate the learning of content. Thus, 
the feedback of answers leads the student to reading spe-
cific continuities in the plot. For example, when an answer is 
wrong the continuity of reading leads to an unfavorable out-
come within history. But if it is correct the story continues. 
It enables the construction of a single story to each student 
(Murray, 2003), and consequently affects the learning pro-
cess. In regards to the voluntary participation, we observed 
that the use of storytelling comics is a motivating factor in the 
learning process for students (Gerde & Foster, 2008; Short & 
Reeves, 2009; Hughes & King, 2010; Busarello, 2011). In the 
case of our hypermedia comics, the story assists in interpre-
tation and exemplification of content that can seem abstract 
to students. 

fiNal thoughts

This article's objective was to clarify how gamification ele-
ments should be introduced in the construction of hyper-
media comics for learning. We identified that in storytelling 
learning, artifact's construction requires the investment in 
characters and plots that emotionally captivate the student. 
In regards to the learning object we identified that the de-
scriptive geometry content must be present in the obstacles 
encountered by the characters, and it should be explored by 
students during media's nonlinear navigation. The naviga-
tion mechanism is tied to the knowledge that the student ac-
quires during reading the story, where the users’ shares are 
parameters for the construction of its own storytelling ver-
sion. Thus, links enable the student to know more about the 
learning content or the story. While, the way to assess the 
student's knowledge must be embedded in the story frames 
and as part of the plot. A given obstacle that the character 
must have to overcome is present in this form of test, and it 
requires the learning student's  knowledge. The test's answer 
feedback determines the story's continuation. The student 
will know the right or wrong answer depending on the char-
acter action in a certain set of frames after the test.

The possibilities in the hypermedia comic’s construction favor 
the concepts of gamification uses, both as student's motiva-
tion and for the mechanical's construction of artifact. Con-
struction elements such as fantasy help to define the story 
theme and genre; clear goals, time and pressure and feed-
back assist in dynamic assessments that students must do in 
the course of reading and navigation. The comics are struc-
tured based on elements of game mechanics. For example, 
onboarding, levels, challenges and quests, progressive dis-
closure, experimentation repetition, and opportunities and 
reward pathways are used for the characteristic elements of 
the learning object.

Finally the hypermedia comics learning object presents es-
sential gaming features, such as goals which are  linked to 
learning, rules which structure the way a student interacts 
with the story and the environment, and system feedback, 

which is mainly related to the reviews during reading and the 
story's sequence after the tests. We believe that these ele-
ments may contribute to the student's voluntary participa-
tion in the learning.
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iNtroduCtioN

Packaging plays an important role for the perfumery industry 
and market. The visual communication applied to a packag-
ing design may increase its influence over the consumer. We 
argue that, among other factors, the color of packaging has 
influence over fragrance perception. Before discussing this 
factor, we will conduct a brief introduction about the particu-
larities of designing packaging for perfumes.

Packaging is as important as the perfume it contains. Unlike 
other kinds of packaging, which in their origin were more con-
cerned with the strength and capacity of storage, the packag-
ing used to protect and store the perfumes have been treated 
for centuries with the care given to an object of art. By ana-
lyzing the perfumery history, we can see that the perfume 
was for many years exclusive to the nobility (Silva, 2012). As a 
luxury item, the packaging of perfumes also carried the trap-
pings of an object worthy of the nobility. The finest materials 
and techniques were used, varying according to the historical 
moment of each culture. Today, perfume is available to the 
masses. In spite of this, the primacy of beauty still remains 
in the design for perfume packaging. Throughout perfume’s 
trajectory in society, many changes have occurred in the so-
cial, economic, political, technological, and environmental 

spheres. Two events, though, have affected the paradigms of 
packaging design: the industrial revolution and the system of 
sales in large retail.

With the advent of industrialization, coupled with mass con-
sumption of perfumes, manufacturers were faced with the 
possibility of producing packaging in a fast and economical 
way so as to meet the growing market. For many years, ex-
traordinary artisans were in charge of packaging design for 
perfumes (Mariacher, 1992). However, with industrialization, 
the packaging production passes into the hands of a large 
team. Engineers, technicians, machine operators, marketing 
professionals, and designers all play a role in this chain of 
production. The implementation of self-service in the mid-
twentieth century (Camargo & Negrão, 2008) is a second 
milestone in the production of packaging. The emergence 
of retail trade and supermarkets modifies the dynamics of 
sales. No more are those sellers behind the counter, listen-
ing and answering every consumer's doubts and appeals. 
Packaging will be responsible for providing the necessary in-
formation concerning technical, regulatory, and commercial 
issues. It should also be attractive and compelling; it needs 
to be self salable. As packaging specialists usually say, pack-
aging is now playing the role of a 'silent salesmen' (Pilditch, 
1961). Such changes in the production and in the system of 

aBstraCt

this paper presents a discussion about the importance of the use of colors in a packaging 
design for perfumes. facing the potentiality of such visual stimuli in optimizing the user experi-
ence in the moment of choosing and buying. in this paper we point out the particularities of a 
packaging design for a product such as perfume. We discuss the use of verbal metaphor to de-
scribe fragrances, and we also discuss the possibility of associating smells and colors through 
such metaphors. materials, methods, and the results of a survey with Brazilian consumers are 
presented here. the results were compared with the fragrance market practices, and lead us to 
conclude that certain colors better reflect the message of a fragrance. We argue, therefore, that 
once using the appropriate colors in packaging design, the communication can be enhanced, 
and the perception of the quality of a perfume can be anticipated even before it is smelt.

keyWords: packaging design, color, perfume, consumer perception, Brazil.
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sales have been demanding new skills and knowledge. The 
designer should comprehend the limitations of industrial 
production so as to take advantage of it. In this way they can 
design packaging, which will make a difference to both the 
company and the consumer.

Among the different approaches that can be woven around 
a packaging design, we chose to analyze, in this paper, the 
influence of visual communication elements in the packag-
ing for perfumes; and, more specifically, the usage of colors 
for communicating the characteristics of each one of the fra-
grances. In a project of this nature, where what has been sell-
ing is the fragrance with its promises of welfare, seduction, 
and freshness (Ashcar, 2011), packaging must communicate 
such attributes. We therefore believe that the visual elements 
such as shape, texture, and color must be consistent with the 
stimuli that the fragrance will supposedly trigger in the con-
sumer. Given the power of colors to affect people, proven by 
its extensive use in communication, we decided to focus this 
investigation on them. Could colors represent the smells?

Scientists have proven that to visually identify a smell is 
not an easy task, because olfactory perceptions vary from 
individual to individual (Wolfe et al., 2012). Nevertheless, 
research in the field of neuroscience in different countries 
has shown positive results that point to a cross-modal as-
sociation among the different senses. Encouraged by this, we 
decided to investigate possible associations between colors 
and smells in the Brazilian market. As such, this study aims 
to present results and reflections about the perception of a 
group of consumers. Despite perceptions being particular to 
each individual, there is indeed a trend of certain associa-
tions between colors and smells.

the olfaCtory message traNslated iNto 
Visual aNd VerBal laNguage   

Communication in the world has been long dominated by ver-
bal language, that is, by speech. Certainly, our body language 
is the most immediate way to express feelings. It is linked to 
instincts and involuntary responses in our body. However, 
expressing feelings is different from communicating feelings. 
When the intention is to share with our peers what we are 
feeling, we frequently use words to do it.  In what concerns 
smells, we can react to an odor only by facial expression. But 
to share this feeling with someone else requires a little more 
information. Considering that humans have difficulty in ver-
balizing a smell and that the ability to discriminate between 
them varies according to a range of facts such as gender, age, 
and experience (Wolfe et al., 2012), to communicate an olfac-
tory perception is not an easy task. ‘When one tries to de-
scribe the smell elicited by a rose, for example, it will require 
multiple words, representing feelings, emotions, or memo-
ries of the individual’ (Teixeira et al., 2013, p.97). Because of 
this, we can have different interpretations about the same 
smells. Indeed, the complexity of the olfactory system cre-
ates difficulty to have a unique definition for each odor. The 

perfumery industry, though, has invested in building a vocab-
ulary to facilitate identification and discrimination of odors 
(Teixeira et al., 2013; Zarzo & Stanton, 2009; Donna, 2009). 

Given the extensive range of ingredients available in the 
world of perfumery, it is a common market practice to classify 
fragrances in olfactory families. This classification can vary 
from company to company, although highly trained special-
ists have done it. Despite being largely classified by empirical 
methods, recently, perfumes can be classified by technologi-
cal processes such as the ‘Perfumery Radar methodology’, 
which consists of a software tool developed by a group of 
engineers with the purpose of ‘reducing the arbitrariness to 
the empirical classification’ (Teixeira et al., 2013, p.113). For 
this research, however, we have opted for the classification 
presented by the digital magazine Osmoz (Table one), elabo-
rated by the Firmenich fragrance company. Even though it is 
an empirical classification, it is a recognized reference in the 
perfumery market. Moreover, Osmoz presents an approach 
that comes from meeting with the goal of this research. The 
magazine presents a definition for each one of the olfactory 
families (Table 1). In doing so, the consumer can have an idea 
of the feelings each family may elicit.  

Just as people use words to describe smells, we know that 
in the field of visual language qualities are also assigned to 
colors. In the case of colors, we have the universal classifica-
tion of warm and cold colors, which is a reflection of people’s 
experience in daily life. The fire, which makes us feel warm, 
usually varies from yellow to red (warm colors). The ice, which 
makes us feel cold, is the water in a solid stage. The water in 
its turn is seen as blue (cold color) when in a higher concen-
tration. However we have been giving meanings to the colors 
which are much more abstract than this. Studies of Goethe 
(2013), Kandinsky (2000), and Farina (1986) show an attempt 
at translating colors into sensations; that is, an attempt to de-
scribe the psychological effects of colors on people.

Given the predominance of the verbal language in our societ-
ies, we can infer that the use of verbal metaphors is a natural 
attitude when people want to express feelings. If the words 
are capable of translating odors and visual stimuli, it means 
that in some way we can connect these feelings to words. Es-
pecially if we assume that all the senses are connected. In oth-
er words, if we consider that there are not ‘departmentalized 
senses, but synesthesias as interrelationship of all the senses’ 
(Plaza, 1987, p.46). From that thought, we decided to conduct 
consumer research using verbal language as a connection to 
the possible association between colors and smells.

Could the Colors represeNt the smells?

It is common sense that colors are an important element in 
communicating emotions. Miguel Teixeira and his colleagues 
(Teixeira et al., 2013, p.99) assume that the look of a perfume 
(including its colors) greatly influences its judgment. They ar-
gue that the process of fragrance perception is hierarchical 
(Figure 1). It is initially influenced by culture, memories, and 
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OLFACTORY FAMILIES DEFINITIONS/ ATTRIBUTES

Oriental (Men) Refreshed by aromatic or citrus facets, oriental compositions draw their richness and sophistication 
from precious substances such as amber, resin, tobacco, spices, exotic woods, and animal notes.

Oriental (Women) Orientals —also known as 'amber' fragrances — stand out because of their unique blend of warmth 
and sensuality. They draw their richness from heady substances like musk, vanilla, and precious 
woods that are often associated with exotic floral and spicy scents.

Citrus(Men) This family includes all perfumes mainly composed of citrus notes such as bergamot, lemon, or-
ange, tangerine, and grapefruit. These fragrances are characterized by their freshness and light-
ness. The first ‘Eaux de Cologne’ belongs to this category. The masculine character comes from the 
frequently strong presence of aromatic and spicy notes.

Citrus(Women) Each perfume in this family is primarily composed of citrus scents such as bergamot, lemon, or-
ange, tangerine, and grapefruit, to which other orange-tree elements (orange blossoms, petit grain, 
or neroli oil) have been added. Floral or even chypre accords are sometimes present as well. These 
perfumes are characterized by their freshness and lightness including the first ‘Eaux de Cologne’.

Woody These perfumes, with their woody middle note, are warm and opulent when based on sandalwood 
or patchouli. Cedar and vetiver make them dryer. These warm, dry, and elegant masculine accords 
often contain a dash of citrus or aromatic notes.

Floral This family is composed of a large variety of creations ranging from sumptuous bouquet arrange-
ments to ‘soli flora’ compositions. Perfumers can let their creativity run wild, enriching florals with 
green, aldehydic, fruity, or spicy hints. With its natural scent, the floral note is one of the most 
widely used in women's perfumes.

Aromatic Aromatic notes are mainly composed of sage, rosemary, thyme, and lavender usually complement-
ed with citrus and spicy notes. These compositions' manly character makes them an all-time favor-
ite in men's perfumery.

Chypre Chypre by Coty enjoyed such success in 1917 that ‘chypre’ is now a generic name for a whole cat-
egory of timeless, classic perfumes. The compositions are based on oak moss, ciste-labdanum, pa-
tchouli and bergamot accords. The richness of chypre notes mixes wonderfully with fruity or floral 
notes. This family is made up of distinguished, instantly recognizable fragrances.

Table 1. Characteristics of some olfactory families. Source: Osmoz magazine. (2013).

Figure 1. The pyramid of scent perception based on Teixeira et al. (2013, p.99).
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past experiences. Then, in a second stage, we have the influ-
ence of the other sensory stimuli such as sight, taste, hear-
ing, and touch. Based on this, we can infer that colors can 
represent smells.

Besides this, we could observe, by analyzing the perfumery 
segment, the trend of using colors so as representing smells. 
The fragrance wheel created by the fragrance expert Michael 
Edwards (Figure 2) is an example of this. In a quick search on 
the Internet we can find lots of attempts of fragrance clas-
sification by a colorful wheel. Moreover, some research has 
been undertaken both in the cosmetics segment (Kim, 2009; 
Miloctic, 2006) and in the drinks (Gilbert et al., 1996; Mor-
ean, 2011; Morrot et al., 2001) with the objective of identify-
ing such associations. Despite the peculiarities of olfactory 
perception (factors such as age and sex have influence over 
it) the results show that the colors can influence odors. Based 
on this, we decided to investigate the Brazilian market by op-
posing consumer opinion to market practice. 

Materials and methods
We elaborated an online survey in order to investigate how 
consumers react to the names of olfactory families and also 
the characteristics attributed to them. Through this ap-
proach we aim to investigate how familiar with the perfumery 
vocabulary the consumers were. Moreover, we aim to iden-
tify if the associations which consumers make between color 
and smells are similar to those we can find in the market. The 
online survey was elaborated in Google Drive tool and it was 
distributed through the social network of the authors, mostly 
composed of designers and design students. However, the 
professional occupation was not an issue of selection. Re-
spondents were encouraged to spread the survey to their re-

spective social networks. Only personal information, such as 
age, gender, and city of residence were collected. In a period 
of one month (from 11/17/2013 to 12/13/2013), we obtained a 
total of 159 respondents (106 women and 53 men). The major-
ity of respondents (80%) were under 35, and over 90% were 
residents from the Southeast region.

Respondents were not asked about their habits of consump-
tion of perfumes. They were only asked to freely associate 
words (olfactory family names and their attributes) to one 
or more colors. We opted to use a qualitative approach and 
employed open-ended questions in order to avoid influence 
over the respondents. For this survey we selected the most 
known families of fragrances in the Brazilian market: citrus, 
floral, woody, and oriental. For each one of these families, we 
chose two words that according to the perfumery literature 
better represent the emotion elicited by them (see Table 1). 
For Citrus we have the qualities of freshness and lightness. 
Based on the floral olfactory family speech we could infer the 
qualities of romantic and feminine. With regard to the woody 
family we selected the qualities warm and elegant. Finally 
for the oriental family we selected the qualities of sophisti-
cation (richness) and sensuality. It is important to highlight 
that respondents were not informed that those qualities had 
a connection with the olfactory families presented. Moreover, 
the four qualities were presented in a different order to the 
olfactory families.

Two questions were posed to the consumers. Each one of 
them was divided into four sub questions (four attributes 
and four olfactory families). The first question posed was 
‘What color or colors do you associate with perfumes which 
have the following characteristics?’. This question was fol-
lowed by an example: ‘Blue, light blue, silver, gold, dark 
green... You can inform the color and the tone that you feel 
is most appropriate’. Then the four sub questions were pre-
sented:1 (1) Freshness and lightness, (2) Sophistication and 
sensuality, (3) Warm and elegant, (4) Romantic and feminine. 
The second question presented was ‘What color or colors 
do you associate with perfumes which belong to the follow-
ing olfactory families?’. The same example given in the first 
question was given in this second one. The sub questions 
presented were: (1) Citrus Perfume, (2) Woody Perfume, (3) 
Floral Perfume, (4) Oriental Perfume. In doing so, our aim was 
to identify if the colors mentioned for each olfactory family 
would coincide with those colors indicated for the character-
istics associated to each one of these families. That is, if the 
colors displayed for citrus perfume were similar to the colors 
indicated for the attributes of freshness and lightness.

Results
The table bellow summarizes the results obtained from the 
research. As mentioned before, consumers were free to give 
the answers to the questions. As a result of this, we got a va-

Figure 2. Fragrance wheel by Michael Edwards, from Fragrances of the World 
website.

1 In the original language (Portuguese) the qualities presented 
were: (1) Frescor e Leveza, (2) Sofisticação e Sensualidade, (3) 
Quente e Elegante, (4) Romântico e feminino.
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riety of nomenclatures. Light green, dark green, royal blue, 
bright red, sunset red, ice, amber, crystal white, old rose, 
burned rose, tropical colors: just to give some examples. We 
considered, though, in a single group the different variations 
of tones from light to dark from the same hue. That is, when 
we mention yellow we refer to the different yellows informed 
by the consumers. 

Analyzing the results shown in Table 2, and comparing it with 
the fragrance wheel (Figure 3), we can identify correlations 
between consumers' opinions and the colors chosen by Mi-
chael Edwards to represent such fragrances. The citrus fam-
ily is represented in the fragrance wheel by the color yellow, 
the second most mentioned by the respondents. For the 
floral family, the fragrance wheel presents three variations. 
Selecting only the floral and soft floral (excluding floral orien-
tal because it merges floral with another family, the oriental) 
we can see that the pink and red colors are used, as men-
tioned by the respondents. With regard to the woody family, 
the wheel presents the use of yellowish brown and tones of 
green, again according to the responses obtained in the sur-
vey. Finally, in the oriental family we have the use of a rosy red 
tone. From this first analysis we can infer that, even though 
the perceptions vary from person to person, some colors can 
be associated with the smells. In order to investigate the 
correspondences between colors and smells, we proceed to 
the analysis comparing the associations revealed in the sur-
vey answers (characteristics and olfactory families) with the 
market practices. For this purpose we selected some packag-

ing of Brazilian perfumes, which are classified in the citrus, 
floral, woody, and oriental families.

Looking at the table with the results it is interesting to ob-
serve the influence of raw material on the association of col-

Figure 3. Citrus, floral, woody, oriental: the colors of the families according 
to Michael Edwards.

CITRUS FRESHNESS AND LIGHTNESS

TOTAL OF MENTIONED COLORS 208 (100%) 223  (100%)

1st most mentioned color Green - 88 (42%) Green - 81 (36.3%)

2nd most mentioned color Yellow - 50 (24%) Blue - 75 (33.6%)

3rd most mentioned color Orange - 48 (23%) Lilac - 12 (5.4%) Yellow- 12 (5.4%)

Woody Warm and elegant

Total of mentioned colors 190 (100%) 217  (100%)

1st most mentioned color Brown - 98 (51.6%) Red - 83 (38.2%)

2nd most mentioned color Yellow - 16 (8.4%) Orange - 29 (13.4%)

3rd most mentioned color Green - 13 (6.8%) Golden - 24 (11%)

Floral Romantic and feminine

Total of mentioned colors 226 (100%) 219  (100%)

1st most mentioned color Pink - 103 (45.6%) Pink - 128 (58.4%)

2nd most mentioned color Purple/ lilac - 35 (15.5%) Purple/ lilac - 24 (10.9%)

3rd most mentioned color Yellow - 26 (11.5%) Red - 17 (7.8%)

Oriental Sophistication and sensuality

Total of mentioned colors 198 (100%) 229  (100%)

1st most mentioned color Red - 63 (31.8%) Red - 69(30%)

2nd most mentioned color Yellow - 21 (10.6%) Golden - 38 (16.6%)

3rd most mentioned color White - 18 (9%) Purple/ lilac - 31 (13.5%)

Table 2. Results of consumer research. Source: Created by the authors. 
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ors and smells. In the citrus family, the three most mentioned 
colors are the same we can find in the fruits used as raw 
material for this kind of fragrance, such as lemon, orange, 
bergamot, and mandarine. Besides that, over 60% of the 
listed colors were green and yellow as seen in the packaging 
of perfumes from the Natura company for citrus fragrances 
(Figure 4). It is worth highlighting that the colors yellow and 
green are also mentioned for the attributes used for citrus 
fragrances. The color blue, the second most mentioned as 
the color for the attributes of freshness and lightness, almost 
had the same amount of indications as the color green. Blue 
is a color universally used to represent the cold. In addition 
to this, we can notice that Natura also uses the color blue for 
a citrus fragrance. Moreover, we argue that the colors pre-
sented in open-air natural spaces may influence the percep-
tion of freshness: the colors of forest (green) and of the ocean 
(blue), the grass (green), and the sky (blue). 

As for the floral family, the most mentioned colors were pink 
and purple/lilac, totaling more than 60%, probably because 
these colors are commonly found in flowers. In addition to 
this, it is very common to find perfumes from floral olfactory 
families using these kinds of colors. If we take a look at some 
of the packaging of Natura's perfumes, we can confirm this 
tendency (Figure 5). When consumers were asked to indicate 

colors related to the attributes of their family (romantic and 
feminine), again they mentioned pink and purple/lilac. The 
color red was also mentioned. Once again we can notice a 
connection here between scents, words, and colors. Because 
flowers and romanticism are connected in the collective 
imaginary of people’s daily life, the results could not be dif-
ferent. In a quick search on the Internet we can find flowers as 
a symbolism of women and romance. Furthermore, ‘the flo-
ral note is one of the most widely used in women's perfumes’ 
(see Table 1).

With regard to the woody olfactory family, brown and its vari-
ations were mentioned in more than 50% of responses. Brown 
is the color of the wood, so that was a natural association to 
be made. We believe that, because they were not submitted 
to olfactory stimulus, the consumers made a connection with 
what they consider as raw material for the fragrances of the 
woody family; that is, the tree. Consequently they also men-
tioned other colors related to trees: yellow and green (leaves 
and twigs). As for the colors mentioned to the attributes of 
warm and elegant, even though they were not the same ones 
indicated to the woody family, we can established a kind of 
connection among the responses. The color brown can eas-
ily vary to tones of yellow, oranges and reds. In this sense, 
all the responses have a connection. Brown, yellow, orange, 

Figure 4.Citrus fragrances from the Natura company.

Figure 5.Floral fragrances from the Natura company

Figure 6. Woody fragrances from the Natura company
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red: they are all warm colors. Analyzing the packaging of per-
fumes of the Natura company, we can see the use of the col-
ors mentioned by the respondents (Figure 6). 

Finally, it was in the oriental family that we could observe 
more variation in the results. We did not have a strong in-
dication for just one or two colors. If we consider the most 
mentioned color, the oriental family was the one that had 
less votes, 31.8% for the color red. For citrus we have the first 
mentioned color (green) concentrating 42% of the votes. In 
the floral, we have 45.6% concentrated in the color pink. In 
the woody family, we have 51.6% concentrated in the color 
brown. In spite of this, and taking account the three most 
mentioned colors, there is a predominance of warm colors. 
This has everything to do with the definition presented for 
this olfactory family, as shown in Table 1. Furthermore, the 
yellow is the color of one of the main ingredients of this ol-
factory family: the vanilla ingredient. We can observe it in 
almost every perfume which has vanilla in its composition. 
They commonly have a liquid with a yellowish color, which 
influences the packaging when the bottle is transparent. This 
is, the liquid gives to the packaging a yellowish color2. 

Despite warm colors being the most mentioned in the orien-
tal family, the colors white (seventeen mentions), and blue 
(thirteen mentions) were also regarded as representative. 
That is probably due to the reference these respondents may 
have from the Orient. Colors like blue and white are quite 
common in Asian landscapes. White and blue can be found 
in some packaging, however oriental fragrances usually have 
warm colors. It can be confirmed by checking the perfumes 
of the oriental family on the Osmoz magazine website. Lastly, 
regarding the colors mentioned for the attributes of sophis-
tication and sensuality, we had the colors red and golden. 
These two colors are linked to the colors mentioned in the 
oriental family. However the third most mentioned color was 
purple/lilac, which is not as warm as red and yellow, but it is 
a color related to the royalty (Heller, 2013. p.196), and conse-
quently with the idea of sophistication. It is not a warm color 
but it is also not a baseless choice, because we can find this 
kind of color in the packaging of oriental perfume from the O 
Boticário collection (Figure 7). 

CoNClusioNs aNd perspeCtiVes  

We live in an age where much of the attention, if not all, has 
converged on the consumer. One speaks about the power of 
influence of the consumers, the strength of collectiveness. 
One speaks of the importance of user experience, interactiv-
ity, and interface usability. It is worth highlighting that most 
of the time such experience begins at the point of sale, dur-
ing the moment of the buying decision. The packaging in this 
sense plays an important role in the experience of the user/
consumer. A packaging with inefficient visual communication 
runs the risk of being deprecated in the midst of competi-
tion. Packaging which does not appear in accordance with 
the content may generate frustration in the user. Moreover, 
in what concerns the packaging of perfumes, we argue that 
the more consonant with the perfume the visual communi-
cation is, the more successful the packaging will be. We as-
sume that a visual language in synchrony with the smell will 
enhance the reception of the message you wish to convey.

In this paper we presented an investigation about the use 
of the colors to represent smells. From the results obtained 
through the survey we could conclude that consumers’ as-
sociations between smells and colors are in consonance with 
what we can see in the market practice. We assume that it 
is a subject that requires thorough research. However, these 
initial results lead us to conclude that color perception can 
be linked to the olfactory perception. Even though each per-
son has a particular perception, influenced by his own experi-
ence, social life also influences the way consumers perceive 
colors and smells. We believe that the better designers can 
understand the perception of consumers, the better and 
more efficiently they can design. As possibilities for future 
studies we point to the analysis of other visual elements such 
as shapes, typography, and textures. As well as research 
about the influence of colors over other fragrant products like 
shampoos, and air fresheners. In addition to this, we recom-
mend other color perception surveys in which consumers are 
subjected to fragrance tests.
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Figure 7. Oriental fragrances from the O Boticário company

2 In the website Osmoz (http://www.osmoz.com) we can find 
some examples of perfumes with vanilla. For instance we have 
1881 en fleurs (by Cerruti), Aimez-moi (by Caron), Alchimie (by 
Rochas), Alien Essence Absolue (by Thierry Mugler), and Allure 
(by Chanel).
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iNtroduCtioN

At its core the field of design is about creating a better life 
for people. As such interactions with products, devices, and 
interfaces should facilitate and mediate emotionally mean-
ingful experiences so as to positively impact people’s lives. 
User experience (UX) is understood in different ways by sev-
eral disciplines (Roto et al. 2011); however there are common 
fundamental principles. Beyond usability, a point of interest 
in science and industry for many years, the recent approach 
of UX extends the view on user product interaction to include 
aspects of emotions (Green & Jordan, 2002; Hummels, 2000; 
Manzari, 2003). Therefore, the motivation of UX is about en-
hancing the overall experience to meet psychological and 
emotional needs, including the motives of the user (Hassen-
zahl, 2010). Further, by triggering the user’s emotions it is 
more likely that this will increase brand loyalty and help cre-
ate a point of difference for products in saturated markets.

The Complexity of Experiences
Experiences are situated in real life and need to be consid-
ered from this perspective, and due to their nature are com-
plex, contextual, evolving, dynamic, short and long-term, 
and deal with the issue of time. It is relevant therefore that 
any conceptual model takes into account these aspects and 
attempts to acknowledge the complexity of UX.

In this paper we propose an integrated and comprehensive 
model of experience covering the most prominent perspec-

tives from across the design field. It is intended to support 
designers from different disciplines to consider and deal 
with the user experience. The vision is for the model, labeled 
‘Unified User Experience Model’, to support both the analy-
sis of existing products, interfaces, and systems as well as 
the development of new designs that take into account this 
complexity. In essence we hope the model can enable design-
ers to develop more marketable, appropriate and enhanced 
products, and systems to improve experiences and ultimate-
ly the lives of people.

state of the art

In order to develop an integrated model on UX we need to 
provide an overview on the state of the art models on user 
experience and emotional design. We divide them into two 
categories: models describing individual UX aspects and 
foundational principles (Norman, 2004; Desmet, 2002; Des-
met & Hekkert, 2007; Jordan, 2000; Hassenzahl, 2010), and 
others describing UX as a process which includes multiple in-
fluences and is inherently more complex (Khalid & Helander, 
2008; Karapanos et al., 2009; von Saucken et al., 2012; von 
Saucken et al., 2013b; Gomez, 2012; Gomez et al., 2013). Fur-
thermore, we divide UX into a Micro and Macro perspective, 
which includes aspects from most of the models presented 
and contextualizes the user experience as a dynamic activity. 
Finally, we derive a unified approach that covers the relevant 
and important aspects for experience design synthesis.

uNified user experieNCe model
eNaBliNg a more CompreheNsiVe uNderstaNdiNg 
of emotioNal experieNCe desigN

Constantin von saucken, rafael gomez
technische universität münchen, queensland university of technology
  saucken@pe.mw.tum.de, r.gomez@qut.edu.au 

aBstraCt

design deals with improving the lives of people. as such interactions with products, interfaces, 
and systems should facilitate not only usable and practical concerns but also mediate emo-
tionally meaningful experiences. this paper presents an integrated and comprehensive model 
of experience, labeled ‘unified user experience model’, covering the most prominent perspec-
tives from across the design field. it is intended to support designers from different disciplines 
to consider the complexity of user experience. the vision of the model is to support both the 
analysis of existing products, interfaces, and systems, as well as the development of new de-
signs that take into account this complexity. in essence, we hope the model can enable design-
ers to develop more marketable, appropriate, and enhanced products to improve experiences 
and ultimately the lives of people.

keyWords: Emotional Design, User Experience, UX, Unified User Experience Model
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Models Describing Fundamental UX Aspects
Presented here are prominent models on user experience and 
emotional design, including Norman’s (2004) Three levels of 
processing, Desmet’s (2002) Basic model of product emotion, 
Desmet & Hekkert’s (2007) Framework of product experience, 
Jordan’s (2000) Four pleasures framework, and Hassenzahl’s 
(2012) Three level hierarchy of goals. They all focus on indi-
vidual experience aspects and do not claim to regard UX ho-
listically. This way, they are descriptive and support the foun-
dational aspects of UX.

Processing Experiences by Norman (2004)
Norman (2004) details distinctive processing layers that 
cause different kinds of experiences including visceral, be-
havioral, and reflective. Norman posits that a product is per-
ceived and automatically assessed through its look and feel 
(visceral), as well as its purpose and functionality (behav-
ioral), leading to an action. Above these, the reflective level 
represents conscious thought and reflection of that experi-
ence (Figure 1).

• Visceral level. This is the fastest system of processing and 
makes rapid judgments and assessments of the perceived 
appearance and beauty of objects and the environment. 
Visceral design may relate to the shape, materials, colors, 
feel, sound, and smell of a product: the embodied design.

• Behavioral level. Deals with pleasure and effectiveness 
of use related to usability and functionality: What does 
a product do? What function does it perform? For experi-
enced users this level of processing is performed almost 
unconsciously.

• Reflective level. When it comes to rationalizing the prod-
uct interaction, it is the reflective level that is being en-
gaged. Users think consciously about their products — 
about their stories, self-image, and pride. This processing 
is not aroused directly by sensory input, but is based on 
the memory of behavioral experience, and is highly de-
pendent on the user’s unique background (culture, val-
ues) and history (remembrance of experiences).

Product Emotions by Desmet (2002)
One of the earliest emotional experience models was the Ba-
sic Model of Product Emotions by Desmet (2002), consisting of 
four parameters in the eliciting process of emotions including 
appraisal, concern, product, and emotion (figure 2).

This model is based on the proposition that all emotional re-
actions result from a process in which individuals appraise 
the product as harmful or beneficial (Frijda, 1986). ‘Appraisal’ 
refers to the immediate and automatic evaluation of an event 
in which both individual concern and product interaction 
have an impact. ‘Concern’ relates to the significance or value 
that an individual places on any given experience. According 
to Frijda (1986), events that satisfy a concern yield positive 
emotions, while events that threaten a concern lead to nega-
tive emotions. The ‘product’ is the mediator and influences 
the overall appraisal by facilitating or threatening a concern. 
Desmet argues that the dynamic of all three parameters; ap-
praisal, concern, and product, lead to an emotional reaction.

Product Experience Patterns by Desmet and Hekkert 
(2007)
With their Framework of Product Experience, Desmet & Hekkert 
(2007) present three different experience patterns that help 
designers ‘design for experience’. They distinguish between aes-
thetic experience, experience of meaning, and the emotional 
experience attributed to a user-product interaction (Figure 3).

The ‘aesthetic experience’ pattern is triggered by the prod-
uct’s sensory impact on the user — the perceptual process. A 
product can be pleasant in terms of optic (beautiful to look at), 
acoustic (pleasant sound), haptic (good to touch), or olfactory 
(smells nice). The pattern relating to the subjective user’s inter-
pretation, labeled ‘experience of meaning’ pattern is based on 
memory retrieval and association of a product — the cognitive 
process. The experience of meaning depends on the individual 
and the cultural context of the user. When it comes to evalua-
tion (appraisal) of product perception and cognition, an emo-
tional experience can be triggered — an affective phenomenon.

Figure 1. Three levels of processing by Norman (2004) Figure 2. Basic model of product emotions by Desmet (2002)
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Four Pleasures by Jordan (2000)
In Designing Pleasurable Products, Jordan (2000) argues that 
usability-based approaches are ‘limited, even dehumaniz-
ing’, as the user interacting is regarded only with ‘cognitive 
and physical characteristics’. He presents the Four Pleasures 
Framework to expand this perspective and include psycho-
logical aspects in order to understand users more realisti-
cally. Jordan distinguishes between four types of pleasure in 
his classification:

• Physio-pleasure. The body and sensory organs, like tac-
tile and olfactory stimuli, trigger this experience. A de-
signer aiming at creating physio-pleasure needs to design 
surfaces, shapes, smells, and further embodiment char-
acteristics according to the physical and physiological 
needs of the user.

• Socio-pleasure. This experience is triggered by relation-
ships with other persons or society as a whole: a prod-
uct facilitates social interactions — people want to feel a 
sense of belonging and social interaction.

• Psycho-pleasure. Psycho-pleasure experiences pertain to 
people’s cognitive and emotional reactions — they want 
to achieve certain goals and be proud. This experience is 
triggered by the judgment of process effectiveness and 
the results of a product interaction based on the user’s 
expectation. To achieve this, designers need to develop 
usable, efficient, and effective products that make users 
feel competent.

• Ideo-Pleasure. This experience is based on moral or ethi-
cal values, and personal aspirations, and how these are 
met by product interaction. The product can illustrate 
certain values through its physical appearance (e.g. sus-
tainable materials for eco-design), but also the intangible 
brand image of a product.

Goals and Needs by Hassenzahl (2010)
For Hassenzahl (2010) the fulfillment of goals is a central is-
sue of his book Experience Design. He distinguishes between 
three levels of goals based on Activity Theory by Kaptelinin & 
Nardi (2006) (Figure 4).

• Lowest level: motor-goals. On this level the goal and ac-
tions are more concrete with regard to a specific product: 
How does a user fulfill a goal? Different products thereby 
cause different motor-goals for the same do-goal: ‘mak-
ing a call’ with a mobile phone, demands other operations 
than with the Skype application.

• Middle level: do-goals. This level of goals is labeled as 
the what-question: What does a user want to achieve? It 
is a concrete desired outcome of an action, independent 
from a concrete product or technology. For example, the 
do-goal of ‘making a call’ can be achieved by using a tele-
phone or Skype.

• Top level: be-goals. This is the level that targets experi-
ences: Why does a user want to achieve a goal? It relates 
to rather abstract user needs common for all humans. 
This is the level to start from when designing for experi-
ences: asking what are the be-goals for the user and de-
sign based on those needs.

In order to design experiences starting with be-goals, Has-
senzahl relates to a set of ten basic user needs, originally de-
fined by Sheldon et al. (2001): autonomy, competence, relat-
edness, self-actualizing, security, luxury, popularity, physical 
thriving, self-esteem, and pleasure. He proposes bringing 
these needs into the interaction context and to derive prod-
uct concepts fulfilling them.

Models Describing UX as Process
In contrast with the first section, the following models are 
more complex and describe user experience as the interplay 
of different influences over time. The framework by Khalid 
and Helander (2006) describes the evaluation of affective 
design from the designer and user perspective. Karapanos et 
al. (2009) focus on the change of user experience over time. 
The Customer Experience Interaction Model by von Saucken 
et al. (2012) integrates different discipline perspectives and 
theories on UX.

Figure 3. Framework of Product Experience by Desmet & Hekkert (2007) Figure 4. Three level hierarchy of goals by Hassenzahl (2010)
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Framework for Evaluation of Affective Design by Khalid and 
Helander (2006)

A useful framework is outlined by Khalid & Helander (2006), 
labeled ‘Framework for Evaluation of Affective Design’ (Figure 
5). This framework is descriptive and intends to outline issues 
that must be addressed in order to illustrate affective design 
from the Designer’s Environment (left) and the Affective User 
Experience (right).

Within the designer’s space three constraints exist including 
artifact design elements, context of use, and the social di-
mension. Artifact design elements refer to Norman’s visceral, 
behavioral, and reflective characteristics that products will 
elicit during interaction (Norman, 2004). The context of use 
refers to the physical environment and situations in which the 
designer expects the user to interact with the product. Final-
ly, the issue of trends, fashion, and social and cultural norms 
needs to be considered. For the user, individual user needs as 
well as the cognitive and affective systems will influence the 
emotional evaluation. Khalid & Helander surmise that users 
employ cognitive and affective channels to evaluate designs. 
The user’s individual characteristics, like culture, propensity 
for creativity, and other attributes impact both cognitive and 
emotional evaluative channels. 

Temporality of Experience by Karapanos et al. (2009)

Karapanos et al. (2009) proposed the ‘Temporality of Expe-
rience’ model (figure 6). Following the work of Silverston & 
Haddon (1996), Karapanos et al. identified three phases of 
product adoption including orientation, incorporation, and 
identification, which are driven by motivating forces including 
increasing familiarity, functional dependency, and emotional 
attachment that transition users from one phase to the next.

There is an initial stage identified as Anticipation, which re-
sults from the expectations prior to any physical experience 

with a device. Orientation refers to the initial experiences 
with the device, like the initial learning curve or excitement 
with new features. Incorporation reflects the stage when the 
device becomes more meaningful in the users’ lives. During 
this stage, usability and usefulness become significant fac-
tors that impact experience. Finally the Identification phase 
ushers in acceptance of the device into the cultural and social 
fabric of life, communicating self-identity and serving to dif-
ferentiate or connect to others.

Figure 5. Framework for evaluation of affective design by Khalid & Helander (2006)

Figure 6. Temporality of experience by Karapanos et al. (2009)
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CRITERIA MACRO UX MICRO UX

UX approach Creating a big picture of UX and deriving prod-
uct concepts

Proposing UX improvement and avoiding UX 
violation in detail

User goals Be-goals (why user wants it) Motor-goals (how user uses it)

Relationship User-Product-Context over time User-Product interaction

Impacts Evaluation of overall experience Interaction

Starting point Predefined set of user needs Existing product design

Result Effective UX Efficient UX

Influence Product concept and functions Product embodiment design

Development phase Early stage of goal setting Embodiment design, optimization

Time span Long-term: consideration during whole design 
process necessary

Short-term: occasional support during several 
stages possible

Abstraction level Rather abstract (goals, purpose) Concrete hints for design

Opportunity Radical UX innovation Only incremental UX innovation

Risk High, changes entire product Low, just improvement in detail

Customer Experience Interaction Model CEIM by von Sauck-
en et al. (2012)

The first integrated model we discuss is the Customer Experi-
ence Interaction Model (CEIM), by von Saucken et al. (2012). It 
provides a holistic view on the interaction of users with prod-
ucts. CEIM incorporates different relevant models and views 
from the disciplines of engineering, human factors, industrial 
design, and psychology. It supports the communication be-
tween developers by creating a common terminology (Figure 7).

CEIM is based on the ‘Block Diagram of Human Machine Sys-
tem’ by Schmidtke (1993) representing a classic ergonomics 
perspective with the goal to improve the working task fulfill-
ment by adapting the machine, its interface, and the envi-
ronment impact to the user’s capacity. It focuses the human 
machine interaction with relevant ports in between (sensory 
organs, muscular system, and user interface). Since user 

experience requires a stronger consideration of the human 
perception and processing, CEIM details the user element by 
adding emotions and motives.

CEIM enlarges the functional understanding of products by 
Indication, Aesthetic, and Symbolic aspects according to Stef-
fen (2000). User experience is more than just fulfilling tasks 
in a most efficient manner. The emotional value and experi-
ence by using an expensive sports car can be the result not 
only of great driving properties (practical function), but also 
of the pleasant exterior and interior design considering shape 
and materials (aesthetic function), as well as the prestige 
through product and brand (symbolic function).

Macro UX and Micro UX

Similar to the ‘Framework of Product Experience’ by Desmet 
& Hekkert (2007), we perceive in essence two different but 
integrated levels by which users experience products that we 
call Macro and Micro UX. We can observe experiences that 
are mainly driven by the context of use — by other people, 
brand values, culture, external influences, and so on, and we 
categorize this level as Macro UX. At this level the product 
is the enabler or mediator of its purpose and function, and 
the experience would not arise without the context. Those 
experiences are processed on the reflective and behavioral 
level (Norman, 2004) and relate mainly to psycho- and ideo-
pleasures (Jordan, 2000). They are long-term experiences 
and fulfill be-goals (Hassenzahl, 2010).

In contrast, Micro UX is directly caused by the product inter-
action, and the corresponding product’s embodiment within 
the immediate environment of the user. These experiences 
correspond to Norman’s (2004) visceral level and cause aes-
thetic experiences (Desmet & Hekkert, 2007), as well as re-
lating to physio-pleasure (Jordan, 2000). These experiences 
are caused by the product’s embodiment, are generally expe-
rienced in a short amount of time and influence motor-goals 

Figure 7. Customer Experience Interaction Model CEIM by von Saucken et al. 
(2012)

Table 1. Comparison of Macro UX and Micro UX by von Saucken et al. (2013a)
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(Hassenzahl, 2010). The differences between Macro and Mi-
cro UX are outlined in Table 1. It is important to identify the 
differences between these two levels as they form the basis 
of the model presented in this paper. However, it is their in-
tegration and the way that both levels interact that is most 
relevant for understanding an authentic user experience.

uNifyiNg tWo user experieNCe models

We present a synthesis of two models of user experience de-
veloped by the authors (Figures 8 and 9) in an attempt to con-
ceptualize the complexity of the user experience. Firstly, von 
Saucken et al. (2013b) developed the UXIM as a refined ver-
sion of the CEIM (Figure 7) presented earlier, which focused 
on the user-product interaction. The models are descriptive 
and mention context (physical and social for instance), but 
context is not further detailed or structured. This is where the 
DE3 framework by Gomez (2012) is used to support the model 
developed by von Saucken et al., but is itself more predic-
tive and thereby supports design synthesis. Through the uni-
fication of the two models, the Unified User Experience Model 
(Figure 10) is presented.

User Experience interaction Model UXiM by von 
Saucken (2013b)
CEIM (Figure 7) was evaluated in several industrial and stu-
dent projects with the task of supporting user experience 
(UX) design. UX aspects were missing and several opportuni-
ties for improvement were defined:

• A descriptive model needs to cover the temporal aspect of 
UX beyond the actual interaction: people can have an ex-
perience before their first encounter through expectations 
formed from existing experience of related technologies, 
brand, advertisements, or others’ opinions. Similarly, indi-
rect experience extends after usage through reflection on 
previous usage, or through changes in people’s appraisals 
of use (Karapanos et al., 2009; Roto et al., 2011).

• The inner representation of the used product, or mental 
model, has a strong impact on UX. Users derive a men-

tal model from their observation of the product (Norman, 
2004). This inner model need not necessarily be appro-
priate to what leads to confusion and frustration — a bad 
experience.

• UX focuses on triggering positive user emotions. These 
emotions need to be considered stronger than in CEIM. A 
differentiation between rational and emotional percep-
tion before, during, and after the interaction would offer a 
new perspective on the human perception and judgment 
of products.

• CEIM illustrates many relevant aspects of UX, but it is dif-
ficult to determine where exactly User Experience arises. 
The model gathers many different perspectives, but is 
difficult to explain to people without previous knowl-
edge. Furthermore, the illustration is text-based. A model 
should be more figurative and thereby intuitively under-
stood.

We enriched CEIM with these insights to develop the ‘User 
Experience Interaction Model’ (UXIM) (Figure 8). It consists 
of three UX-relevant parts: the interaction of user and prod-
uct (center, considering rational and emotional processing), 
the temporal perspective on the experience (left, expectation 
before usage and remembrance after usage), and the sur-
rounding environment (right, including social influences and 
service systems). Additionally, we include the mental model, 
as it strongly influences the experience.

The illustrated user interacting with the product (represent-
ed by a laptop) takes the center stage. User and product are 
linked via a classic ergonomics cycle according to Schmidtke’s 
(1993) ports: the user performs an action with the product 
using its input devices. The product carries out a function and 
returns the result via the output device. This is perceived and 
processed (interpreted) by the user leading to new actions. 
We included the enlarged function perspective of Steffen 
(2000) by adding the arrows Aesthetics and Prestige.

As UX is a subjective emotional reaction within the user, we 
get more into detail regarding the processing element: on the 
one hand, we distinguish between three time spans, repre-
sented by the cycle on the left side — before, during, and 
after usage (Roto et al., 2011). On the other, we divide the 

Figure 8. User Experience Interaction Model UXIM by von Saucken et al. (2013b)
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processing element into a rational-driven cycle (the external 
ring), and an emotional-driven (the internal ring). We includ-
ed a representation of a mental model in the center of the 
processing cycle.

Designing for Evolving Emotional Experiences 
Framework (DE3) by Gomez (2012)
The framework ‘Designing for Evolving Emotional Experienc-
es’ (DE3) was developed by Gomez (2012) from a study ex-
ploring two types of portable interactive devices (PIDs), and 
provides some principles when considering emotional expe-
riences at the Micro and Macro levels of the UX (Figure 9).

On the top far left is the title Personal or Social context (user-
product interface in context), which relates to the Macro UX, 
or Norman’s (2004) reflective level, and Hassenzahl’s (2010) 
be-goals. Essentially, the model identifies that social inter-
actions (social contexts) impacted the overall emotional ex-
perience to a large degree, varying slightly for each product 
category. Personal interactions (private contexts) did not im-
pact the overall emotional experience to the same degree. 
Below that, on the bottom far left is the box explaining the 
findings relevant for the User-product interface, relating to 
the Micro UX, Norman’s (2004) visceral and behavioural lev-
els, and Hassenzahl’s (2010) motor and do-goals. Principles 
for promoting positive experiences and avoiding negative ex-
periences are provided as recommendations.

To promote positive UX, the following aspects with Mediation 
and Functional categories must be considered:

• Mediation: From the outset consider how the device will 
mediate (facilitate) experiences beyond the functional.

• Functional: Make certain that the device performs its 
core function well.

To avoid negative UX the following aspects regarding Features 
and Auxiliary categories must be considered:

• Features: Reduce the number of additional features on 
the device.

• Auxiliary: Consider creating service for auxiliary (tertiary) 
activities of the device.

Overall the DE3 framework attempts to combine the Micro 
and Macro levels to form a holistic relationship and provide 
relevant recommendations. The DE3 model is designed to en-
able designers, and design researchers, to conceptualise and 
frame the design of devices to promote positive emotional 
experiences, and reduce negative emotional experiences, at 
the Micro and the Macro UX level.

The Unified User Experience Model
The UXIM and DE3 presented above (Figures 8 and 9), en-
riched with some of the principles and concepts of the mod-
els and frameworks presented earlier, were amalgamated 
into the Unified User Experience Model (Figure 10). The model 
aims to capture the complex, dynamic, evolving aspect of the 
experience over time. It is composed of both Micro and Macro 
UX level, which is argued to be a critical component for user 
experience.

The Unified User Experience Model frames von Saucken et 
al.’s (2013b) UXIM model at the center of the user experience 
and situates a variety of concepts from Gomez’s (2012) DE3 
framework and the other models presented previously into 
the Micro and Macro UX. The model has been designed to 
be dynamic in nature by having the capacity to consider the 
model in different modes. Potentially, there are three modes 
that take into account the (a) user-product interaction, (b) 
user-product within the Micro UX context, and (c) user-prod-
uct-Micro UX within the Macro UX context (Figure 11).

It is these various modes in combination that try and capture 
the complexity of the user and product interaction in context. 
Each mode can be understood separately but it is in consid-
ering the three collectively that provides a more holistic view 
of the user experience. The elements of the model can be ex-
plained based on the three layers described above.

(a) User-product interaction. This is the same as the UXIM 
model presented earlier (Figure 8, von Saucken et al., 
2013b). The three time spans: before, during, and after 
use, are present as the rational-driven cycle (external 
ring), and the emotional-driven cycle (internal ring). Rep-
resentation of the user’s mental model is included within 
the processing cycle.

Figure 9. Designing for evolving emotional experiences (DE3) framework by Go-
mez (2012)
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Figure 10. Unified User Experience Model (after 
Gomez, 2012; von Saucken et al., 2013b)

Figure 11. Three modes: (a) user-product interaction, (b) user-product within Micro UX and (c) user-product-Micro UX within Macro UX

(b) User-product interaction within Micro UX. Here the 
Micro level is introduced and pertains to the product in-
teraction and the corresponding product’s embodiment 
within the immediate environmental context of the user. 
These experiences correspond to Norman’s (2004) vis-
ceral level and cause aesthetic experiences (Desmet & 
Hekkert, 2007) and relate to physio-pleasures (Jordan, 
2000), caused by the product’s design, influencing the 
motor-goals (Hassenzahl, 2010). The various elements 
include:

• Co-existing Products. Other products that impact the 
user-product interaction — for instance a computer 
mouse or external hard-drive when interacting with a 
personal computer.

• Product Service. The necessary services required for 
the product to function properly — for instance an 
electrical outlet to plug the personal computer into.

• Persons / People. Other persons who impact on the 
user-product interaction.

• Physical Environment. The immediate physical en-
vironment of the user-product interaction — for in-
stance the physical room the personal computer is 
situated in.

• Weather. The immediate environmental climate im-
pacting the user-product interaction — for instance, if 
the interaction is occurring outside, rain or other con-
ditions may prohibit activity completely.

• Light. The available light, natural or artificial, that is 
available for the user-product interaction to occur.

It is proposed that the Micro UX level impacts the immedi-
ate interaction between user and product, and although it 
can lead to emotional experiences, these are short-lived 
and may not go on to impact the emotional experience in 
the long term.
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(c)  User-product-Micro within Macro UX. This mode takes 
into account the entire model and is conceptually where 
the product becomes an enabler or mediator of its pur-
pose and function within a given context. Those experi-
ences are processed on the reflective and behavioral level 
(Norman, 2004), and relate primarily to psycho, social, 
and ideo-pleasures (Jordan, 2000). They are rather long-
term experiences and fulfill be-goals (Hassenzahl, 2010). 
The various elements identified include:

• Supersystem. Other products and services that are 
coordinated within an integrated service system

• Brand. The brand (and associated values) and its in-
fluence on the user’s longer-term choices, decisions, 
and interactions with current and future products and 
services.

• Social. The social environment in which the user is in-
teracting within — for instance, is the experience oc-
curring at home, in the office, in public, etc.

• Culture. Any cultural context that impacts the user-
product interaction — for instance different cultural 
values that may exist in other countries.

• Values. The user’s personal moral and ethical values 
that impact their choices in a general way — for in-
stance, is the user environmentally conscious?

• Service. Specific facilities offered by the product or 
company above and beyond the product's  functions 
and features — for instance, an extended warranty 
service.

• Time. This deals with the fact that interactions occur 
over time and as such are constantly changing, mor-
phing, and ultimately evolving during this period. 

It is proposed that the Macro UX level influences interactions 
more generally and impacts the emotional experience in the 
long-term.

impliCatioNs for desigN

The Unified User Experience Model aims to better capture and 
represent the complex, dynamic, evolving aspect of the user 
experience over time. It is dynamic in nature and composed 
of both Micro and Macro UX levels, which are argued to be 
critical when conceptualizing the actual experience. It is 
hoped that the model will enable designers to better analyze 
existing designs and develop novel designs that comprehen-
sively consider the full complexity of the user experience. The 
model takes into account some of the most relevant elements 
from the prominent models and frameworks available in the 
literature, and amalgamates two existing models; the UXIM 
model developed by von Saucken et al. (2013b), and the DE3 
framework developed by Gomez (2012). 

From the outset it is maintained that the model expands 
the current understanding of UX and sets the standard for 
capturing the full complexity of the actual user product in-
teraction. Further, the model aims to enable designers from 
various fields to better examine existing products, interfaces, 

and systems as well as assist designers to develop improved 
and novel designs that take into account a more comprehen-
sive view of UX.

Future Study
The authors propose to conduct experiments analyzing the 
user-friendliness, usefulness, and effectiveness of the ‘Unified 
User Experience Model’, with designers concurrently in Austra-
lia and Germany, so as to mitigate any potential limitations. To 
begin with, the model will be analyzed with design students 
in both countries to see how well the model works with less 
experienced designers. Further, the model will be used by in-
dustry in Germany to investigate its effectiveness within the 
business world. Similarly, design professionals in Australia will 
examine its value within the industrial design discipline.

CoNClusioN

Design is about improving the life of people including making 
experiences with products, devices, and interfaces easy and 
usable as well as emotionally meaningful. User experience 
(UX) is understood in different ways by several disciplines. 
However, the motivation of UX is to enhance the overall ex-
perience and meet pragmatic, functional, as well as the psy-
chological and emotional needs and motives of users (Has-
senzahl, 2010). From a marketing perspective, by triggering 
the user’s emotions and creating brand loyalty, UX can help 
differing products in saturated markets. 

In this paper we propose an integrated and comprehensive 
model of experience covering the most prominent perspec-
tives from across the design field. It can be argued that no 
model could ever encapsulate the true complexity and reality 
of individual human experience, yet the critical components 
that make up experiences such as context, dynamism, evolv-
ing, and time need to be incorporated into any framework 
that attempts to comprehensively consider the user product 
interaction. Nevertheless, we believe this model is a worth-
while attempt at capturing this complexity. It is intended to 
support designers from different disciplines in order to con-
sider and deal with the complexity of UX. The vision is for the 
model, labeled ‘Unified User Experience Model’, to support 
both the analysis of existing products, interfaces, and sys-
tems as well as the development of new designs. In essence 
we hope the model can enable designers to develop more 
marketable, appropriate, and enhanced products to improve 
experiences, and ultimately the lives of people.
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aBstraCt 

in this study we build upon the persuasiveness of touch in product evaluations and extend it 
to an online store environment. We explore the contribution of image interactivity in mediated 
product experiences to perceived diagnosticity (i.e. the extent to which the shopping experi-
ence is deemed as helpful to evaluate the product), and emotional experience. results of an 
experimental study (n=67) reveal that, compared to a static interface, an interface with image 
interactivity to simulate stroking gestures led to higher levels of perceived diagnosticity and 
more favorable emotional responses. additionally, little differences were observed between an 
interactive interface and actual touch. We also explore the moderating role of an individual’s 
need for touch and conclude that an interactive interface is especially effective for consumers 
high in need of touch. 

keyWords: touch; product experience; emotional responses; mediated environment; 
consumers

iNtroduCtioN

People tend to find personal experiences extremely compel-
ling. Hoch (2002, p.448) even states that consumers are ‘too 
trusting of what they have learned through experience’. This 
is one of the reasons why consumers’ direct experience with 
a product, in which they continuously receive information 
through various senses, has proven to be highly persuasive 
(Smith, 1993). Obviously, sensory aspects of a product such 
as smell, touch, looks, sound and taste strongly influence 
product evaluations (Balaji et al., 2011; Krishna et al., n.d.). 
Together with vision, the tactile sense in particular is recog-
nized as an important sensor to pass on acceptance (Sheldon 
& Arens, 1932). Our sense of touch ‘provides us with informa-
tion about the world, about the shape and weight of things, 
about its texture and temperature, its verticality and stability, 
and many other physical properties’ (Hekkert, 2006, p.162). 
Touch can at times even directly compete with visual input. 
For example, Balaji and colleagues (2011) have shown that 
touch rather than vision is a preferred sensory modality for ac-
quiring relevant information for products with important ma-
terial properties, such as texture, hardness, and temperature. 
In a similar vein, recent research supports the idea that touch 

is highly effective in influencing decision making, resulting in 
favorable consumer responses (Grohmann et al., 2007; Mc-
Cabe & Nowlis, 2003). Touch can thus be used as a power-
ful product communication tool. Traditional brick-and-mortar 
stores are able to excite consumers through all their senses. 
However, online stores are limited in the sensory information 
they can offer. People can, for example, not physically handle 
products. This lack of direct experiential information is one of 
the main reasons why consumers remain hesitant to buy their 
products online (Citrin et al., 2003). As such, online retailers 
are challenged to integrate features in the online store to let 
consumers experience products ‘as if they are real’. Hence, it is 
worthwhile looking for a substitute for touch since its underly-
ing mechanisms could provide similar effects, in a mediated 
way, as actual touch. Remarkably, little is known about the 
role of (or the lack of) touch in product judgments and deci-
sion making in an online environment and how online retailers 
can overcome, or at least decrease, this barrier by providing 
mediated touch. 

Building further upon the persuasiveness of touch, the primary 
objective of this study is to demonstrate that an interface with 
image interactivity to simulate stroking gestures can tap into 
tactile perceptual information and in this way affect product 
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understanding and emotional responses. Furthermore, it is 
expected that the effect of image interactivity on emotional 
responses is more apparent for people who have a chronic 
preference for hedonic aspects of touch, such as seeking fun, 
arousal, and excitement.

theoretiCal BaCkgrouNd

interdependence between touch and vision
Information gathered through vision and touch partly over-
laps. Therefore, vision is considered to offer an alternative 
exploratory option that could be used in conjunction with, or 
instead of, tactile exploration (Yazdanparast & Spears, 2012). 
For example, the steam rising from a cup of tea tells us some-
thing about the temperature of that cup. Further, Klatzky et 
al. (1991) suggest that, when deprived of ‘actual’ touch, men-
tal tactile exploration during visual imagery provides access 
to information about tactually accessible object attributes 
(e.g., roughness of a tennis ball). In the same way, Anema and 
colleagues (2012) demonstrated that visual stimuli are able 
to guide thinking about touch elements, which subsequently 
facilitates tactile sensations. More specifically, participants 
reported they could vividly feel the sensation to the skin when 
visualizing grasping a hand full of the gravel depicted in a pic-
ture, despite the fact that there was no actual tactile stimu-
lus present. In fact, studies in the field of neuroscience have 
revealed considerable overlap between tactile imagery and 
neural mechanisms underlying real tactile perception, insofar 
as it activates at least some of the same brain areas (Keysers 
et al., 2004; Spence & Gallace, 2011). Hence, sensory input in 
one modality is capable of eliciting an experience in a differ-
ent sensory modality. However, research on visual input and 
feelings of touch is mostly limited to static images. The role 
of image interactivity in inducing mediated touch sensations 
remains relatively unexplored, despite recent important tech-
nological advances. 

image interactivity & perceived diagnosticity
If actual touch affects product judgments and decision mak-
ing, could an interface with image interactivity to simulate 
stroking gestures have a similar effect? The present study 
adopts image interactivity in a mediated environment as a way 
to induce some of the stimulation consumers normally derive 
from product touch. Steuer (1992, p.84) defines interactivity 
as ‘the extent to which users can participate in modifying the 
form or content of a mediated environment in real time’. Image 
interactivity allows the user to directly manipulate objects in a 
virtual environment. As a result, there is a continuous change 
in graphics that bear a close resemblance to physical actions 
— as if events are occurring in the physical world (Schlosser, 
2003). Most online stores currently employ a basic form of im-
age interactivity technology (e.g., a static image with an ex-
tensive zoom). However, advanced image interactivity allows 
users to manipulate and modify the form of an object more  

directly; an example of an advanced image interactivity in-
terface is the Shoogle1, see Figure 1. The interactive interface 
allows users to ‘move’ fabric by dragging their mouse, hence 
simulating stroking gestures. Such a new digitally interactive 
way to represent objects has been proposed to be able to 
bring the digital experience of products closer to reality (Wu et 
al., 2011). In this paper we set out to investigate whether it can 
provide consumers with similar kinds of information normally 
available through direct experiential contact with the product 
(e.g., fabric flexibility or softness). 

Continuing with the above reasoning, a product experience is 
deemed as helpful and relevant when the experience serves 
an informational function for consumers considering a pur-
chase (Kempf & Smith, 1998; Lee et al., 2012). That’s exactly 
what perceived diagnosticity is about. Perceived diagnostic-
ity is conceptualized as ‘the perceived ability of the shopping 
experience to provide relevant product information to help 
consumers accurately evaluate product attributes’ (Lee et al., 
2012, p.382). Some product attributes (e.g., texture, softness, 
flexibility) can be evaluated only by using the product directly, 
also known as experience attributes (Nelson, 1974). Critical 
to the value of this experience is the perceived diagnosticity 
of information gathered through touch in helping to make in-
formed product decisions. Interfaces generating high levels 
of image interactivity allow users to manipulate a product in 
an online environment. The interactive cues may generate a 

1 Surf for an interactive example to http://www.shoogleit.
com/2622-0_NOORA-sjaal

Fig. 1. Example of the image interactivity interface
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vivid, informative, and impressive presentation of the product. 
We hypothesize that an interactive interface will be perceived 
as diagnostic when evaluating experience attributes because 
image interactivity conveys tactile information on these attri-
butes, while a static interface does not. Furthermore, an inter-
active interface may sufficiently capture experience attributes 
in such a way that touching the actual product doesn’t provide 
more information.

H1: An interface with image interactivity to simulate strok-
ing gestures significantly increases perceived diagnosticity 
of experience attributes, compared to a regular interface 
with only static images. 

Emotional responses
Thus far, we have focused on the informational function of 
touch. However, studies have also found an immediate, auto-
matic emotional response toward the touched object (Peck & 
Shu, 2009; Peck & Wiggins, 2006). Emotions can be elicited 
through a stimulation of our senses by product appearance 
(Isbister et al., 2007). Tactile input in particular is linked to 
affect and plays an important role in how consumers perceive 
products (Jansson-Boyd, 2011). More specifically, by altering 
the tactile surfaces, it has been proposed that it is possible to 
make consumers feel connected to a product on an emotional 
level (Jansson-Boyd, 2011; Sonneveld & Schifferstein, 2008). 
For example, an empirical study (Essick et al., 1999) has 
shown that soft and smooth fabric materials were consistently 
perceived as more pleasant to touch than those that were stiff, 
rough or coarse. Touching a pleasantly valenced object can 
result in positive emotional responses toward the object even 
if touch elements provide no information regarding the prod-
uct (Peck & Shu, 2009). These hedonic aspects of touch thus 
seem to appear independent of the informational function of 
touch. Therefore, an interface with image interactivity to simu-
late stroking gestures is expected to compensate for a lack of 
touch, and in this way may serve as a substitute for touch in 
order to enjoy the hedonic aspect of product experiences. 

H2: An interface with image interactivity to simulate strok-
ing gestures results in more positive emotional responses 
during product evaluation compared to a regular interface 
with only static images.

Additionally, emotions play a role when consumers are pre-
vented from touching products, as is the case in online en-
vironments, affecting the judgment decisions that they make 
(Jansson-Boyd, 2011). If consumers feel the need to touch 
products and are not allowed to do so, it can lead to a strong 
sense of dissatisfaction, a negative emotional response, mak-
ing them avoid mediated shopping environments (Citrin et al., 
2003; McCabe & Nowlis, 2003). Hence, we hypothesize that 
different from a static interface, an interactive interface simu-
lating stroking gestures is able to reduce negative feelings, be-
cause the interactive cues emphasize tactile information. 

H3: An interface with image interactivity to simulate strok-
ing gestures results in less negative emotions during  
product evaluation compared to a regular interface with 

only static images.

Need for touch 
Individuals differ in their predilection for tactile information; 
hence the effects of touch differ across people. Peck and 
Childers (2003a, p.431) identify individual differences in need 
for touch (NFT), that is, ‘a person’s preference for the extrac-
tion and utilization of information obtained through touch’. 
Furthermore, NFT is conceptualized as having two dimen-
sions: instrumental NFT and autotelic NFT (Peck & Childers, 
2003a). In this study we focus on the autotelic dimension of 
NFT. Individuals who are high in autotelic NFT engage in touch 
because it is fun, an experience that is far more hedonic than 
instrumental. An individual who is high in autotelic NFT often 
feels an irresistible need to engage in exploratory touch and 
is focused on the sensory aspects of touch as an end in itself 
(Peck & Wiggins, 2006). An interface with image interactivity 
to simulate stroking gestures is expected to compensate for a 
lack of touch primarily for high autotelic haptically motivated 
consumers. Such an interactive interface would be expected 
to satisfy people who have a chronic preference for hedonic 
aspects of touch such as seeking fun, arousal, and excitement. 
In the same way, when this specific group of consumers is de-
prived of tactile stimulation (only static images are present) 
they can feel strong negative emotions precisely because an 
enjoyable substitute for touch is lacking. However, individuals 
who are low in autotelic NFT do not find touch as inherently 
interesting or as irresistible. Consequently, compensation for 
a lack of touch is not as important for consumers who are low 
in autotelic NFT. 

H4: Compared to a regular interface with only static im-
ages, an interface with image interactivity to simulate 
stroking gestures will (a) increase positive emotions (b) 
decrease negative emotions for people who are high in 
autotelic NFT, but will not affect emotional responses for 
those who are low in autotelic NFT. 

method

Participants and design
Only female participants were selected to eliminate gender-
specific preference for the product since it was a feminine 
item. Accordingly, 67 female undergraduates participated in 
a twenty-minute experiment conducted in a controlled labo-
ratory environment. All participants received a participation 
fee of five euros. A quasi-experiment, consisting of a 3 (me-
diated touch: static interface, mediated touch: interactive 
interface, actual touch) X 2 (low vs. high NFT) between-sub-
jects design was employed wherein NFT reflects a person’s 
chronic preference to touch. Inclusion of an ‘actual touch 
condition’ as a control condition enables us to compare the 
effects of image interactivity with the effects of actually han-
dling the product.
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Stimuli
Experimental product. A scarf was used as the experimental 
product. Research has consistently shown that clothing is 
clearly a product category for which tactile input is diagnostic 
in the evaluation processes (Grohmann et al., 2007; Jansson-
Boyd, 2011). A pretest among 56 female students (Mage=22.29) 
was conducted to verify if scarfs would be an appropriate 
product category. The first objective was to test if tactile input 
is diagnostic for scarfs. A 7-point Likert scale measured mode 
of product evaluation (e.g. ‘It is difficult to judge the quality of 
a scarf through visual inspection alone’, based on a scale ap-
plied in Smith & Park, 1992). The average score was significantly 
higher than the neutral point (i.e., H0: Mx= 4; Mmode=4.84, t(55)= 
4.87, p<.001), which implies that participants indicated that 
various attributes of a scarf must be assessed through actual 
trial and not through visual inspection alone. The second ob-
jective of the pretest was to determine the salient attributes to 
evaluate a scarf. Through a free elicitation assignment, partici-
pants were asked to list product attributes that they thought 
were important to consider for the selection of a scarf. The 
pretest results showed that material, warmth, softness, and 
thickness of the scarf could be identified as experience attri-
butes most important to product choice. 

Product presentation manipulation. We manipulated the 
product presentation by creating two mediated product ex-
periences as experimental conditions. Two webpages of a 
fictitious online store were designed. In the ‘mediated touch: 
static interface’ condition (www.static.uasurvey.be), the prod-
uct was displayed on a webpage accompanying the scarfs’ pic-
ture and a picture of some details of the scarf. The webpage 
also included an extensive zoom option similar to webpages 
of currently available online stores. In the ‘mediated touch: 
interactive interface’ condition (www.uasurvey.be), the scarf 
was displayed on a webpage in the same way as in the stat-
ic interface condition, the only difference being that users 
were allowed to modify the form of the product by using the 
Shoogle. As control condition we created an actual product 
experience, wherein participants were able to physically ex-
amine the actual scarf. To provide all participants with identi-
cal written product information, a product label containing a 
written description similar to the description on the webpage 
was attached to the scarf. 

Procedure
Participants were invited to visit a lab individually and sat at 
a table in front of a computer monitor. Potential intervening 
variables such as browser type (chrome 31.0.1650.63 m), In-
ternet connection speed, and instructions were kept constant. 
Participants were randomly assigned to one of the three con-
ditions. To be sure all participants were sufficiently involved in 
the evaluation task, participants could choose to take part in a 
price drawing (instructions can be found in appendix A). In this 
way, a relevant product evaluation situation was created (i.e., 
participants had to consider if they found the scarf worthy/
valuable enough to participate in the price drawing). Subse-
quently, participants either saw the product presented on a 

webpage or had the opportunity to actually touch the product 
(the participants were instructed to take the scarf out of the 
drawer, so touch was assured). After a 1 ½ minute product 
examination, participants filled out measures relating to the 
dependent variables of the study. After completing the ques-
tionnaire, participants were debriefed and thanked. 

Measures
All of the following measures were adapted from pre-validat-
ed measures in consumer behavior studies. Below is a brief 
description, more details for all measures can be found in 
Appendix B.

Manipulation checks. To verify whether the manipulation of in-
volvement was successful, participants were asked to fill in a 
scale based on Pham, 1996 (α=.80). Subsequently, to assess 
the level of perceived feelings of touch for participants in the 
mediated conditions, a measure developed by Peck and col-
leagues (2013) was used (α=.82). 

Perceived diagnosticity. In this study, perceived diagnosticity 
was measured at the attribute rather than product level. We 
measured perceived diagnosticity across the scarf's salient 
experience attributes: material, warmth, thickness, and soft-
ness. The four items were averaged for a measure of perceived 
diagnosticity (α=.81). 

Emotional responses. Emotional responses were measured 
using the visual self-report instrument PrEmo (Desmet, 
2003), containing six positive and six negative emotions. We 
averaged the positive emotions for a measure of positive re-
sponses (α=.82), and did the same for a measure of negative 
responses (α=.75). 

Need for touch. Participants had to complete the autotelic 
component of the NFT scale (α=.89) developed by Peck and 
Childers (2003a).

results

Manipulation checks
Involvement. A one sample t-test revealed that the average 
score on involvement was significantly higher than the neutral 
point (i.e., H0: Mx=4; Minv=5.32, t(66)= 11.69, p<.01), suggesting 
that participants were sufficiently involved in evaluating the 
product thoroughly. Results of an ANOVA revealed no signifi-
cant differences between the three conditions with regard to 
the level of involvement (F(2,64)=0.77, NS). 

Perceived feeling of touch.A t-test was run and a significant 
effect of product presentation on perceived feelings of touch 
was found (t(42)=-4.64, p<.001, η2=.34). As expected, an inter-
face with image interactivity to simulate stroking gestures re-
sulted in significantly greater perceived feelings of touch than 
a static interface (see figure 2), implying that participants in 
the interactive condition reported more frequently that they 
actually had the feeling of the scarf in their hands.
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Perceived diagnosticity 
H1 predicted that participants would find an interactive inter-
face more diagnostic for experience attributes during product 
evaluation than a static interface. As expected, the effect of 
product presentation on perceived diagnosticity of experience 
attributes was highly significant (F(2,64)=13.72, p<.001, partial 
η2=.30). Planned contrasts revealed that the mean score of 
participants after exposure to an interface with image inter-
activity to simulate stroking gestures was higher (M=4.90) 
than the mean score of participants after exposure to a regu-
lar interface with only static images (M=3.89; t(64)=3.45, p<.01, 
r=.40). Subsequently, we observed no significant difference 
in perceived diagnosticity between the interactive interface 
condition and the condition where actual touch was possible 
(M=5.38; t(64)=1.66, NS). The results indicate that participants 
who interact with an interface simulating stroking gestures 
perceived the product experience as highly diagnostic for 
product attributes such as thickness and softness, which was 
similar to participants who actually handled the product. 

Positive emotional responses 
H2 stated that simulating stroking gestures using image inter-
activity would result in more positive emotional responses. To 
test this proposition, an ANOVA was performed with an aver-
aged measure of positive emotional response as the depen-
dent variable, and product presentation as the independent 
variable. The results revealed a significant main effect for posi-
tive emotional responses (F(2,63)=4.14, p <.05, η2=.12). Overall, 
participants reported positive emotional responses when they 
could physically touch the product (M=1.71). When participants 
used an interface with image interactivity to simulate stroking 
gestures during product evaluation they reported even slightly 
more positive emotional responses (M=1.95). However, when 
tactile information was limited because the product was pre-
sented by means of a regular interface with only static images, 
positive emotional reactions dropped considerably (M=1.29). 
As expected, planned contrast tests revealed that an interac-
tive interface elicited more positive emotional responses than 
a static interface (t(63)=2.84, p<.01, r=.34). Positive emotional 
responses elicited by the interactive interface, again, did not 
differ from that of actual product interactions (t(63)=1.01, NS). 
Subsequently, in order to establish whether responses dif-
fered over product presentation for each specific emotion, a 
MANOVA was performed with six positive emotional responses 
as dependent variables, and product presentation as an in-
dependent variable. Using Pillai’s trace, there was a signifi-
cant main effect for positive emotional responses (V=0.62, 
F(12,118)=4.45, p<.001, partial η2=.31). Looking at the emotions 
individually using separate univariate ANOVAs, we learned that 
desire (F(2,63)=5.12, p<.01, partial η2=.14), fascination (F(2,63) = 
5.01, p<.01, partial η2=.14), and joy (F(2,63)=11.02, p<.001, partial 
η2=.26) are important emotional responses to touch experienc-
es. The emotions, satisfaction, pride, and hope are less rele-
vant because the effect of product presentation on these three 
specific emotions failed to reach significance (p>.12). Planned 
contrast tests revealed that an interactive interface significant-
ly (M=1.64) increased feelings of desire compared to a static 

Fig. 2. Mean preceived feelings of touch by product presentation.

Fig. 3. Mean emotional responses for static and interactive condition Fig. 4. Mean emotional responses for actual and interactive condition



646 DESIGN & EMOTION 2014  |  SOCIAL INNOVATION  |  COLOMBIA

interface (M=.73; t(63)=2.77, p<.01, r=.33). Furthermore, an inter-
active interface can elicit feelings of desire in the same way as 
actual touch (M=1.64; t63=0.00, NS), whereas a static inter-
face almost entirely fails to elicit feelings of desire. The same 
pattern is true for joy (see Figure 3 and Figure 4). Likewise, an 
interface with image interactivity to simulate stroking gestures 
elicits fascination to a greater extent than a static interface 
does (t(63)=2.97, p<.01, r=.37). Interestingly, participants in the 
interactive condition are significantly more fascinated than 
participants in the actual condition (t(63)=2.43, p<.05, r=.29). 

Negative emotional responses
H3 predicted that an interactive interface is capable of sup-
pressing negative emotional responses typically elicited by 
the absence of tactile information. To test this assumption an 
ANOVA was performed with an averaged measure of negative 
emotional responses as the dependent variable and product 
presentation as the independent variable. A significant main 
effect was found (F(2,63)=6.94, p<.01, η2=.18). As predicted, a 
regular interface with only static images elicited the most neg-
ative emotional responses (M=0.71). While both actual touch 
(M=0.15), and an interactive interface simulating stroking ges-
tures (M=0.34), elicited less negative emotional responses. 
Planned contrast tests show that a static interface elicited 
significantly more negative emotional responses than the in-
teractive interface (t(32)=2.07, p<.05, r=.25), whereas partici-
pants who physically examined the product reported levels of 
negative emotional responses similar to participants who used 
the interactive interface (t(35)=1.88, NS). These results support 
H3. To further inspect specific negative emotions a MANOVA 
was performed with six negative emotional responses as de-
pendent variables and product presentation as independent 
variable. Overall, using Pillai’s trace a significant main effect 
of product presentation on negative emotional responses 
was found (V=0.38, F(12,118) =2.33, p<.01, partial η2 =.19). Sepa-
rate univariate ANOVAs reveal that disgust (F(2,63)=4.85, p<.05, 
partial η2=.13), dissatisfaction (F(2,63) =9.03, p<.001, partial 
η2=.22), shame (F(2,63)=3.18, p<.05, partial η2=.09), fear (F(2,63) 

=3.35, p<.05, partial η2=.10), and boredom (F(2,63)=4.91, p<.01, 
partial η2=.14) are important emotional drivers of negative re-
sponses elicited by product presentation. Planned contrast 
tests reveal that a static interface provoked far more feel-
ings of dissatisfaction (M=0.91) than an interactive interface 
simulating stroking gestures (M=0.23; t(32)=2.79, p<.01, r=.44). 
While the latter provoked similar low levels of dissatisfaction 
as actually handling the product (M=0.09; t(33)=1.06, NS). In 
the same way, participants exposed to a static interface were 
clearly more bored (M=1.59) than participants exposed to an 
interactive interface (M=0.59; t(63)=2.89, p<.01, r=.34). Where-
as the difference in boredom between an interactive interface 
and actually handling the product (M=0.97) proved to be non-
significant (t(63)=0.39, NS). See Figures 3 and 4 for a graphic 
display of the results.

Moderating role of NFT 
In this paragraph we focus on the moderating role of auto-
telic NFT in mediated product experiences. To distinguish  

between participants high in autotelic NFT, compared 
to those low in autotelic NFT, the variable was dichoto-
mized based on a median split (Mdn=5.83; MhighNFT=6.37, 
MlowNFT=4.93; t(65)=-11.28, p<.001). The moderating role of 
NFT on actual product experiences is already established in 
literature (Peck & Childers, 2003a, 2003b). Therefore, and 
for reasons of brevity, we decided not to include the actual 
touch condition in the following analyses.

H4a predicted that compared to a regular interface with 
only static images, an interface with image interactivity to 
simulate stroking gestures would increase positive emo-
tions for people who are in autotelic NFT, but will not result 
in more positive emotions for those who are low in autotelic 
NFT. However, the interaction effect between product pre-
sentation and autotelic NFT showed to be non-significant 
(F(2,62)=1.37, NS), providing no support for autotelic NFT af-
fecting positive emotional responses (H4a is rejected). 

On the contrary, when examining the effect of autotelic NFT 
and product presentation on negative emotions, we detect-
ed a significant interaction effect (F(1,40)= 6.38, p<.05, partial 
η2=.14). Follow-up tests for the interaction effect conducted 
seperately for the two autotelic NFT groups showed that for 
individuals low in NFT, negative emotional responses were not 
dependent on whether they were able to interact with an inter-
face simulating stroking gestures, as the means did not differ 
significantly, see Figure 5 (t(20)=-0.16, NS). However, as expect-
ed, participants high in autotelic NFT experienced far less neg-
ative emotions when using an interactive interface simulating 
stroking gestures (M=0.18), rather than using a static interface 
(M=1.02, t(9)=2.69, p<.05. r=.50). These results confirm H4b. 

Fig. 5. Interaction effect product presentation x autotelic NFT

disCussioN

Whether we touch to obtain information or to enjoy sensory 
feedback, touch plays a vital role in our decision-making pro-
cess (Jansson-Boyd, 2011; Peck et al., 2013). Acknowledging 
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that actual touch is not always feasible, we built on research 
that has focused on tactile perceptual information provided 
through the sense of vision and extended it to the online shop-
ping environment. With the help of ShoogleIt we designed an 
interface with image interactivity to simulate stroking gestures 
to provide consumers with tactile information in a mediated 
environment. Results reveal that such an interactive interface 
can in fact compensate for an inability to touch in a number 
of respects. 

First, an interactive interface has shown to offer an informa-
tional function for experience attributes. An interface with 
image interactivity to simulate stroking gestures provides 
relevant product attribute information and is therefore per-
ceived as highly diagnostic during product evaluation. In 
other words, the interactive cues seem to generate a vivid, 
informative, and impressive presentation of the product, and 
accordingly help consumers to intuitively gather information 
about texture, softness, and temperature. In line with our 
expectations, we found that image interactivity simulating 
stroking gestures can have similar effects on perceived di-
agnosticity, such as actual touch. These findings point to the 
significance of (interactive) visual stimuli capable of guiding 
thinking about touch elements as a significant process in me-
diated product experiences.

Second, emotional responses are regarded as one of the factors 
that contribute to the general superiority of direct experience 
over mediated experiences (Millar & Millar, 1996). Accordingly, 
an important question is whether an interactive interface can 
elicit emotional responses in the same way as actual touch. 
As to positive emotions we found that an interface simulat-
ing stroking gestures using image interactivity can elicit more 
positive emotional responses than a static interface. Image 
interactivity seems to sufficiently elicit positive emotional re-
sponses in such a way that touching the actual product does 
not arouse more positive emotions. Furthermore, we found 
no support for autotelic NFT affecting positive emotional re-
sponses. That is to say, image interactivity has a positive effect 
on emotional responses regardless of consumers’ autotelic 
NFT. These results indicate that, against expectations, also for 
less haptically motivated consumers, an interactive interface 
elicits more positive emotional responses than a static inter-
face. This may indicate that a static interface does not satisfy 
the basic needs for autotelic haptic information, even for indi-
viduals low in NFT. On the other hand, this effect may also be 
partly due to the ‘newness’ of the technology. Image interac-
tivity itself is not a novel technology but the way it is applied 
in our study might have surprised the participants, which may 
have translated into positive emotional responses.

For negative emotional responses we found that consumers 
experience undesirable and unfavorable emotional responses 
when the ability to handle a product or interact with an in-
terface simulating stroking gestures was denied. This pattern 
is particularly true for consumers high in autotelic NFT. The 
significant interaction effect tells us that consumers high in 
autotelic NFT experience more negative emotions when they 
use a static interface than when they use an interactive inter-

face. An interface with image interactivity to simulate strok-
ing gestures has thus proven to reduce negative feelings for 
consumers high in autotelic NFT because the interactive cues 
apparently emphasize hedonic tactile information. Consumers 
low in NFT, however, are less negatively affected by the lack 
of opportunity to use an interactive interface. The level of im-
age interactivity did not significantly affect negative emotional 
responses for those who are low in autotelic NFT. From this 
we can conclude that the ‘newness’ of the technology most 
likely did not affect the results. The interactive interface is ca-
pable of inducing mediated touch sensations to some extent 
because in the context of this study it affected consumers high 
in NFT in particular. However, for consumers high in autotelic 
NFT the results underscore that an interactive interface with 
image interactivity to simulate stroking gestures does mainly 
prevent them from experiencing negative emotions but does 
not particular excel in eliciting positive emotions any more 
than for consumers low in NFT. 

Until now, it has been assumed that certain senses, such as 
touch, are extremely difficult to stimulate in mediated envi-
ronments. Despite recent important technological advances, 
mediated touch sensations in an online store remain relatively 
unexplored. This study addresses the calls of Grohmann et al. 
(2007) and Jansson-Boyd (2011) to deepen our understanding 
of how to overcome the inherent inability to integrate tactile 
input into online shopping. The present study offers convinc-
ing arguments for the viability of image interactivity to tap into 
tactile perceptual information, hence, affecting consumer re-
sponses. In this way, the results provide promising evidence 
to support the growing field of sensory-based marketing com-
munication and extend it to an online environment. 

Limitations and future research
The present research is subject to several limitations that 
future researchers should consider. A main limitation lies in 
the fact that this study was restricted to a single product cat-
egory (a scarf). As a result, the present findings may not be 
generalizable to other products. Future research, incorporat-
ing product type as a moderator, can shed light on boundary 
conditions in which mediated touch experiences are elicited 
and play a role in product evaluations. Furthermore, only fe-
male students participated in this study. Besides excluding 
gender-specific preference for the product, this choice was 
also based on the fact that women have proven to base their 
judgments more often on what they perceive sensorially than 
men (Schifferstein, 2006). Women attach a high importance 
to sensory modalities in product evaluations, while men are 
potentially less aware of their sensory processes, or find cog-
nitive information (product packaging, advertising, recom-
mendations of friends and family) more important. Therefore, 
women are particularly interesting in the context of this study 
because they have been thought to suffer the most when tac-
tile information is lacking (Citrin et al., 2003). Future research 
should include men in the sample as well to examine if the re-
sults replicate well. As described earlier, in the context of this 
study we cannot fully exclude the effect of the ‘newness’ of the 
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technology. Familiarity with the interface may be considered 
as a control factor in further studies. Furthermore, we cre-
ated an interface with image interactivity to simulate strok-
ing gestures. Nonetheless, there are more common ways in 
which people handle fabric material (pinching, scrunching, 
rubbing, etc.). Future research could include an interactive 
interface simulating multiple gestures to test if it encour-
ages users to behave in a manner even more similar to those 
observed in brick-and-mortar stores. We also acknowledge 
that only one sensory modality was explored, other sensory 
modalities could be of importance as well. Sound in partic-
ular has proven to be strongly related to tactile experience 
and can potentially excel effects of an interactive interface  
when combined. 
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aBstraCt

sustainability has become an important issue for both producers and consumers. on the 
production side, the product service system (pss) has targeted environmental protection, 
economic value, and consumer satisfaction, while consumers have also sought to minimize 
environmental repercussions while maintaining efficiency. the ultimate goal of the pss is to 
promote both sustainable production and sustainable consumption, in that sustainable produc-
tion can only be achieved when the life cycle includes sustainable consumption. in other words, 
the pss should maintain environmental value while improving consumers’ lives, and should 
influence not only the moment of consumption but also consumers’ lives as a whole. 

Based on this insight, pss developers seek to understand and reflect the context of usage and 
consumers’ needs from the beginning. however, these attempts are often considered only in 
terms of product or service usage, rather than in terms of human daily life or a comprehensive 
consumer life pattern. human daily life consists of various activities, and these activities are 
related to one another. therefore, the development of a human-life-friendly pss can be easier 
considering the suggested point of view in this paper. 

therefore, this study selects and structures activities closely related to product service usage, 
and analyzes 59 pss cases based on 61 consumer life domains selected from the american 
time use survey (atus) activity Coding lexicon to identify which life domains a pss can sat-
isfy. By examining the differences in pss offerings for specific activities, this research provides 
the basic information for successful human-life-friendly pss development in the future. 

keyWords: Product Service System, Human-life-friendly PSS, Sustainable consumption, 
Consumer life structure, Time use survey,   

iNtroduCtioN

Sustainability has become an important issue for both pro-
duction and consumption sides. On the production side, the 
Product Service System (PSS) has targeted environmental pro-
tection, economic value, and consumer satisfaction, while the 
consumption side has also sought to minimize environmental 
repercussions while maintaining efficiency. The PSS ultimate 
goal is to promote both sustainable production and consump-
tion, in that sustainable production can only be achieved by 
sustainable consumption in terms of the life cycle. In other 
words, the PSS should be able to maintain environmental 
value while improving consumers’ lives, and should influence 
not only the moment of consumption, but also the consumer’s 
daily life as a whole. 

Based on this insight, PSS developers seek to understand and 
reflect on the context of usage and the needs of consumers 

from the beginning. However, these attempts are being con-
sidered only in terms of product or service usage, and not in 
terms of the daily life of a comprehensive consumer’s life pat-
tern. Human daily life consists of various activities, and these 
activities are related to one another. Therefore, the develop-
ment of a human-life-friendly PSS should be easier if PSS de-
velopers consider how a consumer’s life is composed, what 
kind of activities s/he is involved in, and how they are related 
to each other, as well as what elements of an individual’s life 
can be improved upon. 

Therefore, this study selects and structures the activities 
closely related to the usage of product service, and analyzes 
existing PSS cases based on the consumer life domain in order 
to identify the life domains that a PSS can or cannot satisfy. 
Also, by discovering the links between specific activities, this 
research suggests a possible consumer life domain for future 
successful human life-friendly PSS development. The research 
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will be conducted as follows: First, how a consumer’s daily 
life is composed and how the components are linked will be 
examined. Time use surveys may be a useful tool for this. 
A time use survey is a survey that collects a country’s de-
tailed individual 24-hour activity records via record/inter-
view methods for various purposes, and it is conducted at 
a nation-wide level in places like the US, Japan, Korea, and 
European countries. Methods and survey population size 
may vary in different countries. Data is collected by recording 
participants’ activity over a 24-hour period into a diary with 
his/her demographic characteristics. The participants are 
required to record how, where, and with whom they spend 
their day in the diary. 

Recorded content also includes non-market activities such as 
childcare and volunteer work. The Activity Lexicon, which will 
be used in this study, may be a useful reference to understand 
all of the activity elements that make up a subject’s life. In or-
der to structuralize consumers’ daily lives, this research will 
use the 2012 American Time Use Survey (ATUS) Activity Coding 
Lexicon, which best categorizes activity elements in detail. The 
ATUS Activity Coding Lexicon is a three-tiered classification 
system with seventeen first-tier categories. Each of the first-ti-
er categories has two additional levels of detail. Among these, 
activity elements that can be achieved using a product or ser-
vice will be selected. Then, this research investigates which 
activity elements in a life structure are satisfied by 59 different 
business cases that employ the PSS concept. Each PSS case 
will then be categorized as product-oriented, use-oriented, or 
result-oriented, based on the providing-method classification 
suggested in Mont (2002) and Tukker (2004), and placed into 
a satisfying activity element. 

If a case satisfies multiple activity elements, the case will be 
selected for all satisfied activity elements. After being ana-
lyzed, the results will be used to identify which activity is satis-
fied (or not satisfied) by PSS, and its main providing-method 
in terms of consumer life. Also, this paper will identify link-
ages between activities (whether one activity is linked with 
another simultaneously or chronologically) through time use 
survey panel data analysis, thus suggesting additional activi-
ties or challenging PSS providing-method on top of existing 
PSS activities. Moreover, using the linkage between activities, 
this paper will provide basic data for the development of new 
PSS ideas.

BaCkgrouNd

Sustainable consumption
While sustainable consumption has been officially emphasized 
since the United Nations Conference on Environment and De-
velopment (the Rio Conference) in 1992, the individual ethics 
aspect of this subject has been studied from as early as the 
1970s. Existing studies deal with the actions and motivations 
of consumers who consider the environment during the pur-
chase, consumption, and disposal of a product (Anderson & 

Cunningham, 1972; Henion, 1972; Webster, 1975). However, 
these studies focus on the motivation of a particular eco-
friendly consumer group, thus emphasizing socioeconomic 
responsibility based on individual consumer’s awareness.

More lively debate on sustainability in the consumer domain 
began to emerge in 1997 after the 1992 Rio Conference. Early 
studies were limited to improvements in the manufacturing 
process and reducing industrial waste; the focus has since 
shifted to the life cycle perspective, including both manufac-
turing and consumption, thus expanding the scope from the 
supply domain to include the consumer domain.

Sustainable development is thus recognized as requiring a de-
materialized consumption pattern that can decrease resource 
and energy usage while considering the environmental re-
percussions of a product and its manufacturing process, and 
satisfying consumer needs. In light of this trend, the United 
Nations Environment Programme (UNEP) established its sus-
tainable consumption program in 1998; many consumption-
aspect studies have been conducted since (UNEP, 2002).

The early studies on sustainable consumption were mainly 
informational; governmental organizations conducted pol-
icy research and various NGOs created ethical guidelines to 
minimize consumption levels. Hansen and Schrader (1997), 
and Heiskanen and Pantzar (1997), developed a consumer be-
havior model of sustainable consumption. Moreover, studies 
have been conducted to determine the environmental affects 
of various consumption scenarios (Jager, 2000), to analyze 
resource- and energy-intensive consumption patterns, and to 
provide suggestions to address extreme consumption (Brown 
& Cameron, 2000; Røpke, 1999, 2001). However, while these 
attempts may have changed the public’s perception of the 
subject matter, they failed to actualize a change in actual be-
havior patterns (Moisander, 2001). Most of these studies were 
limited to policy-level research (Mont, 2004).

During the mid-2000s, several scholars began to discuss 
ideas related to sharing-based collaborative consumption, 
founded on the spread of the Internet; hence, researchers 
started to focus on inducing changes in societal behavior. 
Collaborative consumption was initially defined as individual 
consumption of wealth or a service shared between individu-
als or multiple persons (Felson & Spaeth, 1978). This pattern 
of consumption activity must be dealt with in terms of both 
activities involving two individuals, and activities involving an 
individual and a society (Hawley, 1950); therefore, in order to 
understand collaborative consumption, both the consuming 
body and the specific context of the consumption activity, in-
cluding location and precedents, must be considered (Felson 
& Spaeth, 1978).

These concepts of collaborative consumption, however, are 
limited to consumption behavior, and do not include the effec-
tiveness of and satisfaction with such consumption behavior. 
Collaborative consumption has been out of discussion since 
the 2000s, when the rapid spread of the Internet led the term 
to be integrated with the notion of sharing. Belk (2007) de-
fines sharing as an event in which more than two owners of the 
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same material benefit from cost-effectiveness, thus enhancing 
the consumption value. He suggested the idea of sharing as 
an alternative to private ownership, adding that effectiveness 
and satisfaction can be improved by sharing not only materials 
but also knowledge, liability, authority, voluntary leases, and 
resource allocation.

Lessig (2008) first introduced the term ‘sharing economy’, and 
proposed an economic system based on societal relations be-
tween communities — rather than on money — and increases 
the value of intangible/tangible wealth through sharing, ex-
change, lease, and utilization. However, Lessig’s (2008) work 
is limited to a theoretical suggestion.

The existing studies on sustainable consumption have involved 
conceptual discussion at the behavioral policy level, focusing 
on individual consumers or a specific moment of consumption; 
moreover, the preceding research is limited to alternatives in 
the consumption domain, and lacks a comprehensive life cy-
cle perspective including manufacturing aspects. In order to 
promote realistic sustainable consumption, an eco-friendly 
product or service must not be limited to a specific moment 
of usage, but be expanded to be involved in overall daily life. 
Therefore, fundamental research reflecting consumers’ daily 
lives, and what type of life needs need to be satisfied, must 
be conducted. This information will allow developers to bet-
ter understand consumers’ lives in terms of the consumption 
domain and can be incorporated at the development stage of 
a product/service.

Product Service System
The Product Service System (PSS), first introduced by Goed-
koop (1999), is defined as a system that satisfies a customer’s 
needs and includes a product/service, and the relevant net-
work and infrastructure developed to minimize environmental 
repercussions relative to the existing business model. Goed-
koop proposed the PSS as an alternative to promote value by 
linking products and services, thus actualizing economic value 
and minimizing environmental damage simultaneously.

Mont (2002) collected various studies related to the PSS 
concept and put them together under the PSS system. Mont 
pointed out that existing studies involved only a single ele-
ment — such as product usage, leasing, maintenance, and 
service — and that when all elements were integrated into one 
system with the product-service life cycle perspective, both 
environmental concerns and the interests of the interested 
parties could be addressed. Manzini (2003) also argued that 
environmental value could be promoted via the optimization 
of resource usage between interested parties using the prod-
uct-service life cycle perspective.

The definition of the PSS may differ from scholar to scholar: It 
may be defined as a pre-designed system of products, sup-
porting infrastructure and necessary networks that fulfil a 
user's needs on the market, have a smaller environmental 
impact than separate product and services with the same 
function fulfilment and are self- learning (Centre for Sustain-
able Design, 2001). A PSS may also be defined as consisting 

of tangible products and intangible services, designed and 
combined so that they are jointly capable of fulfilling specific 
customer needs (Brandsotter, 2003), or as a solution offered 
for sale that involves both a product and a service element, to 
deliver the required functionality (Wong, 2004). All of these 
definitions share the same core aspect of sustainability. There-
fore, in this study, we define the PSS as ‘a system or a busi-
ness model with ultimate sustainability that, via product and 
service integration, satisfies consumer needs from both the 
product and the service perspectives while decreasing envi-
ronmental damage’.

In the early stages of PSS conceptualization, research of PSS 
components and their types was actively conducted. Goed-
koop (1999) attempted to categorize the PSS according to the 
product service ratio. The research divides the PSS into four 
categories based on the type of linkage between the product 
and the service for functional satisfaction. The first category is 
the service-attached product (Ps), in which service is based on 
the product’s life cycle — such as car maintenance service, or 
after-sales service of a refrigerator. The second category is the 
product-attached service (Sp), in which a product is delivered 
in the form of a service — such as an ATM service. The third 
category is a form of product service system development, 
and the last category is a type that replaces the entire existing 
PSS. The proportions of the four categories may vary because 
of technological and environmental changes.

Mont (2002) attempted a sporadic approach to the existing 
PSS. Mont pointed out the lack of a unifying understanding 
of the components comprising the PSS, and suggested the 
following concepts: (1) the PSS is composed of a product, a 
service, or a combination of both product and service; (2) a 
service may occur at the time of sales, such as assistance pur-
chasing a product or the explanation of a product manual; (3) 
the product usage concept is divided into utility from direct 
usage and utility from the provider; (4) maintenance and cus-
tomer support are based on the product’s life cycle; and (5) 
the PSS includes the disposal stage of a product — recycling, 
collection, reuse, and so on.

Figure 1. Main and subcategories of PSS (Tukker, 2004)
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Tischner et al. (2002) conducted research on the relationship 
between the PSS and the traditional concept of products and 
services. The traditional concepts of products and services 
were placed at the ends of a spectrum, and the PSS was cat-
egorized into a product-oriented PSS, a use-oriented PSS, and 
a result-oriented PSS, according to the position on the spec-
trum. In a product-oriented PSS, a user or customer owns a 
product with a renewable service contract or a maintenance 
and upgrade customer support service. In a use-oriented 
PSS, a provider owns a product, and usage of the product is 
shared among customers through various methods. The pro-
vider owns the product but has the responsibility to make the 
product available for usage in return for a certain fee. In a 
result-oriented PSS, a customer and a provider agree on the 
required result of the service; however, there is no set prod-
uct. In this way, the provider can use the minimum amount of 
human and physical resource to deliver the result agreed upon 
beforehand.

Tukker (2004) attempts to subdivide the aforementioned 
three types of PSS, suggesting that the previous study failed 
to clarify the different environmental and economic character-
istics of each type. According to Tukker, the product-orient-
ed PSS is subdivided into (1) product-related service and (2) 
consultation and advice; the use-oriented PSS is divided into 
(3) product leases, (4) product lease sharing, and (5) product 
usage sharing; and the result-oriented PSS is divided into (6) 
management and outsourcing, (7) service fee per unit, and (8) 
functional result.

Time use survey
A time use survey is a multi-purpose survey that collects com-
prehensive data on how a domestic population spends its 
time. These types of surveys are conducted nationally in vari-
ous countries including the United States, Japan, Korea, and 
European countries; however, the survey period, method, and 
timetable categories differ in different countries. The time-
table categories used in this study are subdivided into three 
based on the location, purpose, and situation of various con-
sumer activities. The first known survey on the use of time is 
Bevans’ research on male workers’ use of time in 1913. At the 
governmental or research institution level, relevant surveys 
have been conducted since the 1920s in the United States 
(Cornell University), Russia, and the United Kingdom (British 
Broadcasting Corporation). In the 1950s, America’s CBC used a 
diary in its survey and report, providing a framework for mod-
ern-day time usage surveys. In the United States, time use sur-
veys were conducted on a small scale by individual institutions 
until 1991, when the U.S. Bureau of Labor Statistics developed 
the national American Time Use Survey (ATUS) in four stages; 
an annual survey has been conducted since 2003.

The Japan Broadcasting Corporation (NHK) conducted the 
first time use survey in Japan in 1969, and since 1976, the Sta-
tistics Bureau of Japan has conducted a large-scale survey ev-
ery five years. In Korea, the Rural Development Administration 
began conducting a time use survey in 1979 to analyze farm-
ing households’ life patterns. From 1981 to 1995, the Korean 

Broadcasting System conducted the National Time Use Survey, 
and Statistics Korea has been conducting a national time use 
survey every five years since 1999. An international time use 
survey was first conducted in the mid-1960s, and Eurostat has 
conducted these surveys periodically since the 1990s.

researCh method

Structure of consumers’ daily life 
Before identifying the consumer life domain satisfied by a PSS, 
this study categorizes the different activities within the con-
sumption life domain. For the time use categorization in this 
research, we refer to the 2012 ATUS Activity Coding Lexicon, 
which has the most detailed activity elements. The ATUS Activ-
ity Coding Lexicon is a three-tiered classification system with 
seventeen first-tier categories. Each of the first-tier categories 
has two additional levels of detail (Bureau of Labor Statistics 
& U.S. Census Bureau, 2013). We shortened the list of approxi-
mately 480 activity elements to 61 activity elements based on 
the following criteria: (1) the activity element can be satisfied 
using a product or service, and (2) an individual can autono-
mously select or utilize a product or service for the activity ele-
ment. The resulting 61 activity elements are shown in Table 1.

NO. ACTIVITIES
1 Activities rel. to purchasing/selling/renting real estate
2 Appliance, tool, and toy set-up, rent, repair, & maintenance 
3 Arts and crafts as a hobby
4 Attending meetings for personal interest (not volunteering)
5 Attending or hosting parties/receptions/ceremonies
6 Attending, watching sporting/recreational Events
7 Banking
8 Building and repairing furniture
9 Care for animals and pets (not veterinary care)
10 Civic obligations & participation
11 Collecting as a hobby
12 Comparison shopping
13 Computer use for leisure (exc. games)
14 Eating and drinking
15 Exterior cleaning
16 Exterior repair, improvements, & decoration
17 Financial management
18 Food and drink preparation 
19 Food presentation
20 Grocery shopping
21 Health-related self-care
22 Heating and cooling(building)
23 HH & personal e-mail and messages
24 HH & personal mail & messages (except e-mail)
25 Hobbies, except arts & crafts and collecting
26 Home security
27 Household & personal organization and planning
28 Interior arrangement, decoration, & repairs
29 Interior cleaning
30 Kitchen and food clean-up
31 Laundry
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NO. ACTIVITIES
32 Lawn, garden, and houseplant care
33 Listening to the radio
34 Listening to/playing music (not radio)
35 Obtaining licenses & paying fines, fees, taxes
36 Participating in sports, exercise, or recreation
37 Personal emergencies
38 Personal/private activities
39 Playing games
40 Ponds, pools, and hot tubs care
41 Purchasing food (not groceries)
42 Purchasing gas(energy)
43 Reading for personal interest
44 Relaxing and Leisure
45 Security procedures rel. to consumer purchases
46 Security procedures rel. to govt svcs/civic obligations
47 Security procedures rel. to professional/personal svcs.
48 Sewing, repairing, & maintaining textiles
49 Shopping, except groceries, food and gas
50 Sleeping
51 Socializing and communicating with others
52 Storing interior hh items, inc. food
53 Telephone calls (to or from)
54 Television and movies (not religious)
55 Tobacco and drug use
56 Traveling/mobility/car 
57 Vehicle repair and maintenance
58 Walking / exercising / playing with animals
59 Washing, dressing and grooming oneself
60 Waiting for the activity(including reservation)
61 Writing for personal interest 

Table 1. 61 Activities from ATUS Activity Coding Lexicon

Data collection
For this research, we collected 59 actual PSS cases from Ko-
rea, the United States, and Europe. Each PSS case includes 
a product-service business model; pure services and pure 
products are excluded and only business to consumer (B2C) 

services and products are included. Moreover, cases should 
be well known by consumers’ in each case oriented country 
and the business should be running still now. The cases are 
selected from PSS researches such as UNEP article and com-
panies’ web sites. 

Analysis process
In this section, we identify which activity element each of the 
collected 59 PSS cases satisfies. Following the classifications 
provided by Mont (2002) and Tukker (2004), the PSS cases 
are divided into product-oriented, use-oriented, and result-
oriented categories, and each case is assigned to a relevant 
wactivity element. If one case satisfies multiple activity ele-
ments, it is placed under multiple activity elements. The result 
is then analyzed to identify activities that are (not) satisfied by 
the existing PSS, and their main method of supply, in order to 
discover the life domains on which the PSS should focus in the 
future. Table 2 illustrates the framework used in the analysis.

result

Figure 2 shows a summary of the results. From the analysis, it 
can be identified that many PSS development attempts have 
been made for most of the activities within consumers’ life 
structure. This is because, in many cases, PSS development 
takes place as a form of adding peripheral activities to core 
activities based on the life cycle perspective. The result also 
shows that each PSS is involved in an average of 2.6 differ-
ent activities; this illustrates that the current PSS is focused 
on a specific activity rather than overall life as a total service. 
Sports and leisure activities represent the most varied forms of 
PSS cases; however, there were few PSS cases related to pub-
lic service, telephone calls, storage, entertainment, private 
activities, medical activities, janitorial services, and home 
management. This is because the pure service model better 
satisfies the aforementioned activities than does the PSS. 

Table 2. Example Sheet of Analysis Process

PSS CASE AIR 
BNB

AMAZON 
KINDLE

NIKE + 
IPOD ZIPCAR WOOGJIN 

CDI I TUNES DELL
ADIDAS 

RUNNING 
SHOP

TO
TA

L

AC
T. CASE NO. P001 P002 P003 P004 P056 P057 P058 P059

ACTIVITIES / PSS CLASIFICATION USE PRODUCT PRODUCT USE PRODUCT PRODUCT PRODUCT USE
1 Activities rel. to purchasing/selling/renting real estate 0
2 Appliance, tool, and toy set-up, rent, repair, & maintenance (by self) 0
3 Arts and crafts as a hobby 0
4 Attending meeting for personal interest (not volunteering) 0
5 Attending or hosting parties/receptions/ceremonies 0
6 Attending, watching sporting/recreational Events 1 1
7 Banking 0

56 Traveling/mobility/car 1 1 1
57 Vehicle repair and maintenance 1 1 1
58 Walking/exercising/playing with animals 1 1
59 Washing, dressing and grooming oneself 1 1
60 Waiting for the activiy (including reservation) 0
61 Writing for personal interest 1 1

Total 0 0 2 2 1 1 0 2 -
Averange of Activities per each PSS Case -
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Figure 2. Result of PSS Case Analysis Based on Consumer Activity Element
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The product-oriented PSS type is most common, accounting 
for 29 cases; there are 17 use-oriented cases, and a relatively 
low 13 result-oriented cases. This shows that the PSS still de-
velops in a product-oriented way, and that increases in ma-
terial flow are still the main focus. For transportation-related 
activities such as vehicle or bicycle use, the use-oriented 
type of PSS is most common, and for purchasing activities like 
shopping, the product-oriented type of PSS is most common 
because of the inherent nature of the activity. It is not defini-
tive which type of PSS is most efficient for a specific activity; 
however, an attempt to develop different types to satisfy the 
same activity may be useful.

In the case of energy-purchasing activities, the car rental ac-
tivity and the energy-purchasing activity are combined as a 
use-oriented PSS. This illustrates that it is possible to provide 
different types of PSS by integrating different activities. The re-
sult also showed that the use-oriented PSS type is less acces-
sible for social and communication activities. Social activity 
must be consolidated when planning a use-oriented PSS.

CoNClusioN 

This study analyses some current PSS cases from the consum-
er life perspective and provides evidence to help in the pursuit 
of human life — friendly PSS developments. In order to do so, 
we structuralize consumers’ daily lives using the ATUS Activity 
Coding Lexicon and analyze which life domains are satisfied by 
current PSS cases based on PSS supply type (product/use/re-
sult oriented). The result shows that various existing PSS cases 
satisfy consumers throughout their overall structuralized life 
domains. Each PSS case satisfies an average of 2.6 activity ele-
ments. This shows that as developers attempt to develop PSS 
types for various activities, a single PSS cannot act as a to-
tal service that satisfies many aspects of consumer daily life. 
Moreover, each PSS case tends to satisfy one main activity and 
several additional activities. In other words, integrating differ-
ent consumer daily activities can be the main source of new 
ideas for PSS development. Moreover, the result shows that 
only one type of PSS is currently provided for certain activities, 
which opens up the possibility to develop different types of 
PSS to improve these activities. 

Current PSS tends to focus on the consumer’s needs and user 
context, which is directly related to the steps on the specific 
user process. From this point of view, the PSS can meet what 
people want, but may not really improve their quality of life. 
Better understanding of the consumers’ life structure at the 
beginning of PSS design stage can be helpful to make the PSS 
more fitting for human life and closer to sustainability.

But this paper only refers ATUS Activity Coding Lexicon for the 
analysis, not the actual data of ATUS, so results of the study 
may suggests limited implication about the consumers’ real life 
structure. In future research, identifying the relationship be-
tween specific activities that can be integrated with one anoth-
er based on ATUS data, and additional analysis of further PSS 
cases, may facilitate more concrete and empirical proposals.
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aBstraCt

this paper aims to study characteristics present in the development of interactive-kinetic envi-
ronments in latin america. for this purpose, a variety of examples are examined. these serve 
to illustrate the means employed in latin america to achieve ‘high-social’ interaction with the 
appropriate use of available resources. the paper begins with a brief introduction of the exist-
ing heritage of interactive-kinetic environments in latin america and their links to architecture. 
it supports the argument that architecture and urban space in latin american can be enriched 
by generating meaningful and active interactions between people and their environment. a re-
flection on future horizons on the field concludes the paper.  

keyWords: transformable, kinetic, interactive environments 

BaCkgrouNd

Interactive-kinetic environments create conditions where the 
architectural space and/or building fabric can engage in com-
munication with its inhabitants through the use of kinetic and 
sensory components. In so doing, architecture meets the need 
of all senses by stimulating tactile, auditory, olfactory and/or 
visual engagement. This type of interaction relies on both the 
physical and intangible elements that shape space, instigating 
a type of architecture that encourages the emergence of new 
social dynamics. The transformative nature of human interac-
tion, which fuels interactive-kinetic environments, allows the 
experience of a space to change constantly. This could gener-
ate an open type of exchange that goes beyond ordinary par-
ticipation, where the actors engage in and achieve a deeper 
and evolving conversation. In this context, traditional archi-
tectural systems of production and consumption are altered. 
Architecture becomes not an end result, but a tool that allows 
input and output processing. Architects design tools to be 
used by the inhabitants for the construction of their environ-
ment. Hence people are more committed and responsible for 
the space that they inhabit. 

Interactive-kinetic environments have their origins in interac-
tive and kinetic art sculptures and installations of the begin-
ning of the 20th century. One of the earliest examples was 

Rotative Plaques Verre, Optique de Précision (1920) by French 
artist Marcel Duchamp, a sculpture where the viewer was re-
quired to initiate a mechanism and stand at a distance in order 
to see an optical illusion generated by its movement. Further 
development of kinetic art mobiles and sculptures took place 
during the 1950s with the work of Russian artists Vladimir 
Tatlin and Aleksander Rodchenko  and American sculptor  Al-
exander Calder. Their experimental endeavours introduced 
ways to control movement through the use of technological 
enhancements. Early interactive-kinetic interventions gener-
ally remained close to the geometric abstraction at the be-
ginning of the 20th century. Their materialisation was mainly 
achieved through manually-operated mechanical devices and 
flexible components. In contrast, the updating of the genre 
during the 1950s and 1960s tended to overcome geometric 
and technical boundaries with proposals designed to convey 
meaning, persuade people, and closely connect them with 
their surroundings (Oliveras, 2010). Kinetic art conceptually 
flourished, during this period, allowing the establishment of 
a more direct and reciprocal relationship between the ob-
jects and the observers, as well as between the objects and 
their environments. European and North American pioneers 
in this area included Peter Vogel, Nicolas Schöffer, Vassilakis 
Takis, James Seawright, and Wen-Ying Tsai. Numerous Latin 
American artists were also at the forefront of the kinetic art 
movement of this period, amongst others, Antonio Asis,  
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Martha Boto, Vardanega, Gertrude Goldschmidt, and Grego-
rio Vardanega. It has been argued that the conceptual back-
ground behind kinetic art developments was influenced by 
different factors in each part of the world.  In North America, 
for example, motion was linked to the dynamicity of trends in 
the upcoming visual arts, cinema, and television. European en-
deavours were more driven by technological experimentation 
with novel mechanisms and materials, whilst Latin American 
proposals were instigated by utopian ideals of social transfor-
mation and progression (Bayon, 1974). This was connected to 
the arrival of modernity to Latin America, which resulted in nu-
merous changes in all areas and prompted the search for new 
artistic languages to represent them. Such quests resulted in 
different types of expressionism; kinetic art being one of the 
most suggestive. 

Parallel to the development of kinetic art, cybernetic theories 
were taking shape, attempting to explain and propose learning 
strategies for living organisms and machines. Norbert Wiener 
in the 1940s (Wiener, 1948), and later on, Gordon Pask during 
the 1970s (Pask, 1975), argued that living and non-living sys-
tems can both have ‘purpose’, hence it was possible to estab-
lish effective communication through an exchange of actions 
between humans and machines.  These ideas lead researchers 
to believe that the relationship between user and space could 
constitute a system of continuous feedback in which the spac-
es may change according to the needs of people. Such beliefs 
fuelled kinetic art proposals that comprised, not only moving 
objects actuated by people, but also provided a new platform 
for social interaction between people and art.  

A seminal example was the work of Venezuelan artists Jesus 
Soto, Carlos Cruz Diez, and Alejandro Otero, who took a revo-
lutionary stand through their creations. They were actively 
involved in ‘Los Disidentes’ (The Dissidents) 1945-1950, an ar-
tistic group which opposed the political scene of Venezuela, at 
the time, describing it as regressive and stagnant (Los Disiden-
tes, 1950). Their work sought to create new settings in which to 
integrate moving objects, light, colour, time, and the viewer. In 
such settings motion was not actuated by mechanical means, 
but created by the spontaneous participation of the audience. 
This was the case with Soto’s installations entitled Penetra-
bles, many of which are still in use. They consist of large pris-
matic steel structures from which arrays of thin, plastic tubes 
dangle, and through which observers can walk. Their aesthetic 
experience covers all senses besides sight, as they can also be 
touched, smelt, heard and most importantly, lived. 

Another influential example for Latin America was the work 
of the artistic Group GRAV (Groupe de Recherche d'Art Visuel) 
between 1960 and 1968. Argentinean artists Julio Le Parc, 
Horacio Garcia Rossi, Hugo Demarco, and Norberto Gómez, 
amongst other artists from Spain and France, founded GRAV 
in Paris.  GRAV’s most important contribution was to shift the 
emphasis from the moving object to its interpretation and ex-
perience. The interest was placed on the audience, who was 
actively involved in the works, as stated in their 1966 manifesto: 

We are particularly interested in the proliferation of works which 
permit of varied situations, whether they engender a strong  

visual excitement, or demand a move on the part of the spec-
tator, or contain in themselves a principle of transformation, or 
whether they call for active participation from the spectator….
but this is only a first stage. The second might be, for example, to 
produce, no longer only the works, but ensembles which would 
play the part of social incitement, at the same time as liberating 
the spectator from the obsession with possession (Stiles & Selz, 
1996, p. 411). 

Over the past two decades, the design of interactive-kinetic 
environments in Latin America has rapidly advanced in com-
plexity, both theoretically and technically. Its inclusion as a 
topic of research and experimentation within architectural 
academic fields is becoming stronger. Sensors and actuators 
that monitor changes in habitable spaces are becoming widely 
available. In addition, with the advent of personal computers 
and technological empowerment to all kinds of people, more 
dynamic, direct, and real-time control can be achieved. But 
most importantly, there is a common realisation that technol-
ogy is not a barrier for creativity and that truly interactive-ki-
netic environments do not necessarily rely on the complexity 
of the physical components used, but on the sophistication 
of the interactive strategy. This is underlined by the argument 
posed by various authors of a shift from a mechanical para-
digm to a biological paradigm in which spaces have the abil-
ity to change as circumstances change in a more intuitive and 
flowing manner (Fox, 2009, p.19).

reiNforCiNg ‘high-soCial’ 

Contemporary human changing patterns and technologically 
influenced lifestyles are the driving force behind new develop-
ments in interactive-kinetic environments (Fox & Kemp, 2009).  
As explorations become more theoretically and technically 
complex, gaps between artists, architects, and engineers are 
bridged. Very often, the boundaries between disciplines be-
come blurred when merging choreographed motion, digital 
media and electronics with physical settings. In Latin-America, 
artists (more than architects or engineers) seem to be leading 
this integration. An interesting example is the work of the Ar-
gentine theatre company Fuerzabruta (recently named one of 
the top most innovative companies in South America). Their 
productions feature remarkable kinetic devices and great vi-
sual and lighting effects, all brought alive by audience partici-
pation. In general, the emphasis has been on the high-social 
aspect of the interventions, regardless of the means used to 
materialise the interaction, and the physical movement. In 
other words, the design of the social event takes priority over 
the type of technical tools employed to achieve it.

Latin America is a region where there is great disparity be-
tween extreme poverty and immense wealth, as well as social 
and political instability. However, there is still a great display 
of formal and technical creativity, especially in the process of 
formulating alternative ways to apply available recourses. In 
this context, the appropriate integration of technical means 
within the design process is a determining factor for their ef-
fectiveness. On one hand, relatively high-end technology can 
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be accessible for the design and production of architecture; 
although, this technology is not always appropriated for the 
needs that it is attempting to address and the socio-cultural 
conditions where it is implemented. On the other hand, there 
is a growing drive to develop local, more efficient, and self-
reliant technologies. This is complemented with design phi-
losophies that fit within fiscal limitations and have the ability 
to take root and evolve over time. Given these conditions, the 
challenge is to explore potential intersections between com-
puter-aided design, available materials and resources, new 
manufacturing processes and traditional crafts. This challenge 
drives many of the projects featured in this paper. 

In some projects, the kinetic-object is used as a facilitator and 
not as a protagonist for the interaction.  Hence, the explora-
tion becomes less ambitious in method and more specific in 
scope, by using very simple components and unpretentious 
materials that flavour the project´s discourse. This is the para-
digm in Mïlltüten (2012), an interactive urban installation by 
architecture students from the Universidad de Talca, Chile. Its 
name is a fusion of the Spanish word mil (a thousand), and 
the German word mülltüten (bin bag). The installation com-
prised of six metres high by sixty metres long waving fabric, 
made from a thousand black bin bags, all knotted together 
in the corners. Placed at the main entrance of the University 
of Kassel in Germany, its intention was to expose the wind as 
the connector integrating the campus to the city, whilst giving 
another value and meaning to a usually understated material. 

Other projects use a range of kinetic and mechanical devic-
es actuated by people’s movements. Solo (2010) and Tunnel 
(2010), both by Brazilian artists Rejane Cantoni and Leonardo 
Crescenti (Cantoni-Crescenti), are fitting examples. Solo pres-
ents a surface formed by a series of interconnected panels, 
supported on seesaw-type mechanisms which make them un-
stable. As visitors walk over the surface, the panels swing from 
side to side, in function of the forces applied to them.  Any lo-
calised movement produces repercussions on the neighbour-
ing plates, so the entire surface moves creating waves.  The 
purpose behind it is that the audience can interact with the 
project and between one-another simultaneously. 

Tunnel has a similar interactive goal and also uses people’s 
weight to induce motion. This installation is composed of 92 
interlinked metal frames, supported on a central beam.  As 
people walk through it the frames oscillate up to five degrees 
at either side creating ondulatory movements across the en-
tire structure. Another very interesting example was On Space 
Time Foam (2012) by Argentinean artist Tomas Saraceno. This 
project comprised a multi-layered space made from elastic, 
translucent PVC membranes, covering an area of 400 square 
metres, and suspended 24 meters above ground level at the 
Cubo space of the HangarBicocca in Milan, Italy. Visitors had 
the opportunity to access it from above, observe it from be-
low, or penetrate an inflated air cushion formed in between. 
The different layers of the space were constantly activated by 
the changes in climate, air pressure, and participation of peo-
ple. This work was inspired by El Jardín de Senderos Que se  
Bifurcan (The Garden of Forking Paths) (1941) by Argentinean 

writer Jorge Luis Borges, a story in which there is no uniform 
or absolute time, but an infinite series of divergent, conver-
gent, and parallel times. It was also connected to theories 
of quantum physics, which argue that the universe is struc-
tured like foam in which space and time change coordinates. 
In Saraceno’s work, the symbiotic relationship between user 
and structure was intended as a metaphor for how human in-
terrelations affect each other and the Earth in which we live. 
Hence, every step unchained a series of reactions modifying 
the spatial coordinates of other people and also impacting 
upon a ‘parallel universe’, represented by the spaces above or 
below each layer. 

The work of Mexican artist Rafael Lozano-Hemmer also em-
bodies the desire to construct not only enjoyable experi-
ences, but also meaningful social interactions and positive 
reinforcement. Homografías (Homographies) (2006/2012), 
for example, comprises 144 standard white-fluorescent light-
tubes hung from 72 robotic fixtures on the ceiling of a hab-
itable space. Each 1.83 metre-long light tube revolves on its 
central axis using a computer-controlled stepper motor. This 
is linked to a surveillance tracking system of six panoptic cam-
eras (placed on the ceiling), which detect the presence and 
position of people in the space. As they move, the light tubes 
slowly revolve generating different patterns and ‘paths of light’ 
that vary in relation to the number of people present and their 
actions. Every certain period of time, the tubes align forming 
orthogonal arrangements. Plasma screens of the walls show 
the tracking systems, informing people about the position of 
others and their effect on the behaviour of the overall system. 
The author argues that in many buildings, such as offices, 
hospitals, factories and prisons, the ubiquitous presence of 
fluorescent light tube creates a cold experience of functional 
normalisation. Homografías attempts to pervert this percep-
tion and offers a plurality of points of contact by generating 
alternating compositions.

impaCt oN arChiteCtural aNd urBaN spaCe 

Unlike other forms of art, interactive-kinetic installations are 
not suitable for reproduction on paper or digital media, nor 
can they have a place in a gallery or a museum in the tradi-
tional manner. Due to their size and collaborative nature with 
the audience, they become an integral part of the architec-
tural and urban space. Even though most built examples have 
been transitory installations, they prove to have a consider-
able impact on habitable spaces. This suggests that they ought 
to be considered not just as elements placed in a space, but 
as architectural components. Ever since their beginnings, the 
fundamental rationale behind the design of interactive-kinetic 
environments has been to create an interface between four 
key ingredients: the user/audience (subject), the kinetic arte-
fact (object), the event (experience), and the hosting space 
(architecture). Different aspects of interactive-kinetic environ-
ments are highlighted according to the emphasis placed on 
these different ingredients. For example, the complexity of the 
technical means used to build the kinetic components (em-
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phasis on the object); the degree of physical transformation 
and integration with the surroundings (emphasis on the rela-
tionship object-architecture); the type of interactive encoun-
ter and the degree of interaction with the audience (emphasis 
on the relationship object-experience-subject); and the level 
of response to specific design agendas/problems (emphasis 
on the relationship object-architecture- subject). In design 
approaches that reinforce a relationship between the object 
and the architecture, the character given to the object is of 
great importance, since it would determine the intensity of 
the interaction.  The object needs to have a certain level of 
sophistication or ‘intelligence’ in order to engage and sustain 
communication with the audience. On the other hand, in ap-
proaches that use the object/architecture as a medium to in-
stigate and emphasise interaction between people within the 
audience, the design of the experience takes priority. This ex-
perience needs to be compelling and persuasive in order to 
encourage exchange amongst participants. 

An example of the first scenario is Environmental Noise Inter-
active Façade (ENIF) (2009-10), developed at Universidad de 
los Andes. This façade was fitted with noise sensors that col-
lected audio frequencies from the surrounding environment. In 
order to make the skin respond to localised noise by physically 
distorting specific sections of its reflective surface, Input data 
was managed through micro-controllers programmed with 
Wiring. The experience allowed visitors to visualise alterations 
in noise levels and reflect on the range of noise pollution in 
the local environment. Another case is Fachada (2012) by Can-
toni-Crescenti, an interactive-kinetic installation fixed on the 
main façade of the Espacio Fundación Telefónica Building in 
Buenos Aires, Argentina. The installation is made from 75 thin 
aluminium strips, which in sequence swivel 90 degrees back 
and forth.  Initially, all strips are placed perpendicular to the 
façade. When a pedestrian approaches the building its pres-
ence is detected by sensors located at the ends of the façade. 
This starts up a mechanism comprising a short steel plate 
which slides over a rail at the bottom of the aluminium strips, 
whilst progressively pushing them into a parallel position to 
the façade. When the plate has passed, the strips go back to 
their original arrangement pulled by a weight-driven mecha-
nism. The strips have a matt finish on the inside and a reflec-
tive mirror-like finish on the outside. As they move, they reflect 
the surroundings establishing a dialog between people inside 
and outside the building. The interaction continuously changes 
according to the flow of people moving in front of the building 
and the conditions of the environment that is reflected. 

Although most of the examples shown so far in this paper are 
or were temporary installations proposed by artists, there is 
a growing interest in the subject between architects and en-
gineers (especially within academia). This suggests that it 
could only be a matter of time before interactive-kinetic en-
vironments could be explored as permanent or more common 
features of buildings. In addition, there is currently an active 
debate within the design community, which has raised a range 
of still unresolved questions. For example: ‘Can interactive-
kinetic environments form part of everyday spaces?’; ‘Are all 
types of interactions suitable for the Latin-American context?; 

and, Is the technology used fitting for the local context?’.  
These questions stirred two explorations, Guayering and Col-
orama, developed at Universidad de Los Andes by two groups 
of Master students, lead by the first author of this paper. The 
main drive for these explorations was to ground an interac-
tive-kinetic environment in the internalisation of an existing 
everyday space. This with the aim of highlighting and enhanc-
ing the elements and structures of the environment that often 
go unnoticed by their constant, daily, and habitual presence. 
In fact, during the theoretical development of the proposals, 
it was noted that, although there have been several projects of 
interactive-kinetic environments located in everyday spaces, 
much of the experimentation had concentrated on the search 
for new forms and devices of interaction and movement. 
However, there has been little exploration of the potential in 
utilising primary characteristics of customary spaces in order 
to transform them into interactive-kinetic environments. The 
two projects, subsequently presented, were designed based 
on evolutionary patterns of growth and strategies of behaviour 
that would allow them to adapt to the actions of their inhabit-
ants/actors. 

Guayering (2012), named from an adaptation of the Spanish 
word guaya (wire), aimed to augment and mediate human 
experience, interaction and perception through the use of a 
temporary envelope that changed the meaning and function 
of an existing space. The project consisted of an enclosure 
made from a large white elastic fabric suspended from thirty 
points, sixteen of which were linked to two mobiles made from 
rectangular aluminium profiles and steel wire. Each mobile 
was linked to a pulley and connected to a standard manually-
operated crank-mechanism, which allowed people passing by 
to raise it up or lower it down. During this process, the enclo-
sure progressively transformed increasing or decreasing the 
size of the inhabited space. Consequently, the level of intimacy 
and closeness between people was constantly altered. As the 
space became smaller, inside users could pull on plastic bot-
tles filled with coloured ink that were attached to the fabric. 
Through this action, the ink progressively tainted the enclosure 
exposing the degree of interaction between the object and the 
user. The experience was designed in order to make the audi-
ence aware of the impact that their actions may have on others.

The project was monitored for ten days through the collec-
tion of quantitative and qualitative data aimed to evaluate the 
complexity and richness of the observations, associations, 
and perceptions that the users constructed during their expe-
rience. Amongst other things, it was found that certain groups 
of audiences, such as young children, tended to interact more 
freely with the space, pushing its physical boundaries to the 
limit. They appeared not to be intimidated when the space be-
came smaller, forcing them to get closer. University students, 
instead, used the movable devices as an excuse to communi-
cate with each other through physical or verbal actions. For 
example, some would make the fabric drop on purpose over 
their classmates, in order to instigate their reaction. In con-
trast, some adults only stopped to observe others interacting 
with the environment.  
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Figure 1-3. Guayering, details of the proposal’s components. Photos: Oscar Prieto

Figure 4-6. Guayering, Mechanisms used to actuate the mobiles and textile. Photos: Oscar Prieto
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Figure 7-11. Guayering, interaction during evaluation period. Photos: Oscar Prieto

Colorama (2013) intended to underline an everyday pas-
sageway, through the play of light, colour and shadow, whilst 
empowering pedestrians as active agents of their changing 
environment and enriching their experience. The project was 
placed on a highly transited and glass-enclosed bridge that 
connects two buildings of the University Campus. The bridge 
frames a privileged view of Bogota’s city centre on one side and 
a prominent view of the Andes Mountains on the other. Howev-
er, during a primary study of the space it was noticed that peo-
ple passing by very rarely became aware of or gave importance 
to these views. Hence, the first objective of the project was 
to transform the traditional relationships established between 
people, and the immediate physical context of the bridge, by 
highlighting the views through spinning coloured elements. 
Ninety of these elements were placed on both sides of the 
bridge. Each one was built with four pieces of 36 centimetre-
long coloured acrylics forming a swastika paddle wheel. They 
were designed to be manually rotated, generating changing 
coloured patterns and lighting effects inside the bridge. The 
second objective of the proposal was to change the existing 

perception of the bridge of being a purely transit space by en-
couraging people to stop and interact with the environment 
and with each other. In order to achieve this, the colour paddle 
wheels were framed by large black board surfaces where peo-
ple could express themselves through writing or drawing. This 
interaction built new relationships between passers-by that 
stopped to write a message or read, add, oppose or discuss 
someone else’s message, which in turn helped to establish an 
open and evolving communication flow. Day by day the space 
was enriched and transformed by new interventions. During 
the monitoring period it was noticed that, in general, the users 
responded to the proposal as it was originally imagined, by 
spinning the swastika elements. Many stopped and observed 
the city through the different colours; others just enjoyed the 
tactile experience of moving the elements. When pedestrians 
realised the possibility of writing on the panels, the number of 
them who stopped inside the project significantly increased.  
At this point the project began a more drastic transformation, 
by inciting further, and unexpected, social interaction be-
tween participants.
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Figure 12-16. Colorama, proposal’s components. Photos:12,16 Oscar Prieto, 13,14,15 Crystian Melo

Some iconic kinetic interactive environments using advanced 
technological systems have generated the wrong impression: 
that in this field there is only room for advanced technology or 
high economic resources. One of the challenges of Guayering 
and Colorama experiments was to demonstrate precisely that 
it was possible to obtain environments with the desired level 
of interaction, even without the use of complex or expensive 
strategies. Undoubtedly the integration of technology in the 
design of interactive kinetic environments may represent a key 
component to create a more effective interaction. However, 
some amongst the more prominent theorists in the field pose 
a demystification of the role of technology within interaction 
design. Interaction is not a specific field of computers: ‘one 
can create something interactive yet not hi-tech – likewise one 

can create something hi-tech yet not the slightest bit interac-
tive’ (Haque, 2006). 

NeW horiZoNs

The examples presented here are a tester of the type of in-
teractive-kinetic environments being currently developed in 
Latin America or by Latin American designers abroad. They 
represent the aspiration to enhance and mediate a diversity 
of human encounters through engaging and transformative 
built environments, where appropriated technology and lo-
cal technology are very much complementary. A growing 
interest in the subject makes this a very current, vibrant,  
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Figure 17-20. Colorama, interaction during evaluation period. Photos:17,18 Oscar Prieto, 19 Eduard Romero, 20 Carolina Rodriguez

exiting, and evolving field. This is evident in the increasing sup-
port by different organisations and practices, which sponsor 
events and design competition targeting the development of 
innovative interactive-kinetic environments. The Young Archi-
tects Program (YAP) is an example, launched by CONSTRUC-
TO together with The Museum of Modern Art (MoMA), which 
aimed to create new opportunities for talented Latin Ameri-
can architects to think, explore, and improve the quality of 
collective-use spaces. The project Water Cathedral (2012) by 
GUN Arquitectos, winner of the YAP, illustrates the tendencies 
developing amongst upcoming new generations.  Built in the 
walled forecourt of Matucana 100, in Santiago de Chile, this 
intervention formed a dynamicforest of tapered white fabric 
bags, suspended from steel frames that sway gently, oozing 
water as people stroll through. This is yet another testimony 
of Latin-American emerging architecture concerned with pro-
viding novel and sensible design solutions, whilst embracing 
social needs, aspirations and diversity of expression.  Various 
authors argue that Latin America in the new millennium is:  
“witnessing the passage from a difficult adolescence to a state 

of grace and plenitude also visible in economic, social, and 
political optimism (Ábalos, 2011, p. 16). 

In this context, the challenges that designers are presented 
with include learning from cultural heritage and traditional 
techniques, and responding to unique cultural and environ-
mental conditions, whilst remaining current and becoming 
more visible to the outside world. In regards to interactive-
kinetic environments, the lack of resources has become, more 
than a barrier, an opportunity for creativity and innovation that 
can be applied and openly enjoyed in everyday spaces. In most 
cases, technology plays a secondary role, mediating between 
the social and cultural aspects of the interaction, which are 
the protagonists.  
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BaCkgrouNd of the study 

Technology has commercialized to a point where it is not 
regarded as a novelty piece, rather a given in products. The 
products became capable of doing more than what the us-
ers need or want, and the market is filled with many different 
personal technological products in different sizes, shapes, 
colors, and features. The user is baffled with the excessive 
amount of possibilities, yet still manages to favor one of them 
over all others. As an example, the studies show that 48% of 
product returns happen because of non-technical results and 
28% of the those are because the product did not work as ex-
pected (Ouden et al., 2006). In that sense, the focus has al-
ready shifted from the traditional task-oriented approach of 
HCI, and the attempt has gone beyond understanding users’ 
functional needs, to understanding the aspects that satisfies 
users’ pleasures (Hassenzahl, 2008).

In the last decade, the user experience became a trend, but 
also an insufficiently investigated topic due to the lack of em-
pirical studies conducted (Hassenzahl & Tractinsky, 2006). 
In this sense, Vermeeren et al. (2010. p.521) drew out a com-
prehensive framework by stating the UX is ‘to be generally 
understood as inherently dynamic given the ever-changing 
internal and emotional state of a person and differences 

in the circumstances during and after an interaction with a 
product’. As an early attempt, Jordan’s (2000) identification 
of four types of pleasures, namely, physio-pleasure, socio-
pleasure, psycho-pleasure, and ideo-pleasure, shed light on 
the understanding of pleasures that arise from the use of 
technological products. Such an identification can highlight 
a significant relation between user’s holistic perceptions with 
products. According to Hassenzahl and Tractinsky (2006), in-
herent emotional states refer to universal human needs that 
are satisfied by the hedonic aspects of UX, yet do not neces-
sarily have to accommodate functional/pragmatic qualities 
of the products. Moreover, the empirical studies showed that 
hedonic and pragmatic qualities both promote the desirabil-
ity and attractiveness of products (Cila & Erbug, 2008; Has-
senzahl, 2003, 2007; Schrepp et al., 2006). Their influence 
relatively changes in relation to the context of evolution and 
impulsive orientation of the user (Hassenzahl, 2008).

Currently, user experience literature has evolved from solely 
understanding the emotions towards products, but has kept 
the dynamism of emotions and turned those into a long-term 
positive experience (Desmet & Hassenzahl, 2012). Thus, un-
derstanding people’s experience in long-term usage can lead 
designers to turn an experience into a ‘happy experience’. The 
study of Chitturi et al. (2008) showed that the impact of hedon-

aBstraCt

happiness is one of the major influences in what makes people use products, and what makes 
those products an important part of daily life. What drives these aspects, some arisen from 
personal appraisement and some directly related to the product qualities, are important for 
designers, as the experiences designers form tend to affect these aspects heavily. driven from 
this idea, in this paper, an exploration on the evolution of positive user experience with techno-
logical products was conducted. We asked users to think about the technological products they 
enjoy the most, how their experiences changed over time, and what makes them still use the 
product. different qualities regarding their experience were found, some human-related, some 
product-related, and the relations between these qualities were looked upon further in depth. 
the result presented itself as a theoretical model to achieve sustained usage of technological 
products.

keyWords: positive experience in technological products, happiness in product use, pleasure
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ic aspects on customer loyalty is more influential compared to 
pragmatic aspects of the product in the long term. Contrarily, 
most of the empirical studies of UX mainly focus on the evalu-
ation of short–term experiences (Vermeeren et al., 2008), and 
single behavioral episodes that mostly ignore the ever-chang-
ing goals and needs of the user (Vermeeren et al., 2010). 

CoNtiNuity of positiVe experieNCe

Conception of long-term experience was first introduced by 
Dewey (1938) as continuity of experience. As he stated; each 
experience is influenced by previous ones and each affects 
the path of future experiences. Thus, regarding the depen-
dencies that are formed through previous experiences, a user 
defines a specific path about his/her way of doing and experi-
encing (Dewey, 1938).  It is interesting to see that, short-term 
experiences have significant impact on the overall UX (Forlizzi 
& Battarbee, 2004) whereas the evaluation of overall UX is 
basically not a consolidation of individual and short-term ex-
periences (Hassenzahl & Ullrich, 2007). From a parallel per-
spective; the study of Karapanos et al. (2009) shows that the 
user’s judgmental process is predominated by the utilitarian 
product aspects such as usability, functionality etc. mainly in 
the initial stage, however as the authors stated, the hedonic 
aspects take over in the long run. 

The study of Kuru  (2013) draws a model to explain the pro-
cess of sustaining usage for a personal technology in four 
phases. According to the model, people’s ‘willingness’ and 
initial goals are essential for leading people to become us-
ers. In the early days of usage, people explore the product 
and ‘initial benefits’ are expected to be satisfied. Once they 
feel that ‘initial goals’ are achieved, in the ‘extended ben-
efits’ phase, expectations are increased to keep using since 
the needs of the user change. Finally in the ‘adoption’ phase, 
users expect the product to offer more personalized interac-
tions that inspire long-term use. 

Similarly, Bodker and Christiansen (2012) investigated the 
long term UX from the points of micro and macro levels. As 
they stated; in the micro level the user first adapts and then 
adopts the product by passing through purpose, tradition, 
and idiosyncrasy phases. In the purpose phase, the user is 
initially in a state of anticipation and explores the functions 
to find use purposes. Tradition is the ‘micro level appropria-
tion phase’ where the user develops repetitive usage rituals; 
in other words, the use purposes that were found in previous 
phase are habitualized. In the idiosyncrasy phase, the user 
develops particular usages in accordance with their personal 
desires and needs. Concurrently at the macro level, using ca-
pabilities of user are changed. As the usage evolves into dif-
ferent contexts, these context changes alter the user’s ways 
of living. At the macro level, rather than integrating the new 
product into life, the life of the user expands itself and they 
get involved in activities that were not previously anticipated. 

These current studies show that there is a tendency to study 
the journey of long-term experience, how the experience and 

user’s relation with the products evolve over time, from the 
first moment of encounter to simply becoming a part of ev-
ery-daily life. On the other hand, what makes people happy 
with a product can be a source of pleasant and pleasurable 
experiences (Nicolas et al., 2013). 

Our interest in this paper is not to involve a problem-driven 
research (Desmet & Hassenzahl, 2012), but rather to search 
for possibilities upon asking users their stories about the 
products they enjoy. In this manner a study was carried out 
with the hope of extending our understanding of affecting 
product-related qualities and affected human-related quali-
ties that inspire sustained usage through product stories, 
and how these are affecting relationships and positive user 
experience over time. In short, the study aimed to find out an 
initial model for understanding the design qualities that are 
leading sustained usage in technological products. Thus, we 
will explore these qualities through the following questions: 
[1] What are the human-related qualities and product-related 
qualities affecting sustained usage?; [2] What are the rela-
tions between human-related qualities and product-related 
qualities according to use phases; and [3] What is the relation 
between pleasure in use and human-related qualities? If there 
is a relation, what are the product-related qualities affecting 
pleasure in use? The following section outlines the data col-
lection and analysis processes of the empirical study that we 
conducted to answer these questions. 

methodology

To better understand the evolution of positive experience in 
technological product use, we conducted a qualitative re-
search study asking twenty participants to explain their ex-
perience with the technological products that they enjoy the 
most. We interviewed the participants and made structured 
analysis to find the details of their experience.

Selection of Participants and Products
The study was intended to include users that are actively us-
ing at least one technological product for a period of time 
in order not to face a strong bias in participants. Hence, 
availability sampling was employed insofar as we requested 
twenty-five people from our work environment to participate 
in the study. All of them accepted our request, so twenty of 
them (ten females and ten males, whose ages ranged from 
twenty-five to thirty-five) were selected in accordance with 
our personal judgments about who may contribute signifi-
cantly to the study in terms of their familiarities to the tech-
nological products. In total, of the twenty participants, ten 
selected smart phones, five selected tablet PCs and the rest 
selected digital cameras, game consoles, smart TVs, head-
phones, and laptop PCs as their favorite products. 

Data Collection
To uncover the evolution of positive experience with techno-
logical products, we conducted semi-structured interviews. 
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At the beginning, the participants were asked to pick one 
technological product they enjoyed most according to the 
experience rather than appearance. They were free to choose 
whatever technological product they wanted to, regardless 
of the function of the device. This was considered to indicate 
the ‘positive user experience’ they have with the product they 
picked. The interview consisted of six main questions asking: 
(1) What the product is; (2) What their story with the product 
is; (3) How they got the product, what their impressions were 
of it when they got it, and how the relationship between the 
product and the user changed over time; (4) What the posi-
tive and negatives are for the product, and if there should be 
any changes in it; (5) What kept them using the product over 
the course of time; and (6) what is next for the product. The 
average duration of a session was thirty-two minutes. 

Data Coding
In order to analyze the collected data, a content analysis 
method (Krippendorff, 2004) for qualitative gatherings was 
employed. After all interviews were conducted, a structured 
qualitative data analysis flow was systematized. The analysis 
flow of collected data is summarized in Figure 1.

Taking into consideration the aim of the study and the re-
search questions posed, to enrich the comprehension of the 
empirical manifestation of the study, while increasing the 
reliability of findings, an inter-rater reliability analysis using 
the Kappa statistic was performed to determine consistency 
among raters. A representative sample which includes 106 
numbers of coding for 53 lines, and a glossary of terms sheet 
was prepared by researchers to conduct a pilot test with a 

PRODUCT RELATED QUALITIES (THE PRODUCT IS…)

QUALITY MEANING

Aesthetically Pleasing Having appealing  visual properties 

Compatibility Being able to be used along/with other technological products/services

Connectivity Being able to be connected to networks

Cost effectiveness Having a price that seems viable in relation to its properties/features

Customization Being able  to match product features with user needs

Durability Being able to withstand everyday physical abuse

Ease of Communication Enabling communication with other people

Ease of Interaction Offering an easy way to control/communicate with the product

Meaningful Data Understanding the user and conveying related data in a meaningful way 

Mobility Being easy to carry around and available anywhere

Multi-functionality Being able to carry out more than one task

Newness Having technological/new features

Personalization Offering more than one option to provide features according to user preferences/
desires/etc.

Popularity Becoming known around

Product expression Having expressive qualities that make people feel like they belong to a group etc.

Smartness Being able to learn and act in response to users’ needs

Social Enabling Enabling communication with friends and other people around

Technological competence of product Having technological features and their appropriateness for tasks

Upgrading (Obsolescence) Being able to be renewed over time (physically or digitally)

Usefulness Having features that help people to perform activities

HUMAN RELATED QUALITIES (THE USER)

Adaptation Can use product features adapt over a period of time

Change in habits Can transform/change/modify the habits  after acquiring the product

Figure 1. Data analysis flow
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coder for observing reliability levels of data analysis flow. The 
inter-rater reliability for the raters was found to be Kappa = 
0.790 (p < 0.001). The disagreements were then discussed 
until an agreement was reached. Still, the Kappa value shows 
that there is evidence for the repeatability of measurements 
between coders. 

During the analysis, we tried to discover the relations be-
tween product-related and human-related aspects of experi-
ence. Figure 2 shows a typical coding procedure. In the figure, 
the green-highlighted phrases indicate the causing product-
related qualities, and the green arrows show which product 
quality they are related to. The blue-highlighted phrases indi-
cate the affected human qualities, and the blue arrows show 
which human-related quality they are related to. 

 

LINES
CAUSING 
PRODUCT 
QUALITIES

 +/-
RELATED 
PRODUCT 
PROPERTY

AFFECTED 
HUMAN 
QUALITIES

 +/-
REASON / 

RESULT
TIME

To be honest, I don’t 
think it’s possible for 
us not to be aware of 
this product ¬¬— not 
to see or hear about it 
— since the day that 
it was released.

popularity +
Product’s 
popularity

familiarization +

To see or 
hear about 
the product 
continuously

Before use

But the facilities that 
it provides are not 
the kind that I can 
be unaware of. — 
I’ve been using it for 
almost 4 months.

usefulness +

Facilities that 
the product 
provides for 
usage

sustained usage +
Using the 
product for four 
months

Before use

To receive it as a 
present unexpectedly 
when I really need it 
made me incredibly 
happy.

usefulness +

The fact that 
she thinks 
she needs the 
product

surprise +
Receiving 
unexpectedly as 
a gift.

Before use

Table 2. Three examples of comments and how they are coded on the Excel sheet

Change of ‘Context’ Can do stuff in new/different contexts

Excitement Feels excited due to the product usage

Familiarization Becomes aware of what the user can and cannot do with the product

Feeling in-Control Is sure s/he is controlling what’s happening

Habitualization Makes the product a habitual part of life (including frequent use)

Path Dependency Carries habits/practices from previous experiences (with similar features) affecting 
the new experience

Pleasure in Use Feels pleasure and enjoys using the product/system

Surprise (Disappointment) Feels unpleasant as a result of the unexpected features, or lack of features

Table 1. Glossary of Terms

Figure 2. An example of how coding is done
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By giving each text unit a number to relate units with a pre-
determined theme, all text units were identified with at least 
one thematic code in Microsoft Windows Office Excel 2007 
sheet, as displayed below. In order to sort human-related 
qualities and understand their relations with product-related 
qualities, we named the product phases that those qualities 
were mentioned, as before acquiring, learning phase, mas-
tery phase, and stabilized use phase.

results

Upon coding data, the analysis is done by counting the num-
ber of times the codes are mentioned and by counting the 
number of times a product-related quality and a human-re-
lated quality is mentioned together. On the table below, the 
left column is the list of product-related qualities and the top 
row is the list of affected human-related qualities (Table 3).

Qualities are sorted according to the times they were men-
tioned. Also, the relations between product-related and 
human-related qualities are highlighted according to the 
number of times they were mentioned together. According to 
the data, the most important human related qualities were 
pleasure in use, habitualization, change of context, path de-
pendency, familiarization, adaptation, and change in habits. 

Using these numbers, a holistic picture of the experience was 
figured out by covering both the human and product related 
qualities of experience (Figure 3). The visualized four-stage 
model explains the phases of positive experience with the 
presentation of technological products. By digging into the in-
terview data, these phases were named as before acquiring, 
learning, mastery and post-mastery. We used our data to ex-
plain these phases in detail, therefore we separated the hu-
man-related and product-related qualities in our initial model. 

In our model (Figure 3), the phases are represented as gray 
outlines encapsulating the human-related qualities domi-
nant within them. Green lines indicate a parallel affect be-
tween human-related and product-related qualities, while 
red ones indicate an opposite relation. The size of the circles 
and squares are decided according to the number of times 
they were mentioned, and the thickness of lines indicates the 
number of times they were mentioned in relation. 

This comprehensive picture shows that all phases are af-
fected by similar product-related qualities (i.e. newness, 
mobility, multi-functionality, usefulness, ease of interaction, 
personalization, technological competence of product, and 
connectivity). In this figure, human-related qualities up to 
sustained usage were represented as steps towards it, yet we 
do not claim that it needs to be in such step-by-step fashion. 
We will discuss this idea in detail in the following sections.

Table 3. The relations between human-related and product-related qualities
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Phase One: Before acquiring the product
Acquisition of a product, while having its own dynamic fac-
tors affecting the decision, the anticipation of a similar-to-
the-previous experience almost never changes. That’s why 
path dependency seems to be the only appropriate human-
related quality dominant in this phase, backed up by the data 
collected (Figure 4). 

As an example, Participant ten indicated regarding listening to 
music experience on her MP3 player and on her smart phone. 

…You just put the song and it goes on. Okay, you have the option 
to shuffle on the phone too, but I feel like my MP3 player has a 
simpler interaction… I mean I know I have the option of down-
loading some music to my phone then listen if I want to, but no… I 
don’t even do that. I always use my MP3 player to listen to music...

Although there is no pragmatic reason for her not to use the 
phone as an audio player, due to the path dependency of pre-
vious experiences, she refuses to use the music player feature 
on her phone. The majority of interviewees explained that 
their early experiences with negative expressions were due 
to the habits and practices that have developed from previ-
ous product experiences with similar features. They indicated 
that, product newness and lack of familiarization resulted in 
a negative user experience in the form of a mental barrier we 
call ‘path dependent behavior’. 

Upon this, reasoning behind the path-dependent behavior 
manifests as the formation of a mental barrier that arises 
from the newness and unfamiliarity of newly acquired tech-
nology that needs first to be broken and then re-established 
with the new experience. In other words, the newness of the 

Figure 3. The relations between human-related and product-related qualities according to use phases

Figure 4. Qualities relations in Phase One
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product will always support path dependency; as the product 
is new, the user does not totally accept this new product, but 
rather depends on the paths of previous experience. Thus, 
affecting product-related qualities such as ease of interaction 
and usefulness, actually work against it. 

On the other hand, the most effective product-related quality 
that helps to break path dependency is ease of interaction. 
The break down is being realized when the user finds a way to 
interact with the device in a more comfortable way. As an ex-
ample, Participant nine mentions the product-related quali-
ties that helped break path dependency as follows: 

…I can say that I am a game-addicted person, I was always play-
ing little flash games on my laptop. I remember the first days with 
my tablet, I had some difficulties to find it a purpose, I mean, 
what I was going to use it for? My phone works great for checking 
e-mails, social networks and other stuff.  Then of course, I dug 
through the application store and found some games that are 
good enough to keep me glued to the screen. Playing on touch-
screen with gestures is definitely more fun compared to pressing 
some buttons. I mean, first it was a device that I'd spend my spare 
time with, but then it turned into something different. Now I con-
tinue my life in the time that’s left from it …

Phase Two: Learning Phase
Learning phase of the product is about exploring the product, 
and understanding its capabilities on the micro-level (Figure 
5). This phase is where the user finds his or her purposes for 
using it. Thus, familiarization and adaptation surfaced from 
the data as the dominant human-related qualities. 

…Tablet was my first smart product, that’s why I experienced 
some difficulties while using, at the beginning due to my lack of 
knowledge; it took some time to get used to having it in my life. 
First I’ve experienced serious problems while getting used to the 
interface.  What I mean by the problems related to interface is 
that it was my first touch screen experience (Participant 3)  

 

As can be expected, newness of the technological product 
heavily works against the process of being familiar with it. 
Looking at the figure above, it can be perceived that familiar-
ization and adaptation are consequent qualities, yet, they may 
concurrently occur within the learning phase. While having un-
complicated interaction with the device, personalization op-
portunities, being always connected to the networks and use-
fulness appears as the most effective product-related qualities 
at this stage. It is interesting to see that there are no relations 
between being mobile and familiarization, even though most of 
the products that are talked about are mobile devices.

Phase Three: Mastery Phase
Mastery phase of the product is the decision point, in which 
the user either quits using the product or makes it a part of 
his/her daily life (Figure 6). Due to the structuring of this re-
search, the participants have already passed the decision 
point and held onto their beloved products. Thus, we had 
the chance to shed light upon the dominant human-related 
qualities in the mastery stage.

Change in context, change in habits and habitualization are 
the human-related qualities dominating the mastery phase. 
Change in context is related to acquiring the ability to per-
form actions within different contexts and/or discovering new 
ways to perform routines as a result of the acquired techno-
logical product. Consequently, this human-related quality is 
affected mostly by a combination of multi-functionality, con-
nectivity and mobility. To clarify the statement, expression of 
interviewee, Participant 12 can be given: 

…when I need to write a business agreement - and you can un-
derstand how boring it is from its name – it means I have to sit at 
my table getting bored for approximately one and a half hours. 
On the other hand, I can write the same agreement in open air 
while drinking my coffee with my tablet and my boring agree-

Figure 5. Qualities relations in Phase Two / Learning phase
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ment writing session turns into a pleasant experience. What I 
think is; it provides an opportunity for me to discover different 
aspects of my job beyond discovering the different aspects of 
the product. 

Change in habits requires a newly introduced ability for the 
user, affecting the way s/he performs certain actions as a re-
sult. The surprising result on affecting product-related quali-
ties is that change in habits is mostly affected by mobility, 
followed by connectivity and multi-functionality. Though, per-
forming several actions (i.e. multi-functionality), connected 
to the internet (i.e. connectivity), in an easy manner (i.e. 
ease of interaction) present themselves as important affect-
ing qualities. Being able to carry the device (i.e. mobility) that 
can carry out these actions surfaced as the dominant factor. 
Quoting the interviewee Participant nine: 

… Normally I would never watch TV, but thanks to my tablet, I 
have started to watch. Because I can watch whatever I want, even 
foreign shows or series, wherever I want. Also it enabled me to 
reach and subscribe the journals that I could never reach, again 
thanks to the tablet, now I am reading more than I used to…

Finally, habitualization seems to be the most dominant hu-
man-related quality in the mastery phase. This quality sug-
gests the product becomes a frequently used part of the 
user’s life. While mobility, multi-functionality and connectivity 
majorly affect this human-related quality as well, personal-
ization and ease of interaction seem to be important product-
related qualities affecting habitualization. Interviewee Par-
ticipant 3 exemplifies this, stating: 

By then, John (her son) was recently born, and turning on the 
computer to stay in touch or going through newspapers to catch 
up with the news was quite a hassle. Consequently, I started to 
use this smartphone more frequently, since it was a ready-at-hand 
source, I could easily check my e-mails; look up the news, etc. 
Now, I always use my smartphone for these kinds of activities. 

The results show that, all these human-related qualities 
dominant in the mastery phase are mainly affected by mobil-
ity, connectivity, and multi-functionality. In addition to these, 
personalization and ease of interaction present themselves 
as affecting habitualization majorly as well. These results 
should be studied further in order to understand how and 
why mobility has such an important role in changing habits.  

Phase Four: Post-Mastery Phase
The post-mastery phase is the use phase during which the 
product is totally embedded into the users’ lives, owning 
its purpose, becoming a habit — or rather an integral part. 
The human-related quality in this phase is sustained usage, 
in other terms, what kept users using this product with such 
positive experiences. Sustained usage is affected by all the 
product-related qualities affecting the use phases, as can be 
seen below (Figure 7). Participant 7 expresses this sustained 
usage quality as follows:

You know, nobody thinks any other device than a phone to make 
calls. My smartphone has transformed into a device that I use 
to plan my days, to check my e-mails, to follow my social net-
works, to find addresses – other than making calls. In time, my 
relationship with my smartphone stabilized, I cannot say that I 
discover anything new on it after 2.5 years. But I can say, if my 
smartphone is taken away, I may get cut off from the people, the 
world. Hell, I may even get lost in my own city!

In relation, post-mastery stage is where sustained usage is 
achieved and is affected by all product-related qualities si-
multaneously. However, the way these qualities affect sus-
tained usage is also explained as a result of passing time, 
upon passing through the human-related qualities before it. 
This may also suggest that sustained usage is the accumulat-
ing result of the human-related qualities in previous phases..

Figure 6. Qualities relations in Phase Three / Mastery phase
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Pleasure in Use as a separate human-related 
quality
In this study, pleasure in use is defined as the positive ex-
periences that arise while using the product. For that rea-
son, it is used as an umbrella term, which includes hedonic 
qualities (e.g. happiness, fun, joy, etc.). This decision for the 
study — to use ‘pleasure’ as an umbrella term — was made 
considering all different types of hedonic qualities and their 
insignificant effects on the product use phases individually 
(i.e. physio-, socio-, psycho-, ideo-pleasures). Consequently, 
pleasure in use was mentioned as the most among all human-
related qualities and it does not belong to any use phase, but 

Figure 7. Qualities relations in Phase Four / Post-mastery phase

rather presents itself in every use phases. Considering its 
unique position in this study, the graph below was developed 
(Figure 8).

In this study, pleasure in use seems to be affected the most 
by ease of interaction, technological competence of product 
and usefulness. On the other hand, different product-related 
qualities (i.e. aesthetically pleasing, durability, social en-
abling) presented themselves as significantly affecting plea-
sure in use, but not the other human-related qualities. This 
result is interesting in the sense that pleasure in use requires 
these three product-related qualities on top of the pragmatic 
human-related qualities. 

Figure 8. Pleasure in Use throughout use phases and its affecting product-related qualities
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The distribution of pleasure in use among product use phases 
is important as well, since it peaks in the mastery phase and 
falls back in post-mastery level. This may suggest that, the 
peak in pleasure in use through the mastery phase may lead 
towards sustained usage in the post-mastery level. We pro-
pose that, in order to understand this relation between plea-
sure in use and sustained usage as human-related qualities, 
further studies should be conducted. 

Relations between Product-related Qualities
Ensuring one product quality cannot mean to ensure a suc-
cess of the product, therefore the product qualities should 
work together to create intended user experience (Crilly et 
al., 2008). Upon the analysis of data, it was found important 
to search for correlations between product-related qualities 
in the pursuit of grouping these qualities. For this, the Pearson 
Correlation test was used in order to determine whether there 
are significant correlations between product-related qualities 
(p<0.05). The results presented below (Table 4) indicate the 
significantly correlated qualities (highlighted in black). 

Among these qualities, ‘newness’ presented itself as having a 
negative correlation with the other product-related qualities. 
This also shows why ‘newness’ is generally negatively affect-
ing the human-related qualities. According to this data, the 
product-related qualities can be mapped according to their 
correlations to find out the groupings in between them.

Results indicate that ‘social enabling’, ‘durability’, and ‘aes-
thetically pleasing’ are correlated with each other and these 
three are also highly correlated with ‘technological compe-
tence of the product’, ‘usefulness’, and ‘ease of interaction’. In 
relation to our previous findings, we can say that this group 
affects pleasure in use in general. 

The second grouping presents itself due to the correlation be-
tween ‘mobility’, ‘multi-functionality’, ‘ease of interaction’, and 
‘connectivity’. This group affects the mastery phase, as can 
be seen in previous sections. Another linear grouping occurs 
between ‘personalization’, ‘connectivity’, ‘multi-functionality’, 
and ‘ease of interaction’, which affect the learning phase.

disCussioN

Upon analysis of the collected data, an initial model for the 
path to sustained usage was developed (Figure 10). This path 
does not suggest the way to design and produce products 
that achieve sustained usage, but rather shows the common 
qualities that are observed for the products that achieved it. 

In this model, the outer circle indicates the product-related 
qualities (i.e. ease of interaction, multi-functionality, connec-
tivity, personalization, mobility) affecting the path the most 
throughout the use phases (i.e. before acquiring, learning, 
mastery, post-mastery). The inner yellow circle shows the 

Tabla 4. Correlations between Product-related qualities
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changes in pleasure in use throughout the use phases and 
product-qualities affecting it additionally (i.e. technological 
competence of product, usefulness, aesthetically pleasing, 
durability, social enabling). This path suggests a continuous 
cycle of use phases, as the new user experience results in 
sustained usage, it also creates its own path dependency for 
the next user experience. 

As opposed to studying just the experience of the user with 
the technological product, we suggest that the technological 
product experience is first confronted with people’s previous 
experiences with a similar product, and achieves its own de-
pendency through sustained usage (Dewey, 1938). Later on 
(i.e. learning phase) the user actually realizes the possibili-
ties the product offers (i.e. familiarization) and its effects on 
his/her daily life (i.e. adaptation). While ease of interacting 
with the product, its ability to perform various tasks and 
its intermediary role for connecting to various networks are 
fundamental to breaking such an attachment to previous ex-
periences, fitting to the users’ preferences/desires/etc. also 
supports this detachment. Upon this detachment from previ-
ous experience and adoption of the new (i.e. mastery stage), 
changing the previous habits of the user (i.e. change in hab-
its), extending the experience toward new and previously 
not-possible contexts (i.e. change of context), and becoming 
a part of the daily life (i.e. habitualization) witnesses a simul-
taneous peak in pleasure in use, which may require addition-
al product-related qualities (i.e. technological competence of 
product, usefulness, aesthetically pleasing, durability, social 
enabling). It is only after this (i.e. the post-mastery phase), 
the product achieves sustained usage and achieves a depen-
dency towards a future novelty. 

The model presented here is different from the models of 
Kuru (2013), and Karapanos et al. (2009), in the sense that 
our model takes into account previous experience effects 

on the new experience and the changes in pleasure in use 
throughout the use-phases. This conclusion in our model is 
rather similar to the model of Bodker et al. (2012) regarding 
the macro level of user experience in the sense that the user’s 
life expands with the product, rather than the product be-
ing integrated to it. Achieving sustained usage suggests be-
coming an integral part of the user’s life, and thus the newly 
formed dependency towards it. Ours is also different from 
other models in the sense that we tried to explain each phase 
of experience with product and human related qualities from 
which the designers can further interrelate while designing.

In the light of these, we suggest that designers of future tech-
nological products can benefit from our model, especially 
when innovative products that challenge existing techno-
logical products are in question. Adoption of a product and 
achieving sustained usage include multi-dimensional and 
complex relations between various qualities, human and 
product-related. Our model simply presents how these re-
lations are formed, in an affecting-affected fashion, so that 
designers can build upon it for future technological projects.

 

CoNClusioNs

In this paper, we construct an initial model to understand 
how a technological product surpasses the dependency to 
previous experiences and how it achieves a dependency of 
its own, through sustained usage. We stated that sustained 
experiences with technological products involve complex 
relations between affecting product-related and affected 
human-related qualities, while established on certain quali-
ties. We presented an initial model to simply explain the rela-
tions between those qualities. We believe that our model can 
contribute to the literature as it discusses how people have 
experienced personal technological products, and what led 
them to have positive experiences with those.  

We think that the model that we have presented in this paper 
can be a starting point for further investigation of the rela-
tions between human and product related qualities in each 
phase of experience. For further studies, this initial model 
should be further investigated in detail by researching upon 
how these product-related qualities affect these use-phases 
individually. For example, this path to sustained usage sheds 
light upon the relation between ‘mobility’ and ‘habitualiza-
tion’ having a strong relation. Looking back at the interviews, 
they generally selected mobile devices to talk upon as well. 
This needs to be closely studied in order to better understand 
how and why there is such a strong relation.
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iNtroduCtioN

Influencing the emotions is a key factor in satisfying a movie 
audience and for the overall success of the movie. Movies 
are art-forms that involve affective, perceptual and intellec-
tual activity (Metz, 1991). Recent years demonstrate a growth 
in movie affective analysis. The field of affective multimedia 
content analysis demonstrates several methods to represent 
the range of emotions experienced by movie watchers (Kang, 
2003; Hanjalic and Xu, 2005; Wang and Cheong, 2006; Arifin 
and Cheung, 2007; Xu, Jin and Luo, 2008; Zhang, Tian, Jiang 
and Huang, 2008; Zhang, Huang, Tian, Jiang and Gao, 2008). 
Studies in emotion tracking in movies show that most research-
ers focus on classifying large movie segments to a small num-
ber of distinct categories. In all cases, research has focused on 
narrow domains, such as specific movie genres, e.g. thrillers, 
cartoon for kids, love stories, and so on.

On the other hand, emotion tracking and annotation has 
gained popularity and has been used in numerous studies.

(Malandrakis et al, 2011) used supervised learning techniques 
for  continuous time emotion tracking in movies for the first 
time. Their study used 12 30-minute movie clips where 7 vol-
unteers had to annotate experienced emotions in a valence-

arousal scale by using the FEELTRACE (Cowie, 2000) emo-
tion annotation tool. Participants viewed the films and, in 
real-time, annotated their emotional responses by moving 
the mouse pointer on a square two-dimensional area rep-
resenting the valence-arousal emotional space. The results 
from their study contributed to a database of movie emotions 
in which the best emotion obtains over 50% for high arousal 
values.

A recent study by Zhang et al. used machine learning and al-
gorithms to depict 13 arousal (e.g. music tempo) and 9 valence 
features (e.g. brightness) of 4000 movie segments. The perfor-
mance of their algorithms was 60% accurate (Zhang et al. 2009).

In terms of visualization, there has been an increase in visu-
alizing movie emotions due to increasing movie production. 
In general, scholars wish to facilitate movie browsing by cat-
egorizing their prevailing emotions. In one of their research 
papers, the scholars proposed the iFelt web interface system 
(Oliveira, 2011) and in particular, the Emotional Wheel, to cat-
alog, access, browse and visualize movies and movie scenes 
based on participants' emotional properties and impact. Her 
study used 10 participants and found that 90% of subjects 
were visibly enjoying the exploration of timelines. This study 
inspired us to further pursue how to visualize the emotions.

aBstraCt

the economic success of a movie depends on audience satisfaction and on how much they 
are emotionally engaged while watching it. our research is related to the identification of such 
kinds of emotions felt by movie watchers during screening movie screening. We endorse the 
model of 7 primary-process emotions from affective Neuroscience (seekiNg, play, Care, 
fear, grief, rage and lust) and ask subjects to watch 14 movies and match them with 
these 7 emotions. We provide a self-annotating application and reveal “affective timelines” of 
clicks with arousal scenes. We verify that it is possible to discriminate movie watchers’ emo-
tions according to their self-annotation by obtaining 0.51 - 0.81 range of accordance in an-
notating 14 movies and comparing them with the authors of this study. these timelines will be 
matched with physiological sensors in future research.

keyWords: Affect Annotation, Primary-process Emotions, Movie Watchers, Movie Analysis, 
Affective Computing.
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Emotions captured from facial expressions can be seen in 
studies with 90% successful tracking (McDuff, El Kaliouby, 
and Picard, 2011). Their study used a corpora and made it 
plausible to match emotions for more than 290 videos.

This research was based mostly on short movie scenes shown 
for the participants in single screenings. Also, most of the re-
search was based on diverse models such as arousal-valence 
and basic emotions model proposed by Ekman (1992) - hap-
piness, sadness, surprise, fear, anger and disgust. These 
emotions are used both in movie contents and on users' an-
notated emotions. To the best of our knowledge, to date, no 
studies have been undertaken based on an Affective Neuro-
science model and involving affective annotations. Our study 
will use users' annotation in the quest for Primary-process 
emotions in movie watchers.

In general, the question of how emotions should be mod-
eled is still being contested. Researchers commonly accept 
the AV (arousal/valence) model. Besides the importance of 
two-dimensional emotional analysis, our paper is based on 
modeling proposed by Affective Neuroscience due to its rig-
orous approach in identifying key emotions. Namely, an in-
ternal status of all mammals is a way to increase the survival 
capacity during the species' evolution and only 7 emotional 
systems can be recognized: SEEKING, PLAY, CARE, LUST, 
FEAR, GRIEF and RAGE. In particular, Panksepp (1998) mea-
sured and clinically verified these emotions to specific neu-
rotransmitters, exact brain areas and behaviors. Notably, in 
his research, Ekman's proposed that the emotion "surprise" 
has not been identified at all as an emotion. Although char-
acterization of emotions by physiological patterns still has 
some limitations regarding the differentiation of emotions 
from physiological signals (Rainville et al. 2006), we embrace 
this model as an intrinsic one as Panksepp argues that emo-
tions are all subcortical (Panksepp, 2010). We can suppose 
that the neocortex will play a key role in the interpretation 
of emotions by different cultures and diverse ethical stan-
dards; however, these 7 basic emotions are the same across 
all mammals. The focus of this study will not be on time con-
suming neuroscientific analysis. Our aim is to set up a is to 
setup a benchmark of Primary-process emotions in movies, 
which will be evaluated with physiological sensors in future 

studies. Further, we contribute with the usage of full-length 
movies for the purpose of allowing more natural timing for 
experiencing specific emotions. We should point out that our 
research also includes categorical labeling for the classifica-
tion of both movie scenes as well as for a person's self anno-
tation moments in time. However, we believe that our future 
studies will improve with the differentiation of emotions from 
physiological signals.

methodology

In this section, we explain the (i) establishment of our ground 
truth - how we create a benchmark of emotions; and (ii) ap-
plication setup (used to measure emotions felt by movie 
watchers and compared with authors' emotion agreement).

Establishing the Ground Truth
The analysis was carried out in a multicultural environment 
with researchers from Serbia (male), Iran (female) and Italy 
(male). Our study analyzed 16 movies, of which 2 were dis-
carded due to the disagreement among authors (several 
scenes showed opposite emotions of a kind - e.g. CARE/
GRIEF). This left 14 movies for analysis. We categorized mov-
ies according to our assumption that a movie can have one 
pevailing emotion (Table 1).

Two authors watched all movies and had the task to assign 
emotions which were felt during each scene. For each movie, 
we extracted scenes according to normal changes in the film 
(e.g. change of surrounding, a dialogue that evolves into a 
fight, etc.). For each scene, we extracted the length of sec-
onds and assigned to it a prevailed emotion that each author 
felt (e.g. for a scene where a couple is passionately kissing, 
authors most probably annotated the scene as LUST). At the 
end of scene annotation, authors compared their results and 
verified the accordance rate expressed in mean value. Our 
threshold was that each author had the same or same kind 
of emotion assigned per scene (e.g. either both PLAY, or one 
PLAY and the other CARE which could be matched as they are 
both positive emotions).

Figure 1. Mean value and authors' accordance of felt emotion per 
scene.
Movie: Nine 1/2 Weeks by Adrian Lyne. With Mickey Rourke, Kim 
Basinger (1986)
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A typical example of authors’ agreement can be seen in Figure 
1. In this particular movie, we observe an “Affective Timeline” 
where the X axis is the sequence of scenes (same length) and 
the Y axis is the intensity (scenes calculated in seconds). This 
suggests that the higher the peak, the longer the scene and 
that a specific scene presented an unambiguous emotion.

In the next step, we categorized movies into 3 types:

•	 Unequivocal Emotion Movie - a movie in which a sin-
gle emotion is dominant above all other emotions. Our 
thresholds were that the average agreement rate among 
all authors with respect to: a) a prevalence of any emotion 
above SEEKING; b) a prevailing emotion has to be at least 
50% higher in intensity than other emotions (excluding 
SEEKING). A typical example can be observed in the fig-
ures below. This chart depicts the prevalence of PLAY on 
SEEKING by more than 30% (as well as more than 50% 
on CARE, RAGE and LUST emotions found in this movie). 
In this case, GRIEF, FEAR and a neutral state were consid-
ered marginal by all authors as they did not appear in the 
scenes throughout the movie at all.

Figure 2. PLAY - Singing in the Rain by Stanley Donen.

DOMINANT 
EMOTION 
HYPOTHESIS

TITLE DURATION TOTAL SCENES
MAX SCENE 
DURATION

AVERAGE 
SCENE DURATION

SEEKING Psycho 1:48:25 59 0:07:26 0:01:52

SEEKING Birds 1:54:36 113 0:04:25 0:01:00

PLAY Singin' in the Rain 1:42:39 97 0:05:14 0:01:04

PLAY Bambi 1:07:40 43 0:06:39 0:01:34

CARE Pretty Woman 1:59:37 78 0:07:51 0:01:30

CARE I am Sam 2:12:18 116 0:04:58 0:01:07

FEAR
Night of the Living 
Dead

1:32:42 57 0:07:01 0:01:43

FEAR Saw 1:43:12 66 0:04:35 0:01:33

GRIEF Bitter Moon 2:19:05 104 0:03:59 0:01:21

GRIEF Dancer in the Dark 2:14:27 94 0:06:15 0:01:27

RAGE Incident 1:39:31 40 0:35:50 0:02:24

RAGE Schindler's List 3:06:54 183 0:05:06 0:01:02

LUST 9 1/2 Weeks 1:57:03 91 0:04:43 0:01:18

LUST
Blue is the Warm-
est Color

2:52:57 106 0:07:57 0:01:39

sum 28:11:06 1247 Mean 0:01:28

avg 2:00:48 89 -1sd 0:01:05

+sd 0:01:51

Table 1. Total annotated movies performed by Authors (2) and Subjects (1 main +3 appearing in three sole movies)

With Gene Kelly, Donald O'Connor (1952)

Figure 3. RAGE - The Incident by Larry Peerce.

With Victor Arnold, Robert Bannard (1967)
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Figure 4. GRIEF - Dancer in the Dark by Lars von Trier.
With Björk, Catherine Deneuve (2000) 

• Bridging Emotion Movie - SEEKING is used to trigger 
other dominant emotions. Our threshold was similar to 
the previous case where the prevailing emotions should 
be 50% more intense than other emotions. A typical ex-
ample is depicted in Figure 10 below. It is clear to note 
the dominance of GRIEF on other emotions. We believe 
that SEEKING in this movie was mostly used to correlate 
with GRIEF. This is in accordance with Panksepp's argu-
ment (Panksepp, 2010) that SEEKING is the mother of all 
emotions and can be used to trigger all remaining ones. 
We should note an exception, that although the authors' 
agreement rate for movie number 11 (see Table 1) is mainly 
GRIEF, we consider this movie LUST-dominant because it 
contained a higher number of scenes of sexual activity 
than scenes with notable grief.

• Two of a Kind Emotion Movie (including SEEKING and two 
major dominant emotions). Our threshold was again as in 
previous cases that a prevailed emotion should be 50% 
higher in intensity than other emotions. An example can 
be seen in Figures 14 and 15 below. FEAR and GRIEF are in-
deed dominant over other emotions where SEEKING was 
used to augment or diminish FEAR and GRIEF scenes.

Figure 5. PLAY - Bambi by James Algar.
With Hardie Albright, Stan Alexander (1942)

Figure 6. CARE - I am Sam by Jessie Nelson.

With Sean Penn, Michelle Pfeiffer (2001)
Figure 7. FEAR - Night of the Living Dead by George A. Romero.

With Duane Jones, Judith O'Dea, Karl Hardman (1968)

Figure 8. LUST - Nine 1/2 Weeks by Adrian Lyne.
With Mickey Rourke, Kim Basinger (1986) 

Figure 9. CARE - Pretty Woman. Directed by Garry Marshall.
With Richard Gere, Julia Roberts (1990)
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Figure 10. GRIEF - Bitter Moon by Roman Polanski.
With Hugh Grant, Kristin Scott Thomas (1992)

Figure 11. FEAR - Psycho by by Alfred Hitchcock.
With Anthony Perkins, Janet Leigh, Vera Miles (1960)

Figure 12. FEAR - Birds by Alfred Hitchcock.
With Rod Taylor, Tippi Hedren, Suzanne Pleshette (1963)

Figure 13. LUST - Blue is the Warmest Color by Abdellatif Kechiche. With Léa 
Seydoux, Adèle Exarchopoulos, Salim Kechiouche (2013)

Figure 15. GRIEF-RAGE - Schindler’s List by Steven Spielberg.
With Liam Neeson, Ralph Fiennes, Ben Kingsley (1993)

Figure 14. FEAR-GRIEF - Saw by James Wan.
With Cary Elwes, Leigh Whannell (2004) 

Application Setup
To verify our ground truth, we designed and developed a 
desktop (Win 32, used in research) and mobile (Android, in 
progress) application - available at http://siplab.org/Emo-
tions.rar - and instructed the movie watcher in how to use 
them. Throughout the present research, subjects used only 
the desktop application which was switched on next to the 
window with movie. The main motivation in designing this 

application was to try to collect self-annotated emotions as 
unobtrusively as possible so participants could be enjoying 
the movie as much as possible. Below are examples of the ap-
plication’s user interfaces.

Subjects were clicking on emotions during 14 movies.

Our main movie watcher was a 29 year-old Polish female who 
was fond of movies. She was provided with an explanation of 
the definition of 7 Primary-process emotions followed by an 
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example. Further, we demonstrated how to use the applica-
tion by performing basic tests such as reset function, see-
ing the statistics, finding the location of data file, etc. We in-
structed the movie watcher to click/tap on an emotion when 
she felt one while watching of the movie. Total screening time 
was around 28 hours. The same steps were performed with 
another 3 participants (from Lebanon, Serbia and Italy), who 
watched Psycho, Bambi, Dancer in the Dark and Blue is the 
Warmest Color.

Figure 16. UI Main interface while watching the movie, UI Stats interface with 
real-time annotations and UI reset page

results

DOMINANT 
EMOTION 
HYPOTHESIS

TITLE
SEEN 
BEFORE?

SEEKING PLAY CARE FEAR GRIEF RAGE LUST
CLICK 
AGREE

(a) (b) (c) (d) (e) (f) (g) (h)

SEEKING Psycho no 0.81 - - 0.18 0.01 0.68

SEEKING Birds yes 0.72 - 0.12 0.16 - - - 0.75

PLAY Singin' in the Rain yes 0.06 0.80 0.02 - - - 0.12 0.75

PLAY Bambi no 0.21 0.43 0.19 0.13 - - 0.04 0.64

CARE Pretty Woman yes 0.50 0.26 0.16 0.01 - 0.03 0.04 0.69

CARE I am Sam no 0.14 0.14 0.53 0.03 0.12 0.03 - 0.52

FEAR
Night of the Living 
Dead

no 0.44 - - 0.54 - 0.02 - 0.51

FEAR Saw no 0.58 - 0.04 0.38 - - - 0.58

GRIEF Bitter Moon no 0.72 0.08 0.09 0.01 0.01 0.01 0.08 0.59

GRIEF Dancer in the Dark yes 0.71 0.11 0.12 0.02 0.04 - - 0.52

RAGE Incident yes 0.79 - 0.10 0.06 - 0.05 - 0.81

RAGE Schindler's List no 0.80 0.01 0.05 0.04 0.08 0.01 0.01 0.74

LUST 9 1/2 Weeks yes 0.51 0.32 0.03 0.03 0.01 - 0.11 0.80 

LUST
Blue is the Warm-
est Color

no 0.59 0.19 0.17 - - - 0.04 0.74

Table 2. Which emotions are clicked the most (a-g) by subject? Do clicked emotions fall onto equal emotion annotation by authors (h)?

Below is a representation of the movie watchers’ clicks (col-
ors) against our annotation (gray) agreement per movie (see 
Establishing the Ground Truth). The question was how far 
does the movie watcher agree with the authors?

In what we consider an overall observation of all movies which 
were self-annotated by our subject movie watchers, GRIEF, 
surprisingly, demonstrated significant decline and LUST does 
not exceed the PLAY emotion. In general, PLAY Unequivocal 
Movie Emotions and their scenes are usually depicted with 
dancing and music. CARE, on the other hand, is usually rec-
ognized by a dialogue between two persons. What we learn is 
that: When a movie is interesting it has lot of clicks and SEEK-
ING. CARE is substitute for RAGE and GRIEF scenes. PLAY, 
CARE and FEAR when present, dominate SEEKING. Also, we 
believe that clicking on these emotions was, in some cases, 

die to a neocortical processing e.g. subject had tears in their 
eyes in the closing scenes of Schindler's Lists; but they anno-
tated SEEKING. Also, in very scary scenes as in The Night of 
the Living Dead, the clicking came a couple of seconds after 
the scream.

disCussioN

In this study, we focus on understanding the emotions of 
movie watchers. We endorse 7 Primary-process emotions de-
picted in Affective Neuroscience and use their definition of 
emotions. We endow a ground truth by analyzing 14 movies 
and assigning a single emotion per scene according to the 
emotion we believe we felt while watching a movie. We cre-
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Figure 17 (a). Subject and authors’ agreement for 12 MOVIES
7 - SEEKING, 6 - PLAY, 5 - CARE, 4 - FEAR, 3 - GRIEF, 2 - RAGE, 1 - LUST

gray color - authors, other colors - subject 1, black dots - subject 2
height - intensity of clicks per scene
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Figure 17 (b). Subject and authors’ agreement for 12 MOVIES
7 - SEEKING, 6 - PLAY, 5 - CARE, 4 - FEAR, 3 - GRIEF, 2 - RAGE, 1 - LUST

gray color - authors, other colors - subject 1, black dots - subject 2
height - intensity of clicks per scene
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ate "Affective Timelines" for each movie, which we use as a 
benchmark in comparison with emotions annotated by the 
movie watcher. Further, a desktop and mobile application 
was designed, developed and provided to the movie watch-
er. Next, we explained to we explained the main definition 
of 7 emotions and explained the usage of the application. 
We asked participants to annotate emotions by clicking on 
prevailing ones felt while watching the movie. Once a movie 
is finished, software provides statistics and movie watch-
ers can observe their percentage of assigned emotion in the 
movie. After that, the movie watchers were asked to choose 
the main emotion that for them describes the movie. Par-
ticipants provided the feedback to the research authors for 
further analysis and comparison. Our results found that an 
agreement varies between 0.51 - 0.81 among authors and 
movie watcher (see Table 2, "click agree" column). Obviously, 
our research has to consider several limitations:

Neuroscience measurements. It is worth mentioning that our 
model stands on Primary-process emotions which are pre-
sented by the research in Affective Neuroscience. We focus 
solely on 7 emotions (SEEKING, PLAY, CARE, LUST, FEAR, 
GRIEF and RAGE) as they are proven to exist in all mammals 
and were measured in exact brain areas and neurotransmit-
ters. We are aware that we are not able to obtain exact fMRI 
scans and to verify the true measurements of participants' 
emotions during the movie watching. However, our future 
study will evolve physiological responses and measurements 
of movie watchers (heart rate, skin conductivity, etc.).

Specimen issue. Although 14 movies were used for data ac-
quisition, the results of this study should be considered as 
preliminary as they do not contain a bountiful number of sub-
jects (less than 10 movie watcher analyses per movie). How-
ever, we expect that a future analysis with a greater sample 
will demonstrate more significant results. 

Multicultural difficulty of research. We should take into con-
sideration that the research was conducted in multicultural 
setting as participants and authors were from 4 different Eu-
ropean and Middle-Eastern countries. However, our hypoth-
esis in research is that Primary-process emotions are same 
across all cultures (excluding the neo-cortex interpretations) 
and we believe that we are able to show the preliminary emo-
tions whit respect to the cultural origin. More subjects of 
diverse cultures are needed and will be the focus of future 
research.

Technological constraints. We should also take into account 
the designed and developed application. Namely, it could 
be supposed that there is a nuance in performance during 
the affect annotation. This hinders the synchronization of the 
movie and the movie watcher's affect timelines. We could 
therefore assume a tolerance of +/- 3%. In this research, we 
created an application and tried to use a natural surrounding 
for movie watching so that the watchers’ level of immersion 
remains a priority.

Non-referenced attributes. Future study also involves the de-
tailed analysis of perceptual elements (such are soundtrack, 

color, shots, plot, etc.) that we believe are able to determine 
specific emotions in the watchers. We could classify movie 
genres according to these emotions and present emotional 
characteristics in percentages for each movie type: thrillers, 
cartoons for kids, love stories, and so on. Our ongoing study 
also involves the verification of the emotional “footprint” of 
famous directors, e.g. Hitchcock and his art of creating sus-
pense (Truffaut, 1985). 

Interpretations versus Primary-process emotions. In this 
research, we also used a categorical labeling of emotions, 
which might be a subject of neo-cortical interpretation. Al-
though Ekman proposes Anger, while Panksepp proposes 
RAGE, we are still at the beginning when it comes to under-
standing Primary-process emotions. We believe that by set-
ting up this benchmark (highest possible agreement among 
authors and movie watchers), it will provide us with insight 
into these emotions which will be compared against their 
physiological measurements. We are also aware that there 
are differences when focusing on two actors in the scene. 
One actor might be stimulating RAGE in the watcher, while 
the other may be inspiring CARE. We can conclude that more 
subjects are needed for more precise results.
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iNtroduCtioN

To develop innovative products, one of the key points is to 
strive for a satisfying and pleasurable user experience, UX, 
(Cagan, Vogel, 2002; Desmet, Hekkert, 2007). UX is a new 
paradigm to add value and differentiation, offering a broad-
er perspective of the functionality and usability, focusing on 
how to create richer user experiences (Wimmer, 2011). The UX 
highlights the non-utilitarian aspects of interaction, focus-
ing on the user’s affection, perception and meaning and the 
value of such interactions. Currently, since in many product 
categories functionality and usability are highly satisfactory 
aspects, competition is focused on UX (Cagan, Vogel, 2002, 
Kano,1987).

An UX literature review was conducted for 2003 – 2013 pub-
lications. Ariza, Maya (2014) identified UX models and defini-
tions with some key dimensions: the subjective, context de-
pendent and dynamic character of UX (Hassenzahl et al 2006, 
Law et al, 2009). Despite this, it was not possible to identify 
empirically constructed models based on observations that 
account for, as widely as possible, the complexity of the UX. 
These models and definitions are mainly based on authors’ 
self-reflections or insights (Desmet 2003, Mahlke 2005, Roto 
2006, Hassenzahl, 2003). According to (Hassenzahl, Tracktin-
sky, 2006), this lack of empirical research restricts a theoreti-
cal advance and limits the UX concept understanding and its 
future development. As UX gains importance in many design 
disciplines, it also becomes more important to define, de-

limit, categorize and theorize about it, in an attempt to make 
it more precise, comparable, and generalizable (Kaye, 2011).

Here, we assume UX as: “The awareness of the psychological 
effects elicited by the interaction with the product” p.5, (Hek-
kert, Schifferstein, 2008). This broad definition allows us to 
account for the complexity we want to capture in our analysis.

This work is part of a wider research of which the final ob-
jective is the development of a prescriptive product design 
method, with an emphasis on rich experiential products. This 
method would fill a lack of relatively accurate, simple and 
quick methods suitable for three scenarios. First, in generat-
ing structured and rich ideas about experiential products in 
the FFE (Fuzzy-Front-End). Second, work as a conceptual de-
sign method of experiential products in companies with short 
product development cycles, without specialized personnel, 
few financial resources and where the risk level is low (i.e., 
SMES with low-volume production and high rotation prod-
ucts). In other words, this method would allow for designing 
a product with very little users’ field-research. Third, heuristi-
cally support the design process in companies that develop 
their products using conventional UCD tools.

The first step of this research was to identify and categorize 
the information about UX. This revealed many items with dis-
tinct categories, hierarchies, and limits, making the situation 
poorly controllable because of its complexity. The need to 
identify what elements would be essential in a UX model with 
the product was evident (Ariza, Maya 2014). In that paper, 
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13 UX models, 10 definitions and 10 UX review papers, were 
selected out of 387 publications, to support the theoretical 
framework for the research. We applied to this set of data, 
the thematic analysis technique, TA. TA allows for the iden-
tification and structural analysis of information patterns, es-
pecially of a psychological nature (Braun, Clarke, 2006). As 
a result, we identified the essential elements, (grouped into 
general themes and specific elements or variables and sub-
variables), which should be in a UX model. The second step, 
which we report in this paper, would be how, based on these 
results from the TA, to design an experiment and then apply 
a data reduction technique (factor analysis) to identify cor-
relations between variables and summarize groups of variable 
factors. This step will allow us to undertake a validation of the 
elements found in the TA and provide evidence of how they 
are connected, i.e. to which extent they match the structure 
of themes and elements. The third step of the project will be 
based on the results of that experiment, building a detailed, 
complete, concise and manageable UX model. The fourth 
step, based on the proposed UX model, would develop the 
prescriptive method sought.

In the TA, eight main themes with their essential variables (28) 
were identified (Table 1). Although it was possible to identify 
themes that had been referenced in other UX models, some 
variables or sub-variables within each theme were different 
to those in the literature, which showed that they were over-
looked or linked to different variables.

Thematic Analysis Results 
Table 1 outlines the definition of the themes and variables that 
an UX-model should include. They were used to construct the 
research instrument. The discussion of all the themes is de-
tailed in (Ariza, Maya, 2014).

In section 2 and based on the TA results, we explain the ex-
perimental methodology used to find relationships between 
variables. In section 3, how the results were analyzed and in-
terpreted and in section 4, we present the conclusions.

methodology

First, the experiment scheme was designed. Second, a stimu-
lus (product for the experiment) was defined. Third, the data 
collection instrument (questionnaire) was designed. Fourth, 
the sample and the experiment conditions were set-up. 

Experiment General Scheme
Exploratory factor analysis, EFA, was chosen as the technique 
to identify correlations and factors grouping variables. These 
types of experiments should be conducted in a naturalistic 
context to consider the environmental and social effects, but 
without interferences due to excessive noise or intromissions. 
Moreover, it should consider the UX dynamics: before-during-
after and long-term stages interaction. The experimental pro-
tocol was as follows: 1. Explain the experiment to the subject, 

2. Generate expectations about the product selected through 
visuals and video information, 3. Apply UX-Before question-
naire, 4. First approach to the product, allowing interaction 
for 2 minutes, 5. Apply UX-During questionnaire, 6. Second 
approach, longer interaction (8 minutes), 7. Apply UX-After 
questionnaire, 8. Check responses. All the experiment was 
run in Spanish.

Product definition
We selected a product with features that would allow us to 
evaluate instrumental and non-instrumental aspects. Cam-
eras, headphones, desktop mouse, watches, smartphones, 
were proposed. We ruled out those products where techno-
logical aspects had a lot of weight in the final UX or that were 
too simple. Finally, headphones were chosen because they are 
useful and with a relatively complex usability and UX. Then, 
we looked for headphones references which, apart from their 
functionality, were rich in their non-instrumental aspects 
(aesthetic, emotional, social, etc.).The Sony WALKMAN® and 
MP3 player 4GB with Speaker (Figure 1), 3 in 1, NWZ-WH303 

THEMES VARIABLES

User Physiological aspects

Concerns (motives, interests, emotional 
sensitivities)

Affective appraisal

Product Instrumental property (functionality, us-
ability) 

non-instrumental (aesthetic, emotional, se-
mantic)

Interaction Active, passive

Instrumental aspect  (usability)   

Non-instrumental (aesthetic, emotional, 
semantic)

Context and 
external fac-
tors

 Context: physical, social and use ( situation 
of  use)

External Factors: social, tech, cultural, eco-
nomic

Consequenc-
es

Behavioral

Multisensory

 Cognitive 

Affective

Purpose of 
use

Purpose of action 

 Purpose of being

UX dynamics Before, during, after, over time

Total UX Experience and continuous feedback

Table 1. UX Model Themes and Elements
Source: Ariza, Maya (2014)
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headphones were chosen. This product was new to the mar-
ket at the time of the experiment, comprising expectation and 
novelty, aspects important to UX.

Design of the instrument
We began with the operationalization of the variables identi-
fied from the TA. We reduced ambiguity by using the defini-
tion themes and variables. Possible variables dimensions and 
sub-dimensions were identified. In most cases, it was neces-
sary to observe more than one dimension to describe the vari-
able, see an example in (Table 2). The questions were evalu-
ated on a 5-point Likert scale (1-Strongly Disagree, 2-Disagree, 
3-Neutral, 4-Agree, 5- disagree). To facilitate the handling of 
the data, each question was coded. For instance, for “Have I 
known what to do with the product”, the variable “product” 
with dimension “Instrumental” and sub-dimension “usability” 
was coded (PIU1). Some survey questions were specific to the 
product category, for example, "Music is important to me" or 
"It has good sound."

To improve the reliability and content validity of the instru-
ment, we took as reference questionnaires such as SUMI (Ki-
rakowski, 1993), AttrakDiff (Perceived hedonic and pragmatic 
quality, Hassenzahl, 2003), UEQ (user experience Question-
naire, Laugwitz, 2008). This also allowed us to identify the 
type of questions used when looking to find information about 
usability, pragmatic, and hedonic UX aspects. Another impor-
tant consideration was to find a way to consider the dynamic 
characteristic of the UX. A longitudinal approach was pro-
posed, where with the same product, we would seek to gather 
opinions and feelings at different times. Before-UX (early or 
imagined experience), During-UX: momentary (experiencing), 
After-UX: episodic UX (reflecting on the experience), and fi-
nally, Over-time-UX: a long term-cumulative evaluation as a 
collection of multiple periods of interaction (not taken into 
account in this study due to time constraints).

We generated more than 230 questions in a first phase. A re-
finement of the questions was made comprising: 1.Reviewing 
the definitions of the concepts proposed with the final items 
to ensure good relationship and more clarity, 2.Two pilot tests 
conducted with 3 students to ensure a good understanding 
of the questions, and, 3. Reducing the questionnaire with the 
help of an expert. The final questionnaire had 153 questions 
composed as follows: Before-UX: 28 questions, During-UX 
with 37, After-UX with 88. Not all questions applied for every 
stage; for example "Does It feel good in the hands?" did not 
apply for the Before-UX stage. The final questionnaire was up-
loaded to Google Drive App. This questionnaire gave us the 
data required for the EFA. As an example, (Table 3) shows the 
coded questions for the Before-UX stage.

VARIABLE
DIMENSION AND 
SUB-DIMENSION

SUB-DIMENSION 
CONCEPTUAL DEFINITION

ITEMS-(QUESTION-CODES)-UX-STAGE

Product Instrumental (Usability)

The extent to which a prod-
uct can be used by specified 
users to achieve specified 
goals with effectiveness, ef-
ficiency, and satisfaction in a 
specified context of use, ISO 
9241-11

1. Did I know what to do with the product? (PIU1) 
DuringUX

2. Did I find the product safe to use?  (PIU10) Af-
terUX

3. Are the headphones simple to use? (PIU11) 
DuringUX

4. Could I identify how to activate all their func-
tions? (PIU12) AfterUX

5. Was it clear to use? (PIU2) AfterUX
6. It looks complex to use (PIU3) BeforeUX
7. Supplementary product information is useful  

(PIU4) AfterUX
8. Was it easy to learn to use?  (PIU5) AfterUX
9. I was worried about damaging the product in 

the interaction (PIU6) AfterUX
10. Using the product was quick and agile (PIU9) Af-

terUX

Note: similar questions were asked in different UX  
stages 

Table 2. “Product” variable operationalization example
Source: Ariza, Maya (2014)

Figure 1: Product used in the experiment. (Source: Ariza)
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Sample selection
A sample for EFA should take into account the ratio of sub-
jects-number of variables. We followed the indications of 
Nunnally (1978), Guilford (1954) and Kline (1986, 1994) on 
this, and (MacCallum et al,1999) for advice on  commonality 
issues. We had 153 questions representing 28 variables. So, a 
possible sample of N=200 would be about 7 times the number 
of variables. Despite these precautions, we were aware that 
this sample size could bring restrictions when it came to gen-
eralizing results beyond the studied population.

A convenience sample was selected: Colombian EAFIT univer-
sity students, 17 - 25 year-olds, from engineering, manage-
ment and humanities. Students studying product design engi-
neering and music were excluded to prevent the introduction 
of bias due to their training.

The resources used for the data collection were: 3 research 
assistants (bachelor students), 2 headphones in their origi-
nal case, tablets to answer the questionnaire (in Spanish), a 
product´s brand promotional video and a product leaflet.

results

Data collection took 15 days, from Monday to Friday in the 
mornings and evenings, within the University premises (coffee 
shops, squares, and meeting points) to preserve a natural UX 
setting and in off-peak hours to minimize intromissions. 

Preliminary analysis
200 people were surveyed generating 200 valid surveys: 23,5% 
from administration, marketing and business students; 50.5% 
from engineering  students (7 programs), and 26% from other 
courses (communication, law, economics, accounting, geology). 
Capturing subjects in different places and times generated a 
good representation.

Firstly, questionnaire data were explored using SPSS for before-
during-after UX stages and for the Total-UX, indicating whether 
the questions were unambiguous. Communalities were>0.64, 
therefore the N=200 was adequate to continue with EFA on SPSS.

Data Optimization
Firstly, we ran the EFA for the entire set of variables (Total-
UX), considering very low or very high correlations (Field, 
2009). Consequently, 14 variables (below .3>r>.8) were re-
moved. Secondly, a KMO test=0,678 indicated to continue the 
EFA. (Field, 2009).

EFA was then ran a second time, with a Total-UX 139 variables. 
After eliminating low correlation variables, and before find-
ing factors, KMO raised to 0.76. Similarly the KMO >0.5 was 
checked again allowing us to remove 15 more variables. The 
definitive EFA was then performed with 124 variables.

extraCtioN aNd rotatioN method settiNgs

Two extracting factor methods are recommended in EFA to 
generalize the results to larger populations: maximum-likeli-
hood and Kaiser's alpha factoring (Field, 2009). Both meth-
ods were run, but results implied increasing the sample size 
or looking for an alternative factor extraction method. As the 
former option was not possible, we used Principal Component 
Analysis, PCA, with Oblimin rotation, bearing in mind that the 
PCA´s conclusions are restricted to the “sample collected and 
generalization of the results can only be achieved if analysis 
using different samples”. It generated two factor matrices: 
the pattern-matrix defining the factors, and containing the 
weights for calculating the factor scores and the structure-
matrix, visualizing the relationships between factors.

Factor Extraction–interpretation
We took variances above 0.40. Well-defined factors have at 
least three items with heavy weights (Field, 2009). A screeplot 
and the Kaiser criterion allowed us to retain all factors with 
eigenvalues>1, with an exception: for Before-UX stage EFA, 
that having less than 30 variables, eigenvalues>0.7 are rec-
ommended (Field, 2009). 

Factors structure
EFA was performed to the variables of each UX stage: Before-
During-After and Total UX, (Table 4). KMOs>0.5 and determi-
nant close to 0 for all the UX-stages, showed the suitability 
of EFA. The Bartlett sphericity test sig=.000<.05, indicated 
correlated variables. After rotation, the factors selected ac-
counted for over 65% of all the variance. Cronbach's alpha 
coefficient, α=0.92 indicated good questionnaire reliability. 
Additionally, all factors had α>0.80.

The EFA statistical process won’t be detailed. We focused on 
the interpretation and construct labeling of the factors. See 
(Tables 5-6-7). Some questions (variables) shown are the trans-
lation of the original textual form, but for space limitation, oth-
ers appear as the key issue of the question. Moreover only the 
factor labeling and description of the Total UX are shown. 

QUESTIONS ITEMS CODE

1
I would buy this type of product to 
listen to music

UX5

2
Music has always been an important 
part of me

FC1

3 I could use them anywhere CXL5

4
I like to find different ways to listen 
to music

CM2

5 I like listening to music CI1

6 I like Electronic Products CI2

Table 3. Example Items for Before-UX stage
Source: Ariza, Maya (2014)
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STAGE ITEMS DETERMINANT SIG FACTORS
EXPLAINED 
VARIANCE

Before-UX 19 0.000 0.000 8 75.4%

During-UX 33 2.454E-009 0.000 7 65,6%

After-UX 72 1.000E-013 0.000 17 69.2%
Table 4. EFA stages summary
Source: Ariza, Maya (2014), SPSS analysis

NUMBER QUESTIONS LOADING FACTOR

1

I see myself using the product ,886
Anticipation to buy and use the product Factor. Reflects 
how the user envisages himself using and buying the 
product which motivates him to  its use

I’d buy this type of product to listen to 
music

,865

It triggers me to use them ,625

2
I keep updated on technology issues ,893 Interest in the product's technology factor: Explains 

why the user is interested in technology and electronic 
productsI like electronic products ,836

3
It’s a fashionable product ,792 Social approval factor: Represents the user's belief  about 

the social acceptance of a fashionable product, linked to 
figuring out who would use the product

I Know what kind of people would use this 
type of product

,780

4
I like listening to music ,902

Specific Concerns factor:  Reflects the specific concerns 
attached to the activity performed with the productMusic has always been an important part 

of my life
,867

5
They look professional ,785 The professional look adaptability factor: Reflects how a 

product with a professional appearance could be used in 
any placeI could use them anywhere ,706

6 I’m feeling in a good mood today ,966 Mood factor: Reflects the user's current mood

7
The product looks valuable -,850 The product value factor: Explains how given that the 

products  is valuable for the user, she will be curious to 
find out more about itI am curious about the product -,479

8

The product looks attractive -,793
Attractiveness-Interest Factor: Explains how an attrac-
tive product would be interesting and would entertain the 
user. Reflects the novelty value of the product as well.

The product entertains me -,620

I found the product Interesting -,608

It looks novel -,550

Table 5. Before-UX Factors
Source: Ariza, Maya (2014), Factor labeling and interpretation
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Table 6. During UX-stage FA
Source: Ariza, Maya (2014), Factor labeling and interpretation

NUMBER QUESTION KEY LOADING FACTOR

1

Exciting interaction ,740 The High Stimulation Factor: Influences  the  user to have 
an stimulating and fascinating  interaction with the prod-
uct, based on its impressive appearance; consequently 
the person  gets into the product

Fascinating ,632

Astonishing ,627

Been engaged ,519

2

Knowledge to do -,837

Complete Usability Factor: Influences all the user's us-
ability concerns: to know what the product is for, to un-
derstand the conceptual model proposed by the product, 
control, to know if the user needs more to learn to use it,  
if the product is easy to use, if it is challenging, if the con-
trols provide clear information and if it has been easy to 
learn to use

Easy to understand -,822

Control -,786

More Information ,768

Simple to use -,722

Challenging ,685

Works logically -,629

Clear Controls -,629

Easy to learn -,583

3

Previous Experience ,772 Previous experience Factor: Explains that if the user  has 
already used the product category or is familiar with it, 
it allows the person to imagine different things to do with 
the product

Familiarity ,651

Imagine other uses ,587

4

Harmonic form ,808

Aesthetic sensations Factor: Influences aspects of visual, 
tactile and kinesthetic aesthetics. 

Feels good in hands ,804

Feels good using ,752

Comfortable ,721

5

Boring ,698
The Boring product Factor: Causes the perception of the 
product as boring therefore diminishing the user´s interest 
and connection with the product

Interested (Willingness) -,494

Connection -,476

6

Different purpose ,854 The Multi-Purpose  product factor: Reflects that  the prod-
uct has multiple purposes, especially those linked to its 
main practical function (providing good sound) and an 
aesthetic-semantic property (the product´s originality).

Good sound ,485

Originality ,434

7

Easy to remember features ,537 Cognitive Ergonomics Usability Factor: Concerns the com-
prehension of the product functionality, the easiness to re-
call the product characteristics, its affordability All these 
aspects are correlated to an appreciation of how well the 
product fits to its design purpose.

Clear functionality ,537

Invite exploring ,523

Fulfills design purpose ,487
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NUMBER QUESTION KEY LOADING FACTOR

1

Interested (Decision) ,754
The product engagement Factor: After the interaction 
with the product the user wants to gather more knowl-
edge about it. This information would allow the user to 
anticipate and imagine using the product in the future. 
This would eventually lead her to buy the product. Those 
aspects are also correlated to a confirmatory belief of "I've 
found the product I was looking for!"

Want know more ,678

Research more ,677

Buy product ,665

Imaging using ,575

Keep exploring ,488

Looking for similar ,436

2

Quick, agile -,786 The learnability Factor: Is at the basis of a user's assess-
ment of product use, linked to the amount of time required 
to understand the product functionality and the clarity of 
its use. Finally, is correlated to the user's ability to explain 
the product functionality to someone else.

Hard to understand ,721

Clear to use -,669

Could explain -,435

3

Expecting more -,758
Full expectations Fulfillment Factor: Reflects largely 
whether the product fulfilled the user's expectations: 
whether it surpassed the user´s expectations and whether 
the product fulfilled what it claimed it could do.

Cover expectation ,653

Fulfilled expectation ,594

Functional ,404

4

Evocation ,727 Reminiscing factor: Reflects the remembering effects on 
the user after the interaction, thus generating nostalgia 
and the loss of the track of time

Nostalgic ,654

Lost track of time ,553

5

Make original -,587 Self-image fitness with social context factor: Determines 
the user's self-perception as an original person if he uses 
the product. This is linked to envisaging the use of a more 
common product as a way to make him feel more comfort-
able.  These aspects are correlated to imagining himself 
looking good if he uses the product, envisaging the prod-
uct as a fashionable item and using it in different activities.  

Prefer common ,567

Make look good -,456

Fashionable accessory -,453

Using different activities -,405

6

Explore new uses ,612 The explorative use factor: Is at the basis of exploring new 
ways to use the product. This exploration entails some 
anxiety while using the product and surprise with some 
product functions. These aspects are correlated with a 
change in the way the user listens to music linked to feel-
ing competent to use the product.

Anxiety ,531

Surprise ,517

Change how one listens to music ,437

Competence ,416

7

Disconnect from world ,819
Absorption Factor: Causes the user to disconnect from the 
world, and concentrating while interacting with the prod-
uct. Those aspects are correlated to a further repeated 
product use and to fit the user's lifestyle

Liked listen music this way ,577

Focus when interacting ,551

Repeatedly use ,493

Fit lifestyle ,474

8

Icons recognizable ,851 Indicative Functions clarity Factor: Implies easily recogniz-
ing the product’s icons and symbols linked to indications 
about the product use from the product or from its user 
manual. It entails the ability to activate all the product's 
functions.

Clear Indications ,808

Useful (leaflet) ,504

Identification of functions ,418

9

Use according to place ,765 Contextual knowledge Factor: Is at the basis of knowing 
how to use the product according to different contexts and 
to the integration of other (electronic) products the user 
has.

Integrate with other products ,650
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results disCussioN

Although, we started with a preconceived idea of how the 
variables should group, the statistical results from the EFA 
showed that some emerged factors were in fact consistent 
with the literature, for instance, the Complete Usability Factor 
or the Aesthetic sensations-Factor. On the other hand, most of 
the remaining factors gave us insights about the articulation of 
variables within them, for instance, the Product-engagement 
Factor shows motivation related to a pleasing encounter with 
the product and an invitation to explore or buy it. And finally, 
other factors showed themes like the Reminiscing-factor that 
were overlooked or not that common in the literature but that 
may be important for the UX. 

There are some factors, for example, determining UX’s aes-
thetic aspects that are expressed in different ways and ranked 
in different importance positions through the different UX-
stages: for the Before-UX stage aesthetics appear as an At-
tractiveness-interest factor, for the during-UX stage appears 
as a pure Aesthetic-Sensations factor, and for the after-UX 
stage appears split on two factors: Novelty-in-use factor and 
Product-Category-Style factor. To understand the results, each 
factor labeling was created to reflect the underlying influ-

ences causing the answers pattern, explaining why it involves 
particular variables, rather than just describe them.

Despite the EFA extraction method restriction and the heu-
ristic labeling, we believe in the importance of an empirical 
approach and the potential of these factors and their corre-
lations (that are not reported here due to space limitations) 
to challenge the UX understanding, in order to contribute to 
further developments.

CoNClusioNs 

This paper’s originality lies in the empirical approach, sup-
ported by EFA, to model UX while using TA results (that in-
volved very distinct UX aspects), as input for the experiment. 
We believe that the structure of the factors accounts for UX 
complexity because the whole EFA was the final result of the 
revision of many key topics found in UX modeling publications. 
EFA allowed us to identify the latent variables or factors, be-
hind UX, whilst allowing to tackle and manage UX complexity. 
The correlations between factors will give us insights of the 
variable relationships in the UX model sought and the derived 
further product design method.

10 Uncertainty -,633
The starting point Factor: Reflects the clarity  of knowing  
how to identify an "entrance point" to start interacting 
with the product 

11 Brand association -,835
Brand Awareness Factor: Makes possible the linking of the 
product to a particular brand

12

Technological consistent ,788 Technology advances assessment Factor: Implies an as-
sessment of the product´s technological advances. This 
aspect is correlated with a judgment about the product as 
providing an innovative way to perform its main function 
(listening to music).

Innovative ,606

13
Enjoy using in place ,747 Physical Context Enjoyment Factor: Determines product 

enjoyment in a particular context. It is related to the prod-
uct likeability for the user's friends.Friends would like product ,467

14
Original use ,582 Novelty in use factor: Influences the appreciation of the 

novelty of using the product'. It's related to the user's aes-
thetic appreciation of the product.Liked the look ,510

15
Familiar style -,753 Product Category Style Factor: Defines that the user will 

look for a style similarity between the product and others 
regularly bought.Communicate personality -,466

16 Change perception ,805
Product Perception Shift factor: Influences a change in the 
user's product perception after using it 

17
Need explanation -,481 Additional Learning Resources factor: Causes the user to 

ask for additional explanations or time in order to be able 
to use the product.Need time to understand -,464

Table 7. After UX-stage FA 
Source: Ariza, Maya (2014), Factor labeling and interpretation
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aBSTRACT

during interaction, people perceive and process varied sensorial information emanating from 
a product, leading to qualitatively varied experiences on aesthetic, meaning and emotional 
levels. Navigating a way through the complexity of issues involved in ‘design for interaction’ 
(dfi) is however not easy. this paper presents the foundations and findings of an educational 
approach to designing for (or by) 'meaningful interaction', which we define as user-product in-
teraction conceived through everyday adjectives and phrases. product semantics and interac-
tion semantics are compared and contrasted. a product design project (bedside alarm clock) is 
used as a vehicle for exploring meaning-based dfi teaching and learning. students responded 
well to the educational approach, delivering nine diverse, detailed, and convincing proposals for 
product interaction. the paper concludes on the ‘role’ of adjectives in dfi and the need to syn-
chronize product and interaction semantics to avoid experiential incongruities.

keyWords: design for interaction, generative design method, meaningful interaction, aesthetics 
of interaction, semantics

iNtroduCtioN

Industrial designers are not concerned with the specification 
and configuration of products in isolation, but with reference 
to people’s relations and interactions with those products and 
for the wider events and experiences that result through prod-
uct ownership and use (Moggridge, 2007; Suri, 2003; Stott, 
2002; Forlizzi & Ford, 2000; Green & Jordan, 1999). User ex-
perience, as a combination of cognition, affect, behaviour and 
instinct (Crilly et al., 2008b; Hekkert & Schifferstein, 2008), 
is a subject that is intrinsic to designing for interaction. It is 
therefore not surprising that designing for user (or product) 
experiences has become a subject of considerable attention in 
design practice and design education in recent years.

In the context of physical artefacts, user-product interactions 
are fundamental to shaping people’s experiences. The con-
ceptualization of interactions at the front end of a project is 
a critical design step. However, ‘design for interaction’ (DfI) 
is a multifaceted and complex activity, requiring understand-
ing of various characteristics of products, users and usage. Its 
basic premise is to design a product such that it leaves a trail 
of positive impressions on people through a series of definable 
interaction ‘events’.

Carefully thought-through interactions are seen as a power-
ful tool towards adding value to a product and positively in-
fluencing people’s experiences of that product (Hekkert & 
Schifferstein, 2008). Let us take for example two competing 
smart phones: one Apple, one Samsung. As with many A-B 
product comparisons in the current era of high-quality con-
sumer goods, the functionality of both the Apple and Samsung 
products are similar, their retail prices are comparable, their 
brands are arguably equally prestigious, their country of man-
ufacture for the most part are likely to be the same, and both 
products are readily available in stores. Most of these factors 
are long established as central to people’s evaluation of prod-
uct quality and influential on purchasing decisions (Berkowitz, 
1987; Dawar & Parker, 1994). However, faced with a situation 
of little variance amongst these factors, people must look to 
other factors – such as product styling, brand image and us-
er-product interaction – to discern which product they prefer 
amongst many. This paper takes forward ideas for shaping the 
third of these factors. 

Many different approaches may be taken to define the inter-
action experience offered by a product. These range from 
sensory-functional analyses (e.g. Locher et al., 2010) to affec-
tive analyses such as Kansei Engineering (Schütte et al., 2008; 
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Nagamachi, 1995). In this present paper, we focus specifically 
on an approach that may be termed ‘meaningful interaction’, 
which seeks to make use of meaning concepts (usually ex-
pressed as adjectives or phrases) to steer intended interaction 
experiences in a characterful direction. ‘Meaningful interac-
tion’ is seen as an especially useful approach to DfI because 
it can be used to shape the qualitative experience of user-
product interaction in a direct and comprehensible manner, 
by making reference to everyday lexicon and language.

from experieNCe of form to 
experieNCe of iNteraCtioN

The principle that designers add value to products by care-
fully crafting ‘meanings’ into those products and their related 
ecology is well known and well studied. Product meanings 
may be present at a macro-scale, for example simply the pres-
ence or absence of a product in a particular environment or 
at a particular occasion can be the source of meaning.  The 
provenance of a product can also be a deep source of mean-
ing. Closer to the micro-scale, the choice and arrangement of 
product forms are complex provocateurs of meaning (Krip-
pendorff & Butter, 1984).

Vihma (1995) stressed that whilst product form is inevitably a 
physical phenomenon, it is crucially an integral part of the per-
ception process between people and products. Norman (1986) 
adapted visual communication models to the realm of every-
day physical products and championed the terms ‘conceptual 
model’ (of the designer), ‘mental model’ (of the user) and ‘sys-
tem image’ (of the product), as the three participants involved 
in ‘expressing’ and ‘discerning’ product functionality. Accord-
ingly, we may say that product form can be ‘read’ to identify 
visual cues about both the functioning of a product (how we 
‘use it’ – e.g. affordances, constraints, mappings, conventions 
etc.) and its standalone expressive characteristics (what kind 
of ‘personality’ it possesses – e.g. workmanlike, flamboyant, 
reliable, premium etc.). It is well known that visual qualities 
are an important factor in users’ initial evaluations of a prod-
uct (Hsiao & Chen, 2006; Creusen & Schoormans, 2005; Bloch, 
1995). Nelson (1970) alluded to this in his definition of ‘search 
attributes’ of a product, which may also be described as “…
any informational stimuli that can be ascertained through the 
senses prior to consumption and, according to the consumer, 
have predictive validity for the product’s quality performance 
upon consumption” (Steenkamp & Trijp, 1996; p.97). These 
matters combine into the specialist field of design referred 
to as ‘product semantics’, concerned with conveying what a 
product ‘is’, ‘does’ and ‘means’ through product form (Demir-
bilek & Sener, 2003). 

Product semantics represent a visual and static perspective on 
the role of a product to conjure meaningful experiences and to 
convey intended messages. This is a statement of fact rather 
than an accusation, since vision is the dominant sense dur-
ing product appraisals (Lee et al., 2002). But what happens 
if we look beyond the visual and the static, towards the mul-
timodal and the dynamic? The answer is that we come across 

the concept of ‘meaningful interaction’, where multiple senses 
might be activated during people’s to-ing and fro-ing between 
a product during operation. In this process, experience of 
form gives way to experience of instrumental1 user-product 
interaction. Let us explain a little more about how we define 
meaningful interaction, via the relatively newly coined phrase 
‘aesthetics of interaction’ (Hummels & Overbeeke, 2010; Lo-
cher et al., 2010).

Aesthetics of interaction
The definition of ‘aesthetic’ (adj.) provided by The Cambridge 
Dictionaries Online (2011) is “relating to the enjoyment or study 
of beauty” and as a term has traditionally been associated in 
industrial design with product appearance or styling (Hol-
lins & Pugh, 1990). This, in turn, has linked aesthetics to the 
professional design subjects of form, surfaces, materials and 
finishes influencing product visual properties. But in its con-
temporary setting, the term ‘aesthetics’ is used to cover mul-
tiple senses. For example, the purring sound of a dishwasher 
or the squashable grip of a toothbrush are as much aesthetic 
experiences as the shimmering finish on a digital camera or 
the sleek lines of a motorcar. During interaction with a prod-
uct, we may gain pleasure or displeasure from whichever of 
our six senses (visual, tactile, kinesthetic, auditory, olfactory, 
gustatory) are activated at any given time. Designers who seek 
to define such aesthetic experiences are said to be concerned 
with how an interaction is experienced, or with the aesthetics 
of interaction. They may be concerned with, for example, the 
smoothness of a gear change on a sports car, the sharpness of 
kitchen knife as it effortlessly slices through a fruit, the com-
forting softness of a lounge sofa, or the slickness of navigation 
around a touchscreen operating system. ‘Aesthetics of inter-
action’ plays to our hedonic needs (Hassenzahl, 2003), since 
in its absence, a product may still provide acceptable func-
tionality albeit with less panache.

Meaningful interaction
Meaningful interaction is a concept that combines the prin-
ciples of both aesthetics of interaction and product commu-
nication theory into an actionable approach to DfI. It seeks to 
merge the following into a coherent interaction vision.

• Product communication theory: proposing designs for 
which people will be persuaded to interact with a prod-
uct in a particular way to achieve a certain task, and be 
blocked from interactions that are considered detrimen-
tal (Crilly et al., 2008a; Greenberg, 2008). Krippendorff 
(2006) provides the invaluable insight that: “... one always 
acts according to the meaning of whatever one faces...”.

• Aesthetics of interaction: proposing designs for which the 
quality of the realized product interaction is appreciated, 
found pleasurable, irresistible, etc.

1 An instrumental interaction is one where a person is using/op-
erating (or trying to operate) the product. A non-instrumental 
interaction is performed casually or with intent to explore or 
fact-find rather than operate – see Demir (2008).
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In Desmet & Hekkert’s affective framework of product expe-
rience (2007), a triad of interrelated sub-experiences (com-
prising aesthetics, meanings and emotions) is used as an 
additive approach to defining overall experiences from user-
product interactions. What we mean by this is that a progres-
sion through the sub-experiences is defined, principally in an 
iterative manner, involving ever increasing distance away from 
phenomena of products (e.g. sensorial information emanating 
from a product, aesthetic experience) towards phenomena of 
people (e.g. core affect, emotive experience). With this per-
spective, ‘meaningful interaction’ essentially becomes the se-
mantics of user-product interaction, or interaction semantics 
– where the subject of study is the meaning people attach to 
sensorial information experienced during interaction. In other 
words, we can say that sensorial information (from an inter-
action) ‘speaks to us’ (semiotics, signs) and that we can ‘tell 
something’ from it (semantics, meanings).

methodology

As alluded to earlier, designers are familiar with using adjec-
tives or phrases to guide form creation in a particular direc-
tion, with a view to conveying intended messages through 
product form and expressive visual characteristics. The cen-
tral ‘problem’ in the work reported through this paper was to 
take the same thinking behind adjectival design approaches 
to form creation and apply it to meaningful interaction expe-
riences that we may have with new products. That is, how to 
develop and apply an educational approach that focused not 
on, for example, generating an adventurous [looking] prod-
uct but instead generating an adventurous interaction expe-
rience with a product? What kind of teaching and learning 
steps might be required? To do this, a seven-week research 
and design project was initiated as part of the elective course 
‘Design for Interaction’ given to graduate industrial design 
students enrolled at the Department of Industrial Design, 
Middle East Technical University.

Design for interaction – A Teaching & Learning 
Framework
The purpose of the ‘Design for Interaction’ course is to pro-
vide students with an introduction to interaction design (IxD) 
and user experience design (UxD) within the specific context 
of materialized products. It therefore serves as a bridge be-
tween students’ skills gained through undergraduate indus-
trial design training and more advanced studies in the fields of 
product experience. Although the course is necessarily quite 
broad in its subject matter, a key principle is always that stu-
dents must apply what they have learned through a relatively 
long (up to half a semester) major project. Our teaching and 
learning is tied to a framework of five elements that have been 
refined over a six-year period. We have found that these ele-
ments adequately equip students for macro-level and micro-
level ideation and development of interaction experiences for 
new products.

1. Domains of interaction: The various arrangements in which 
products can be connected to people.

2. Design communication theory: How people understand 
the usage of products from the information that products 
convey.

3. Contexts: Factors outside the control of the designer, 
which influence and condition the actors and situation in 
which an interaction takes place and within which design 
creativity can manifest.

4. User experiences: The various levels at which people can 
be affected by user-product interactions.

5. Technologies: New and emerging technologies that im-
prove the interactivity of products or offer novel ways for 
interaction and connectivity to other products.

Design Project - Bedside Alarm Clock
Students used their course learnings to work on meaningful 
interactions for new bedside alarm clock concepts. This prod-
uct was chosen because of its good potential for multimodal 
interaction, its relative simplicity in functionality and because 
its form need not be constrained by conventions. During the 
project, students defined an interaction vision, and then re-
alized that vision through individual interaction episodes en-
countered along the path of interaction. To help navigate the 
possibilities of multimodal interaction, and to act as a source 
of idea inspiration, we constructed and made available to stu-
dents a taxonomy of sensorial information (Figure 1) from an 
associated literature review. The taxonomy was inspired in 
part by the Kansei approach to product evaluation (Satter-
field, 2003), in which a product is regarded as a transmitter of 
sensorial information across sensory modalities.

The project was managed through six stages, which in com-
bination defined a method for ideation of meaningful interac-
tions. Each stage is now described in detail.

Stage 1 – ‘Visualized Connotations’. Each student was as-
signed an adjective, which would later form the basis of a prod-
uct interaction proposal (adaptive, amusing, calm, charming, 
cheerful, engaging, helpful, innovative, simple). The adjec-
tives were chosen by the course tutors so as to stimulate a 
wide variety of different interaction approaches and positive 
user experiences. Adjectives with negative connotations were 
not used. Krippendorff (2006) insists that without such ad-
jective or associative constructions, it would be difficult for 
people (in our case, designers) to distinguish the properties 
of things (yet to be realized). Students made a semantic ex-
ploration of their assigned adjective and prepared seven A3 
posters, as follows.

i) By using <www.thesaurus.com> students decided on the 
particular ‘sense’ in which they would explore their ad-
jective, and noted down given synonyms for that sense 
(Figure 2.a). 

ii) By using <www.dictionary.com> students chose a definition 
of their adjective and two preferred synonyms, which when 
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a                                                        b                                                        c                                                         d

Figure 2.a-g. Example of student post-
er series for Stage 1 ‘Visualized Con-
notations’ – for the assigned adjective 
‘charming’ (by Ahmet Burak Aktaş).

Figure 1. Taxonomy of sensorial information transmittable by physical artefacts.

e                                                       f                                                         g
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combined would verbally communicate the essence of the 
connotations that the student sought to evoke (Figure 2.b).

iii) Students collated high-quality images of products (Figure 
2.c-d) and non-products (Figure 2.e-f) that they consid-
ered to strongly embody their adjective and synonyms.

iv) From their ‘product’ images, students identified and justi-
fied which kinds of sensorial information they considered 
to convey their adjective and synonyms (Figure 2.g).

Stage 2 – ‘Design Brief’. Students were made aware that the 
semantic explorations of the preceding stage would be taken 
forward in the context of meaningful interaction. The full de-
sign brief was distributed, explaining that the assigned adjec-
tives would form the basis of product and interaction ideation 
and development. Students were free to determine the target 
user for their product, based on an understanding of who may 
value an ‘…adjective...’ interaction.

Stage 3 – ‘Acting-Out Interactions’. This stage asked students 
to think deeply about their adjectives and synonyms and to work 
towards an interaction vision by building relevant usage sce-
narios and considering how an ‘…adjective...’ interaction might 
be experienced. Students physically acted-out their interaction 
and storyline ideas using supplied primitive forms (Figure 3).

Stage 4 – ‘Product Critique’. As an in-class exercise, stu-
dents were divided into groups to source Internet images and  
videos for ‘bedside alarm clocks’. Each group created a map of 
product attributes that they found worthwhile for discussion, 
including features, interaction, forms, and technology.

Stage 5 – ‘Product Development and 1-to-1 Critiques’. Stu-
dents continued to develop their ideas by creating a story-
board (visual narrative) of potential interactions and product 
attributes. At this point, they were reminded to consider how 
each of the five course elements would influence their designs, 
but to work holistically on the product.

Stage 6 – ‘Final Presentation’. The completed projects were 
submitted as (i) a presentation board (Figure 4.a), (ii) a fact 
sheet, (iii) a lo-fi physical mock-up for live acting-out of inter-
actions, (iv) augmented reality content that projected multi-
modal information onto presentation boards and mock-ups, 
bringing static visuals/objects ‘to life’ (Figure 4.b).

Figure 3. Acting-out possible interaction and storyline ideas using supplied primitive forms (by Ahmet Burak Aktaş).   

Figure 4.a-b. ‘Poly’ bedside alarm clock with CHARMING in-
teraction: example presentation board and augmented real-
ity mock-up (by Ahmet Burak Aktaş).
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aNalysis of meaNiNgful 
iNteraCtioN proposals

Figure 5 illustrates the nine bedside alarm clock proposals, which are now 
described in detail.

‘Adaptive Interaction’ in the sense of serving or able to adapt; 
showing or contributing to adaptation. Chosen synonyms: 
‘flexible’ (elastic, stretchy, malleable) and ‘adjustable’ (modifi-
able, tailor-made, made to fit). ‘Mr.Quiet’ is a mechanical prod-
uct ‘creature’ adaptive to users’ sleep location and posture. 
Each day the user must set the alarm based on the amount of 
sleep he or she wants to have, by pulling and extending the 
creature’s tongue. Printed on the tongue is a scale of hours/
minutes and a comment on whether the sleep duration is suf-
ficient or not. The product is clipped to a nearby object (e.g. 
pillow, pyjama) and quietly makes its way back to the clip as 
the hours of sleep pass. It operates discretely by sounding its 
alarm and vibration in close proximity to the person sleeping. 

‘Amusing Interaction’ in the sense of pleasantly entertaining 
or diverting. Chosen synonyms: ‘gratifying’ (tending to gratify; 
giving or causing satisfaction; pleasing) and ‘witty’ (possess-
ing wit in speech or writing; amusingly clever in perception 
and expression: a witty writer). The operation of ‘Monolight’ 
uses magnetic resistance embedded in various locations 
around the anonymous looking cuboid body. The user sets 
the alarm time with a special magnetic stylus: as the magnet-
ic resistance is felt more strongly, so the speed of the alarm 
adjustment increases. This gives a precision kinesthetic feel 
to the interaction, as well as a sense of amusement through 
its novelty. The amusement continues at alarm time, when a 
purring cat is sounded, gradually morphing into a wild cat if 
the alarm is not cancelled. To cancel the alarm, ‘Monolight’ 
must be turned on its head and into a recess, which requires 
effort to act against magnetic repulsion – surely waking up the 
user in the process.

‘Calm Interaction’ in the sense of peaceful, quiet. Chosen syn-
onyms: ‘harmonious’ (forming a pleasingly consistent whole, 
congruous) and ‘smooth’ (free from projections or unevenness 
of surface; not rough). ‘Zen’ harnesses elements of nature for 
its interaction, and through each element a sense of calm is 
conveyed. The product gradually illuminates (mimicking sun-
rise) and emits initially quiet but increasingly loud sounds as 
the alarm time approaches, to get the body prepared peace-
fully for waking up. Users define a soundscape by layering dif-
ferent ‘nature’ sounds (e.g. leaves, campfire, thunder) to wake 
up to. Each sound is represented tangibly as a pebble, making 
the placing and replacing of pebbles a ritualistic approach to 
alarm setting and cancelling.

‘Charming Interaction’ in the sense of pleasing; delightful: a 
charming child. Chosen synonyms: ‘elegant’ (graceful in form 
or movement: an elegant wave of the hand) and ‘fascinating’ 
(of great interest or attraction; enchanting; charming; cap-
tivating: a fascinating story). The icosahedron product form 
of ‘Poly’ is purposefully captivating to generate curiosity and 
desire to pick it up and handle it. The product takes on the 
responsibility not only to tell the user when to wake up but 

also when to go to bed (if desired) in an elegant, carefully 
composed manner. It has unobtrusive and clear functions 
shared with a smart phone (app) interface. In the morning, a 
random face of the icosahedron lights up, asking the user to 
pay special attention to locating it and shutting off the alarm 
by placing the illuminated face downward.

‘Cheerful Interaction’ in the sense of promoting or inducing 
cheer, pleasantness, brightness. Chosen synonyms: ‘joyful’ 
(causing or bringing joy, as an event, a sight, or news; delight-
ful) and ‘happy’ (delighted, pleased, or glad, as over a particu-
lar thing). ‘Daisy’ is animated, colorful and playful. It brings 
brightness at the time of waking up. The head of the clock – 
containing a light and ringer – leans over as it counts down 
to the alarm time, getting ever closer to the sleeping person’s 
head and readying them for waking up. Unusually, one inter-
acts directly with the ‘clock hands’ to set the alarm time; once 
the alarm time is reached, the mechanical hands literally ‘clap’ 
to sound the alarm.

‘Engaging Interaction’ in the sense of winning; attractive; 
pleasing. Chosen synonyms: ‘attractive’ (arousing interest 
or engaging one’s thought, consideration) and ‘inviting’ (at-
tractive, alluring, or tempting). ‘DingDong’ tries to make the 
waking up process more engaging through a multi-sensory 
experience. Two minutes ahead of the alarm time, the prod-
uct starts to warn the user with increasing auditory and visual 
alerts. When it is time to wake up, the display physically pops 
out and exposes the loudspeaker, resulting in an unsilenced 
and louder alarm tone. The display also exhibits a swinging 
motion to alert the user. Making an effort to place the display 
back on its base cancels the alarm.

‘Helpful Interaction’ in the sense of giving or rendering aid 
or assistance like a caring, human-oriented and humanlike 
friend. Chosen synonyms: ‘friendly’ (characteristic of or befit-
ting a friend; showing friendship) and ‘humane’ (tenderness, 
compassion, and sympathy for people and animals, espe-
cially for the suffering or distressed). ‘IntelliWake’ is helpful 
in that it provides humanlike advice and greetings on its dis-
play, along with feedback about sufficiency of sleep durations 
based on the planned alarm time. Throughout the sleeping 
hours, the product displays how much sleep time is left. With 
the accompanying app, users can track their sleep durations 
over time and use the information to change sleeping habits 
for the better.

‘Innovative Interaction’ in the sense of using or showing new 
methods, ideas; tending to introduce something new for the 
first time. Chosen synonyms: ‘creative’ (characterized by origi-
nality of thought; having or showing imagination) and ‘new’ 
(fresh and unused, up-to-date, novel). Innovative interaction 
is provided in ‘GameClock’ through gamification of the wak-
ing up process and the form and functions provided on the 
product. The product is used as part of a social network, of-
fering ‘points’ to members based on whether they can wake 
up early compared to their friends. Points are deducted for 
snoozing and delaying the getting-up process. Points turn to 
real rewards once a total has been reached, depending on the 
interests of the social network.
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‘Simple Interaction’ in the sense of clear, easy to understand, 
deal with, use, etc. Chosen synonyms: ‘quiet’ (not showy or 
obtrusive, subdued) and ‘self-explanatory’ (explaining itself, 
needing no explanation, obvious). In ‘Sooth Up’, dual func-
tionality of a bedside lamp and alarm clock is provided. The 
product body is used as a tangible joystick controller offer-
ing simple movements: the x-axis mapped to alarm time up/
down, and the y-axis mapped to lamp intensity up/down. To 
simulate the dawn, the product gently glows and its alarm be-
comes audibly louder as the alarm time approaches. Snoozing 
or cancelling is mapped to pushing the product body forwards 
or backwards.

disCussioN & CoNClusioNs

The portfolio of product designs demonstrated very success-
fully to students how changes in the qualities of multimodal 
interaction dramatically affect user experiences. Furthermore, 
the variety in visual attributes of the proposals illustrates 
how changes in interaction vision can help steer product de-
signs away from convention to potentially fruitful commercial 
ground. Students commented that the ‘element-based’ ap-
proach to learning interaction theory and terminology pre-
pared them well for the design project. We would like to share 
our main observations regarding the process and possible im-
provements to designing for meaningful interaction.

In retrospect, it seems necessary to clarify the role of the ad-
jective. All adjectives were used as a common tool to help 

Figure 5. [From left to right, top to bottom] Completed bedside alarm clocks with ‘adaptive’, ‘amusing’, ‘calm’, ‘charming’, ‘cheerful’, ‘engag-
ing’, ‘helpful’, ‘innovative’, and ‘simple’ interaction.

achieve positive user experiences from interesting new prod-
ucts. The design task was to 'use' the adjective (generatively, 
by designers) and not to explicitly 'convey' the adjective (eval-
uatively, to users). Seen this way, we did not expect product 
proposals to unequivocally communicate the adjective. It 
would be acceptable for users to detect the essence of the 
adjective or its synonyms, with the more important effect of 
being left with a positive product impression from the interac-
tion. In this regard, the educational approach we took is best 
described as ‘design by’ rather than ‘design for’ meaningful 
interaction, in the sense that the adjectives were principally 
used as a design tool for students to be inspired and guided 
in their ideation.

The location of the interaction experience was another issue 
raised during the work. In the portfolio of designs, we see that 
where adjectival emphasis is placed can change. For example, 
a variation in meaningful interaction occurred during product 
set-up, operation, set-down, and storage/standby. We saw 
adjectives (i) driving overall product/interaction appraisals 
(e.g. the product is cheerful), (ii) shaping overall user affect/
experience (e.g. the product makes me cheerful), (iii) shaping 
affect/experience when being woken (e.g. the product wakes 
me up cheerfully), and (iv) influencing product/interaction 
appraisals when the alarm sounds (e.g. the product is cheer-
ful when when the alarm goes off). It is worth noting that a 
bedside alarm clock is a 'set and wait' type of product with 
long periods of inactivity, in contrast to an 'interactive' product 
such as a food mixer, hairdryer or smart phone – where mean-
ingful interaction may manifest more obviously and frequently.
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Regarding crossovers between product semantics and inter-
action semantics, students were specifically asked to design 
for interaction, but of course not without a degree of atten-
tion to product form and styling. Inevitably the choice and de-
sign of product elements for user-product interaction affects 
the overall form and stylistic direction of product proposals 
(and vice versa). For future work, we conclude that it would be 
worth considering how to integrate 'product semantics' and 
'interaction semantics' into a unified method. This would re-
quire special attention to experiential incongruities that may 
arise from misaligned styling and interaction visions.
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iNtroduCtioN

Novel computational components allow for the incorporation 
of diverse materials, from paper and clothing (Qiu et al., 2013) 
to anything that is conductive (e.g., fruit or water), into digital 
user interfaces. The educational and inspirational potential of 
these approaches provide fertile ground for exploration. We 
are pleased to present the HugBug, a wearable interface used 
as a teaching tool. We used HugBug to introduce digital de-
sign to children and youths and to illustrate the application of 
a simple Input-Process-Output (IPO) model (IBM Corporation, 
1974) to inspire physical computing interface design. 

HugBug is meant to elevate the experience of hugging by add-
ing light and sound. It consists in a large hat supplemented with 
a programmable bright RGB LED strip and a glove with touch 
sensors (Figure 1). Technically, when the wearer hugs someone, 
the touch sensors send a signal to the microcontroller that trig-
gers a light show on the hat and gradually increases the vol-
ume of the music played. When the hugging stops, so does the 
light show and the volume of the music begins to decrease. The 
LED strip is controlled by a Flora microcontroller that uses it 
to start a light show when touch is detected by the sensor. A 
backpack contains a source of music (e.g., laptop and speak-
ers) that is activated in time with the light show. 

HugBug was originally developed as a fun interface to engage 
people in emotionally expressive behavior (e.g., hugging) in 
public spaces. It adds digital media to the already performa-
tive act of hugging, making it potentially more appealing. The 
design was inspired by the observation that there is a lack 
of physical contact between people in public urban envi-
ronments, which can contribute to a sense of isolation and 
alienation. Similar to public performance acts such as Improv 
Everywhere (http://improveverywhere.com) and theatre and 
technological social probes such as the coMotion (Kinch et 
al., 2014) project, HugBug, as a fun interactive piece, aims to 
raise awareness of this issue and to promote communication 
in public spaces. HugBug encourages friends and strangers to 
initiate physical contact and thus promotes expression, per-
formance and a stronger sense of community. 

We first demoed HugBug at the Toronto Mini Maker Faire, a 
social event for makers, technology enthusiasts and amateur 
inventors (Figure 1). The invention was well received with over 
30 people (both adults and children) hugging the second au-
thor who wore the hug-enhancing device. We made several 
observations during the demo: initially most people found 
the HugBug interesting but were reluctant to engage with it 
through hugging. Because of its public and physical nature, 
hugging between strangers usually requires verbal or non-

aBstraCt

Wearable interfaces allow computational components to be woven into fabric. the potential of 
wearable interfaces to stimulate design thinking in diverse populations has been explored in 
recent years. our development, which we have called the hugBug is a fun wearable interface 
in the shape of a hat supplemented with programmable led lights and a touch sensor used as 
an example to demonstrate an input-process-output model to children and stimulate design 
thinking. the interface was used in two workshops in Canada and mexico.

keyWords: Wearable computing; tangible design; Children; digital media; intercultural 
collaboration. 
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verbal (e.g., inviting gesture) permission before initiation. 
Once permission was given, about one third of the people en-
countered engaged in hugging. The rest preferred to observe 
the hug and accompanying lights and music. Those who did 
take part in the hugging enjoyed the experience and many en-
couraged their friends to try it. Because of the position of the 
lights (i.e., on top of the hat), they were perceived more by 
the audience than the huggers. In contrast, because of the lo-
cation of the speakers, the huggers, rather than the audience, 
heard the music. Most hugs lasted from 3 to 8 seconds, which 
was shorter than expected. In future, we plan to perform 
more public space experiments with the HugBug to explore 
the effect of the social and cultural context in which it is used 
and the effect produced by the person wearing the device. 

usiNg hugBug to faCilitate desigN thiNkiNg

HugBug can be thought of as an interface that turns its wearer 
into a cyborg, in the sense of a human augmented with digital 
technology (Gray et al., 1995). In this way, it can offer a good 
illustration of how we can extend human capabilities and ex-
pressive power with technology. In our labs in Toronto, we 
have been using a simple Input-Process-Output (IPO) model 
to teach digital design to youths and children in workshops 
(Figure 2). IPO and similar models were developed in the 
1970s by the computer industry to capture and express soft-
ware and hardware design (IBM Corporation, 1974). To have 
concrete and tangible examples is important for conveying 
abstract ideas, especially for children and youths, which is 
why we decided to use the HugBug as an example illustrating 
the use of the IPO model in concrete terms. We used the de-
vice in two physical computing and digital design workshops: 
one in Canada and one in Mexico. 

The Canadian workshop was organized as part of a one-day 
event for 100 high school students (grades 9 and 10) who at-
tended with their teachers (82 boys, 18 girls). We used the 
HugBug as part of a presentation to introduce the students 
to digital design (See Figure 3). The workshop was intended 
as a general overview of emerging technologies and included 
a discussion of rapid prototyping methods and open-source 
hardware, as well as, wearable computing. After introduc-
ing the IPO model, we showed a short video of how HugBug 
worked and described its design and underlying technology 
to the students. During informal interviews after the work-
shops with students and their teachers, they expressed that 
both IPO and HugBug were intuitive and inspiring. They were 
intrigued with the possibility that they could also design and 
implement their own wearable interfaces and use lights in 
their clothing. Despite the good feedback, HugBug was used 
as just one example in this workshop and it was hard to as-
sess its usefulness. 

In the second workshop, in Mexico, we worked with a group 
of 25 children between the ages of 3 and 15 (10 girls, 15 boys). 
The aim of the workshop was to introduce the children to 
digital design, to enable them to incorporate digital compo-
nents into their own designs (Hamidi et al., 2014). We intro-
duced the children to the IPO model and used HugBug as an 
example of how technology can be used to expand human ex-
pression. While we showed several examples of fun tangible 

Figure 1. HugBug showcased at the Toronto Mini Maker Faire

Figure 2. The simplified IPO model

Figure 3. HugBug described in a workshop for high school students
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designs, we focused on HugBug, describing its design and im-
plementation. When we were using it to demonstrate the IPO 
model, a couple of the children made the observation that 
if (as we suggested) sensors could be thought of as techno-
logical equivalents of human senses and microcontrollers as 
the human brain, then, wires would be equivalent to nerves 
in the body. This observation shows a deep understanding of 
the model. The children then tried on the interface, asked nu-
merous questions and cracked jokes (mainly about the size 
of the hat). This generated a generally happy mood, which 
we believe is conducive to creativity and learning. As design-
ers, it was important that we were present and could answer 
questions directly. This interaction made digital design seem 
more accessible and within reach. 

After seeing the examples, the children drew Mexican folk 
art creatures, first indicating where touch sensors and lights 
would be and then embedding them there. The main idea was 
to extend the creatures’ sensory powers by planting touch 
sensors on their bodies and extending their expressive pow-
ers through electric lights. The outcome of the workshop was 
more than 30 drawings, 18 of which were of detailed crea-
tures that were enhanced with blinking LED lights and touch 
sensitive batteries (e.g., see Figure 4). The rest of the draw-
ings were of things other than creatures or were unfinished. 
The children were proud of their work and showed them to 
the adults in the center and to each other. Through their 
drawings, the children showed a useful understanding of the 
IPO model and an ability to apply it to new contexts (Hamidi 
et al., 2014).

related Work: WearaBles aNd learNiNg 

The potential of wearable computing (and more generally, 
computational textile or e-textile) as a teaching tool that can 
reach a diverse population of users is explored by many re-
search projects such as the LilyPad ProtoSnap (Qiu et al., 
2013) and EduWear (Katterfeldt et al. 2009), kits specifically 
developed for education. Qiu et al. have proposed the design 
of a computer science education curriculum using computa-

tional textile and wearable interfaces (Qiu et al., 2013). The 
researchers suggest that computational textiles allow for the 
engagement of diverse users, including users more interest-
ed in design and aesthetics rather than implementation and 
coding, with computational concepts and methodologies. 
Additionally, Katterfeldt et al. (2009) argue that the “‘soft’, 
not initially technical-looking character” of fabric as a mate-
rial is more inviting to diverse groups of children and allows 
for novel artistic expression. In our approach, the focus is not 
on wearables as an implementation platform but as tools for 
inspiration that can facilitate different forms of digital design.

Katterfeldt et al. identify the potential of computational 
textiles for implementing personally meaningful and rele-
vant designs (2009). According to constructionism (Papert, 
1980), an influential development theory, this characteris-
tic is a prerequisite for deep engagement in the activity of 
meaning construction that, in turn, facilitates learning and 
empowerment. Historically, we have a long and intimate re-
lationship with our clothing. Clothing textiles and cloth are 
among humanity’s earliest and most effective technologies 
that, according to Marshall McLuhan, “extend” our ability to 
adapt to different environments (McLuhan, 1994). 

Another aspect of wearables is that through connecting to 
our physical body directly, they can sense our internal physi-
cal characteristics and externalize them. This characteristic 
is used to teach physical education through sensing and com-
municating characteristics such as heartbeat, speed (Dittert 
& Schelhowe, 2010), anatomy and physiology through exter-
nalizing internal body organ representations and processes 
(Norooz and Froehlich, 2013). Several previous projects have 
explored hugging as a mode of interaction. Huggy Pajama 
(Teh et al., 2008) is a wearable interface that allows parents 
to hug their children remotely, and the Huggable (Stiehl et 
al., 2006) is a robotic companion that has “sensitive skin” 
and can be interacted with through touch and hugging. The 
HugBug is different from these systems in that it does not 
simulate or replicate human hugs but rather enhances and 
promotes them. 

CoNClusioN

We have introduced HugBug, a fun wearable interface, to en-
hance and promote hugging. We used it to illustrate the ap-
plication of an Input-Process-Output model in two workshops 
for youths and children. We found the model useful in inspir-
ing design thinking and illustrating the model. 
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Figure 4. In a workshop for children, participants drew their designs on paper 
and added glitter and LED lights. 
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the iNflueNCe of aesthetiCs 
oN youNg people’s trust of iNformatioN  

allison sivak
 allison.sivak@ualberto.co

iNtroduCtioN

This research will examine some affordances and interpreta-
tions of information design for young people, based on in-
terview sessions with pairs of young people and individual 
designers. Taking a selection of five differently designed 
information materials on the subject of the environment, I 
examine how two distinct groups interpret those materials: 
adult designers and young people between the ages of 11-17. 
I will document participants' discussions about the aesthetic 
properties of specific information materials. My analysis of 
their discussions will look to identify how design elements 
influence (or do not influence) participants' attention to the 
materials, and to examine some of the ways in which young 
people talk about design aesthetics. I am particularly inter-
ested in how the discussions and terminology used by young 
research participants regarding the aesthetics of information 
design may converge or contrast with discussions and termi-
nology provided by the discussions and terminology provided 
by designers. I am in the early stages of this research, which 
will be completed by August 2014. 

literature reVieW

The term “information” is often used in a deceptively neutral 
way, suggesting that information exists free of influence or af-
fect. Prasad (2005) notes that the writing, design, and recep-
tion of an informational text possess an inherent complex-
ity, regardless of what appears to be on the surface, simple. 
Lanham (2006), a composition scholar, went further when 
he noted, “clean information is not the destiny of human-
kind. Clean information is unnatural and unuseful. Informa-
tion always comes charged with emotion of some kind, full 
of purpose. That is why we have acquired it.” Here, Lanham 
suggests that charged information holds an attraction for a 
reader by virtue of its author position or bias, its attempt to 
persuade a reader, or its reach. Affect is an integral part of 
the reason why a reader may seek out information, and may 
be the reason that information grabs a reader's attention.  

 Mackey (2007) noted, 

Attention is shaped by experience and fuelled by affect; it man-
ifests itself in different parts of the body, in the limbic system of 
the brain, and in the conscious processes of thought. Attract-
ing, sustaining and directing attention is a major thrust of any 

aBstraCt

We live in a time and place that has been termed “the new age of aesthetics,” in which “design 
is everywhere, and everywhere is now designed” (postrel 2003). “everywhere” could refer to 
our physical environments as well as to our cultural and informational environments; we find 
information framed by or contained in various “objects,” which may be print, digital, or multi-
media; small- or large-scale; discrete “containers” or immersive environments. i am interested 
in the ways in which the design of information materials works to communicate with young 
readers, and how young people interpret the visual and other aesthetics of those materials, as 
well as how they interpret the text. i am researching the ways in which young people assign 
credibility to information materials as potentially distinct from the ways in which adults working 
in the design professions would assign credibility to those same materials. this paper focuses 
on a research project in progress, regarding information design. the research project takes up 
to five information materials on the subject of the environment, aimed towards young readers. 
i will ask up to five designers and up to eight pairs of young people (aged 11-17) to review the 
information material. i will then compare where their interpretations converge and where they 
diverge. 

keyWords: information design, adolescents, information literacy, aesthetics, qualitative 
methods
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text, whether designed for aesthetic, informational or commer-
cial purposes, or any amalgam of the three. 

Any presentation of information comes with a set of cues 
that suggest whether or not it can be trusted, according to 
the end reader / viewer. Sundar (2010) notes that these cues 
are also called heuristics, and can be defined as the signals 
that a user recognizes, which allow her to make a judgment 
without cognitively considering other characteristics of the 
information source. The motivation to pursue cognitive eval-
uation of an information source—referred to as “systemic 
processing” by Chaiken (1980)—is influenced by different 
factors. People have two different modes of processing: the 
heuristic and the systematic. The heuristic method of pro-
cessing relies on cues for judgments that are stored in the 
memory of a viewer or user. It is informally known as the “top 
down” method of processing. The systematic method of pro-
cessing relies upon cognitive judgments, and the active eval-
uation of the information or object at hand, in order to come 
to a judgment (Chaiken 1980). This is informally known as the 
“bottom up” method of processing. Clearly, an individual will 
build up a suite of heuristics over her or his lifetime, based 
upon other information objects she or he has encountered 
and judged. An individual will build stereotypes based upon 
her or his experiences. The more she or he has encountered 
particular stereotypes, the stronger the resulting heuristic 
cue for that person. 

Reading research is relevant and important here, and serves 
as a reminder of the complexity involved in communication 
and learning. Reading theories contribute important con-
cepts to my proposed research, particularly Rosenblatt's 
(1982) theories of reading stance: efferent reading and aes-
thetic reading. She suggested that one of these two stances 
predominate when a reader approaches a particular text at a 
particular moment in time. In the process of efferent reading, 
a reader “will narrow his attention to building up the mean-
ings, the ideas, the directions to be retained; attention fo-
cuses on accumulating what is to be carried away at the end 
of the reading.” In contrast, aesthetic reading allows “a much 
broader range of elements will be allowed to rise into con-
sciousness, not simply the abstract concepts that the words 
point to, but also what those objects or referents stir up of 
personal feelings, ideas, and attitudes.” It is extremely impor-
tant to note that a single text may be read from either of these 
two stances; Rosenblatt (1991) firmly dismisses any sugges-
tion that the text itself determines a reader’s response: “We 
can read aesthetically something written mainly to inform or 
read efferently something written mainly to communicate ex-
perience. Our present purpose and past experiences, as well 
as the text, are factors in our choice of stance.”

Within each of these modes exists an opportunity for heuris-
tic cues which either could signal the way in which the mode 
is meant to be interpreted (e.g., the use of the colour yel-
low to prompt joy or cheerfulness from a reader / viewer), or 
could signal that the mode is being employed (e.g., the blue 
text and underlining of a hyperlink, which suggests interac-
tivity or hypertextuality). To this end, modal heuristics may 

relate to a reader's / viewer's assigning of credibility to an 
information material.  

However, as Sundar (2010) warned, “a chasm exists between 
our expectations about and the effects of digital media, and 
between our perceived needs and actual use of their offer-
ings.” He used the example of digital media designed  for 
young people, in which he has observed that much attention 
has been placed on the affordances meant to “dazzle” young 
users, but which do not result in long-term interest, learning, 
or use. This example suggests that it is important to avoid the 
mistakes of technological determinism when considering the 
design of media for young people (as well as for adults): the 
development of a particular affordance in the design of infor-
mation material must work effectively, and on par with the 
development of the information material's contents. Simply 
addressing user attention is not going to guarantee interest 
or use. Heuristics do not necessarily adhere to a standard of 
credibility or design, and are not “proof” of the quality of the 
content to which they are attached. 

It does seem that heuristics have notable and immediate 
impacts on media readers / viewers / users. Sundar (2010) 
quoted Metzger in stating that many people rely most heav-
ily on the elements of design or presentation as heuristics 
for credibility assessment. And yet, it is extremely complex 
to understand how design works with readers and users. La-
vie and Tractinsky (2004) assert, “The very broad scope of 
design possibilities, the creative nature of design work, and 
the almost unbounded relationships between design ele-
ments make it extremely difficult to isolate specific design 
aspects which may be considered aesthetic or which may in-
fluence aesthetic perceptions one way or another.” Adjacent 
to the complications of the interactions of design elements 
is the Persuasion Knowledge Model ( ), which outlines that 
much of the user experience literature presumes end users 
as not thoughtful readers of products: “they are seen to read 
the product, but not to recognize that the product has been 
written.” 

researCh methods

For the research, I am taking up to five information materials 
on the subject of the environment, aimed at young readers 
(between the ages of 11-17). The materials’ approach to the 
subject varies, as some of my selections are scientific, and 
others focus on consumer or lifestyle choices that impact the 
environment. I am choosing specific materials for both their 
individual characteristics, and for the way in which they create 
a small “collection” of materials. When choosing an individual 
resource, I consider whether the material is print or digital, 
colour or black and white, large-format or small-format (for 
the print materials), and illustrated or primarily textual. I 
will also consider the interactive affordances each material 
offered to a reader / user (e.g., an online game as opposed 
to an online video). Collectively, I will review my collection of 
materials to determine the extent to which they contrast one 
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another. I want to ensure that each material sample is reason-
ably distinct from the others I have chosen. See attached JPEG 
files for examples of information materials.

Prior to our meeting, I will have asked each of the young peo-
ple participating in my research to come to the pre-arranged 
session prepared to show myself and the other participant an 
“item” that they particularly like: a book, a game, a website, 
an app. I will ask each person to talk about the item that she 
or he has brought, to briefly discuss why this item appeals 
to her or him. I will ask each young person to respond to the 
others' selections. This action serves to shift the methods to-
wards a research process that has some focus on the young 
people, as opposed to focusing strictly on the researcher’s 
own questions. Barker and Weller (2003), in their work on 
“children centred research methods,” note that there is ben-
efit to engaging young people, through allowing them at least 
some space to talk about the things in which they are inter-
ested, not just those in which the researcher is interested. 

I will then proceed to show the young people the information 
materials that I have gathered. I will ask the participants to 
follow a “Think Together” method while they look at the items 
in front of them. Branch (2006) defined “Think Togethers” as 
“small-group concurrent verbal reports.” Branch noted, “Re-
searchers can combine Think Alouds, Think Afters, and Think 
Togethers with additional data-collection methods such as 
observations, audiotape recordings, and/or video recordings 
to enhance the overall picture of adolescents’ experiences 
during instructional activities.”

I will sit with the designers in a ninety-minute session, and 
will ask them to review the information materials previously 
described in this proposal. I will ask them to look at the mate-
rials and talk about the heuristics they notice, and to discuss 
their interpretations of the design choices made with those 
materials. After the review, I will conduct semi-structured in-
terviews to ask several questions about designers’ decision-
making processes when they design information materials 
for young people. I am not specifically seeking out designers 
of environmental materials for young people, nor am I seek-
ing out the designers of the specific materials, which I am 
showing to the young people. This is because the materials I 
am showing to the young people, while chosen with specific 
criteria in mind, are not singularly important as aesthetic ar-
tifacts. However, I may prompt designers for any examples of 
projects, which may illustrate their narratives about how they 
consider and realize the design of materials for young people. 

I believe that my research will help me investigate how aes-
thetics connect to particular factors of looking at, seeing, and 
reading information materials; for example, how they attract 
and hold some people's attention, or prompt particular kinds 
of affective and/or behavioural responses (such as suggest-
ing readability). Through my reading interpretations of ses-
sions with young people and interviews with designers, I look 
to understand the convergent and divergent understandings 
of elements found in specific examples of graphic design be-
tween these perspectives. 
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flui
perCeiViNg time aNd spaCe through emotioN

rafaela Beraldi Zeidler, Janaína mendes Bueno de godoy, ken flávio ono fonseca
ufpr - federal university of paraná, Brazil
  rafaela.zeidler@gmail.com, janambg@gmail.com, ken.fonseca@gmail.com 

oBJeCtiVes

Urban installations have been progressively more exploited 
worldwide. Studies concerning aridity and tension of mod-
ern cities and their influence on human quality of life have in-
creased. In this scenario, the Flui project concept was devel-
oped. Due to a tight routine, people travel in a hurry through 
the city, without contemplating their surroundings, without 
realizing their actions, establishing sameness and stress in 
their day-to-day lives. According to Giroto, “The human being 
has the right and the need to leisure and to a daily relief ” (Gi-
roto, 2009, p.15). This quotation expresses the essence of the 
project: to cause a transient smile during the use of the instal-
lation, an action with an ephemeral effect, that functions as a 
punctual improvement in the user’s stressful routine, break-
ing it and allowing the user to modify and interact with the 
public space. 

Jaime Lerner, an important Brazilian architect and urbanist, 
coined the term "urban acupuncture" to define simple and 
punctual actions that result in improvements to the city and 
its citizens (Urban Acupuncture, 2003). In this project, we in-
tend to do a brief “acupuncture”, making the passersby's day 
more interesting and contributing to the public space. We 

also intend to awake a provocation in the bystanders, to allow 
them to enjoy a moment of real consciousness, depicted in 
the exact instant they stamp their footprints and  realize how 
their actions can impact the physical space and the society. 

The perception is provided by a brief interaction between the 
user and the product, an installation placed on the floor, with-
out the need to increase the permanence period in the square 
since the interaction occurs along the route.

aBstraCt

rui Barbosa square, located in the center of Curitiba, paraná, Brazil, was defined as the focus of 
our project since it is mainly used as a passage area. since it is a vast space with substantial 
crowd circulation and in need of revitalization, we saw the opportunity to design an object that 
awakes curiosity and self-consciousness among people that pass through this square. flui is 
a modular installation that focuses on the interaction between the users and the surroundings 
in an ephemeral way, providing a brief moment of relaxation and the sense of belonging to the 
city. the result is  a dynamic product that stimulates the connection of people with their sur-
roundings. furthermore, it aesthetically contributes to the square presentation, attracting the 
attention of those who do not value the fusion between the urban space and its citizens.

keyWords: product design, emotional design, installation

Figure 1. Project concept  (source: the authors)



714 DESIGN & EMOTION 2014  |  SOCIAL INNOVATION  |  COLOMBIA

proJeCt loCatioN
Once again, Giroto (2009) incites a relevant issue for the 
project - the rescue of the original function of squares. It is 
believed that  inserting a new element in space can arouse 
the curiosity in the passerby, which can contribute to rescue 
the squares´ purpose “The squares, being places that receive 
many bystanders daily, and are available for the enjoyment of 
all, should be more valued and have their original purposes 
rescued, becoming a mean of physical and psychological re-
lief for the city and its people” (Giroto, 2009, p.7).

Thus, as a case study, a large downtown square in Curitiba, 
Brazil, was selected – Rui Barbosa Square. It once hosted ma-
jor events and circuses, but today it is perceived as a bus ter-
minal in the open. This square holds ideal characteristics for a 
case study: it houses 44 bus lines, resulting in a large flow of 
people walking in a short period of time, a factor that demands 
quick interactions and increases the visibility of the project.

Due to the large amount of people circulating, especially at 
peak times, it was necessary to perform a flow analysis to un-
derstand the dynamics of the square and establish a strategic 
location for the project application.

The mapping was done by an observational method: on differ-
ent days and hours we visited the square and observed, anno-
tated and photographed the crowd,  identified its habits  and 
sketched its flows. We also  observed the square from  the top, 
on the terrace of a nearby building. This procedure allowed 
us to obtain information required to understand the flow 
paths and densities and how flows were distributed (red lines 

in figure 3). This corresponds to peak periods in the square: 
the lunch hour (12:00 to 14:00) and late afternoon (17:00 to 
19:00). After the flow analyses, it became evident that the 
area in front of the largest bus stop has the largest circulation 
of people and is, therefore, the ideal area for implementation.

Since the project is located in a public space, it is not restrict-
ed to a target group, but can be seen by anyone who passes by. 

flui

Flui project consists of a modular hydrochromic floor installa-
tion. The modules are placed on the ground, over the walking 
area of the bystanders. Each module is covered with a hydro-
sensitive ink layer, and has low relief line drawings. Together, 
they create a colorful pattern.

The modules are classified in three categories: the ones that 
release water, the ones that carry water, and the ones that 
disperse water. The water runs through the indents until it 
reaches the disperse modules, which is where the interaction 
happens. All modules are sensitive to water and the users can 
interact with the entire installation.

The Modules
Each module measures 70,0 x 70,0 x 3,0 cm. The low reliefs 
are 1,5 cm deep and act as communicating vessels, allowing 
the water to flow through the installation. 

Figure 2. Rui Barbosa Square (source: internet) Figure 3. Flow analyses  (source: the authors) 

Figure 4. Modules specifications (source: the authors) 
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The releasing water module has a different height – 8 cm in-
stead of 3 cm – and a curved profile (figure 5). This configura-
tion allows water to run more easily.

The disperse water module has an irregular relief to spread 
the water over the surface (figure 5). The amount of water is 
enough to moisten the shoe soles of passersby without caus-
ing discomfort. 

Patterns and Colors
The product was developed in modules in order to solve pro-
duction issues, such as maintenance and installation. 

The different drawings in each module, enable various compo-
sitions so that different patterns can be created. 

The colors selected and the organic drawings aim to transmit 
the sensation of calmness and render the surroundings less 
chaotic.

Figure 5. Releasing module and dispersing module (source: the authors)

Figure 6. Flui’s colors  (source: the authors)
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materials aNd proCesses

PVC and injection
The most appropriate material for the production of the mod-
ules is PVC (Polyvinyl Chloride).

According to the PVC Institute (2013), this polymer is resis-
tant to fungi, bacteria, insects, rodents and most chemicals. 
It is also weatherproof (sun, rain, wind) and durable, making 
it ideal for outdoors environments.

The process selected was injection molding and five molds 
were used,  one for each module. Since it is possible to add 
pigments to the resin during the process, each piece can have 
a specific color.

Hydrochromic Pigment
Hydrochromic ink changes color when it gets in touch with 
water.

The design consists of two layers of ink on top of each other. 
When water is applied, the top layer clears, revealing the col-
or underneath. Few drops of water are enough to initiate the 
reaction. When the water dries (approximately 5 minutes), the 
original color of the ink is restored.

The hydrochromic pigment is a material that permits the color 
to appear when the surface is sensitized by water, and it must 
be applied superficially in all modules. This pigment is indis-
pensable for the effective functioning of the project.

Tests were performed on a functional model to prove the ef-
ficiency of the pigment, and the results were positive. After 
several attempts, the ink layer remained identical to the ini-
cial piece. 

How Does Flui interact with the Bystanders?
The default modules are black (not sensitized), meaning no 
water is in contact with them. Water that is released through 
the releasing modules each five minutes runs through the in-
dents, filling the installation and sensitizing the hydrochromic 
surfaces. As the black ink fades away, the underneath color 
is revealed. When the water reaches the disperse modules, it 
spreads through the installation. Whenever bystanders walk 
over the water, colorful footprints are left behind. Gradually, 
as the water dries, the black ink reappears and the footprints 
fade away.

The purpose of the project  is leaving traces, which is a playful 
way to provoke people to realize the beauty of each moment 
and that public spaces can and should be places of interac-
tion and expression.

Figure 7. Hydrochromic pigment on functional model (source: the authors)

Figure 8. Product operation (source: the authors)

 http://de2014.uniandes.edu.co  |   october, 2014. isBN 978-958-774-070-7.  pp. 713-718
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Flui´s purpose is to interact  briefly  with the bystanders of  
Rui Barbosa Square, without diverting them from their path 
or delaying their routines, but stepping in when  they are me-
chanically walking from one point to another.

Daily concerns, duties, stress, are all factors which discon-
nect people from the surrounding environment and turn the 
urban context into a tense and arid place.

The idea of Flui  is to provide a few seconds of joy for its users, 
by proposing a brief connection with the city; it is a little sur-
prise that may be capable of awakening the perception of the 
need to pay attention and be part of the environment.

proJeCt iNsight

This project aims to subtly question our busy routine and its 
impact in our life. It seeks an objective way of contributing to 
revert this self-destructive process. Furthermore, it enriches 
the public space, contributing aesthetically to Rui Barbosa’s 
Square, and therefore rescuing one of its original purposes.

The project provokes emotions, stimulating people to discover 
themselves as citizen that interact with a public place, sharing 
their sensations and discoveries with strangers and becoming 
aware of how personal attitudes can affect each other. Thus, a 
mere place of circulation can acquire a new meaning, turning 
it into a space that leads users to reflect on  questions other-
wise not contemplated, such as how they can connect  with 
the environment and the value of citizenship, demonstrating 

how a simple use of emotion can generate a complex impact 
in society’s actions.

The potential of this project lies in the fact that people will not  
have to deviate from their routines. Its functional dynamism, 
by the appearance and disappearance of footprints, makes Flui 
always a new experience, not being tiresome and repetitive.

CoNClusioN

The project consists of an idea, a proposal, that was tested 
in partial prototypes and validated through questionnaires 
and talks, but it has not been implemented in the square. In-
door tests were realized with mockups and functional models 
in order to prove the efficiency of the material and perceive 
people's reactions. The objective, that was to provoke a brief 
smile and connect people with the environment, was success-
ful since surprise was usually the reaction observed.

As a point of improvement, it is possible to redesign the mod-
ules in order to explore different thicknesses in the reliefs, re-
sulting in a better aesthetic appearance. 

The main concept of the project is the simplicity of the emo-
tions generated, applied in a fast interaction between the us-
ers and the product. The project developed a punctual con-
tribution, which integrates the city and the citizen, valuing 
the urban space and raising awareness on the impact of the 
inhabitants on the city.

Figure 9. Simulations use - users interacting with Flui modules (source: the authors)
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Although the study was conducted at Rui Barbosa Square, the 
concept can be adopted in similar places around the globe in 
order to revitalize the environment and people.
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femo: emotioNal desigN for kidults
diana Catalina garzón rodríguez
pontificia universidad Javeriana
  diacatalinagarzon@gmail.com 

iNtroduCtioN

Some people always miss  the days when they were  teenagers, 
when they did not have big concerns, and  maintain the life-
style of those days, no matter how much time has passed since 
then. Not only do they keep objects from those days, their at-
titudes are the same and so are the decisions they make.

These kidults, whose behavior is not in accord with their age, 
are a new worldwide growing target which experts believe is 
an opportunity. Their capacity to keep interested in a beautiful 
appearance and in the fun of every detail is what  makes them 
such a striking target. It is a completely emotional target.

Life is full of emotional moments, which are very intense. In 
those moments, people are influenced by their feelings about 
an object. The recreational, the beautiful and the emotion-
al aspects must be included in every person’s daily life. All 
these aspects are inherent in the lives of kidults.These con-
ditions give rise to this project, that proposes to create an 
emotional object which has an influence on kidults from the 
very beginning and helps them to enjoy life through new ex-
periences and goals.

BaCkgrouNd aNd theoretiCal frameWork

The Kidults
They are both male and female, but mostly male, aged 25 to 
39 approximately, who do not wish to leave the comfort of 
their parental home. They fear what they might face without 
that atmosphere. They are narcissistic and individualistic; 

they do not want emotional commitments. They continue 
meeting their friends to play video games and keep memen-
tos  of classic characters, such as those of Star Wars. They 
are consumers of products for children and teenagers, such 
as Lego and Cartoon Network or Nickelodeon channels. They 
still use teenagers’ vocabulary (Lancheros, 2011).  

This recent global trend is called "adultescentes" in Spanish-
speaking countries, “nestlings” in Germany, “parasitic singles” 
in Taiwan, and "kidults" in the United States (kids + adults).

Moreover, Nielsen Company1 discovered this group of people 
in a study of television audiences in 2003. The results showed 
that people between the ages of 18 and 39 watched Cartoon 
Network more than those who watched CNN.

Since 1970, the percentage of young people around the age 
of 26 who live with their parents has increased 11% to 20% in 
the United States. (Hume). "The longest occupied nests in the 
world are in Latin America, with an average household output 
of 28 to 30 years", says Maritza Sandoval2. (Lancheros, 2011)

Studies have  shown scientific reasons for these situation. 
The Institute of Cognitive Neuroscience at University College, 
London, found that the brain continues its maturation pro-
cess for 30 or 40 years  (Blakemore, 2011). 

Socioeconomic circumstances also have an influence. In 
today´s world, people need to be better prepared for a job, 
which means they have to invest more time in their studies 

aBstraCt

this paper discusses the problem of kidults immersed in the media. an emerging global mar-
ket, their needs, their appearance in Colombia, and how through emotional design, the theory 
of emotions, and kansei engineering, the result is the design of a product that embodies all 
emotions and seeks to keep them away from immersion in the media, and to set goals and 
projects through their hobbies.

keyWords: emotional design, kidults, Kansei, emotions, hobbies

1 Nielsen Company is a world leader in market research and in-
formation.

2 Director of the Master´s Program  in Consumer Psychology at 
Fundación  Konrad Lorenz, Bogota. 
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and therefore go on living at their parent´s home.  Some kid-
ults who live with their parents work, but make no contribu-
tion at home. There are also some who already live apart, but 
still depend on their parents economically.

In Colombia and Latin America, kidults belong to the higher 
socioeconomic strata and live in the midst of comfort.

There are no exact figures on how many kidults are in Colom-
bia, but there are projections: according to DANE, in 2005 
there were 9'357.000 people aged 25 to 39 in Colombia, and 
by 2020 there will be 11'594.030. 

According to a survey done for this project in Bogotá, kidults 
of strata 4 and 5 feel their job is monotonous and demand-
ing and get bored at home, although they remain there; they 
spend much time in the media world, especially socializing 
in Internet, and their goals and objectives are displaced be-
cause of that. They have a saving capacity, like collectible ob-
jects and invest in products related with hobbies, image and 
technology. Their main hobbies are music, photography and 
audiovisual aids.

Given the above, this project considers as key words: Monot-
ony, obligation, boredom, dependence on the media world.

Definition of Emotions 

Figure 1. Theory of Emotions According to Plutchik. It shows the eight basic or 
primary emotions with their opposite emotion, intensities and the emotions 

that arise from mixing  them.

According to Galimbertti (2002), emotions are mood distur-
bances or intense and brief affective reactions, which are de-
termined by an environmental stimulus and accompanied by 
somatic conditions. 

To understand emotions, Plutchik (1983) raises the above 
theory (Figure 1). He talks about eight basic emotions: joy, 

anticipation, anger, disgust, sadness, surprise, fear and 
trust. Each one with its opposite and at different intensities, 
for example, the opposite of surprise is anticipation, surprise 
with more intensity is amazement, and with less intensity is 
distraction. From mixing them, other emotions arise. He calls 
them dyads, which are two primary emotions and their re-
sulting emotion, for example, joy + surprise = delight, and 
trust + surprise = curiosity.

With respect to the general behavior of emotions, Plutchik 
(1983) suggests a process, in which the emotion arises from a 
stimulus, undergoes a process of cognition, reaches the emo-
tional state and generates a behavior and a desired effect.

Emotional Scheme
Emotional design stimulates emotions and seeks to reach 
people, what they are, what they feel, because objects not 
only have practical but also symbolic functions. They evoke 
memories and feelings, and people identify with them. Emo-
tional design brings people closer to their objects. People 
obtain pleasure from their use maintain an emotional state of 
enjoyment during the day. 

Emotional design helps users feel more imaginative. "Emo-
tions change the way the human mind solves problems" (Nor-
man, 2003). When people are happy and relaxed, they are 
more creative and imaginative, their cognitive processes are 
broader;  they perceive the general and not just the details.

Three emotion levels are involved in the design of an object: vis-
ceral, behavioral and reflective (Norman, 2003). Visceral design 
is the initial impact of a product, its appearance, touch, and 
the feelings it produces. Behavioral level is the use, the expe-
rience (function, performance and usability) (Norman, 2003). 
The reflective level implies  consciousness, interpretation, un-
derstanding and reasoning. "Reflexive design is about relations 
that can stand for a long period of time, about the sensations 
of satisfaction which are produced when we own a product and 
can show and use it, and at this level the interaction between 
the product and our identity is important.” (Norman, 2003)

Product design of this project will give more strength to the 
visceral and reflective levels, bear on appearance, identity 
and display; it exhibits and reflects an image by holding the 
object, aspects of kidults personality.

Kansei Engineering 
Kansei engineering was created by Mitsuo Nagamachi to cap-
ture the feelings and emotions of humans in the development 
and design of a product. "It's a technology that joins Kansei 
(feelings and emotions) with the discipline of engineering. 
It is a field in which the development of products that bring 
happiness and satisfaction to humans is technologically pre-
sented through the analysis of human emotions and their in-
corporation in the product design "(Nagamachi, Mohd, 2011).

With this engineering, users give descriptive tags that identify 
desired product attributes, which are associated with words, 
images, shapes, colors, etc. that will be part of a product.

 http://de2014.uniandes.edu.co  |   october, 2014. isBN 978-958-774-070-7.  pp. 719-723
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the issue

Through target research, it is concluded that excessive use of 
the media world is the cause of kidults' feelings of monotony, 
obligation and boredom. So according to Max Neef (1998) 
kidults miss  amusement, fun, pleasure and freedom.

According to the Theory of emotions and Kansei engineering, 
this project pretends to stimulate the emotions of trust, joy 
and surprise, through a new product that keeps kidults away 
from the media world and allows them to live new experi-
ences, through goal setting.

So this leads the project to two key points:

1. To potentiate needs of leisure, identity and freedom

2. To stimulate the emotions of trust, joy and surprise

To satisfy  the need for leisure,  the product is expected to en-
courage kidults to be curious and imaginative; to get involved 
with the game; to allow them to dream, to relax, to play and 
to have fun; to go to  meeting places in their leisure time.

To satisfy the need for identity, the product is expected to 
encourage kidults to feel part of a group, to feel coherence, 
to have self-esteem, to be integrated, to be in spaces where 
they feel part of a group, and to feel that their symbols are 
reflected.

To satisfy the need for freedom, the product is expected to 
encourage kidults to be independent, passionate, rebellious 
and tolerant and to risk.

With respect to the above-mentioned emotions, the product 
will stimulate trust in the kidults, making the product a reliable 

means to guide them to achieve goals through their own hob-
bies. The product  will stimulate joy and surprise from unex-
pected experiences  in order for kidults to experience pleasure.

This project aims to provide kidults with a new opportunity 
for fun and amusement, proposing a more human and real 
contact with others through hobbies and interests other than 
the media world. It aims to make kidults happier and more 
creative, because "when people are having fun, they concen-
trate on the general and not on the details, so they find solu-
tions more easily" (Norman, 2005).

General Objectives
To generate a new option for fun and entertainment for  kid-
ults, encouraging them to spend more time doing activities 
outside the media world and helping them to accomplish 
goals related to their hobbies.

Specific Objectives
•  To stimulate the emotions of trust, joy and surprise in kid-

ults
• To identify form aspects, which stimulate emotions of 

trust, joy and surprise in this group
•  To determine the aesthetic and symbolic look of the prod-

uct for this type of target market
•  To suggest activities that are not dependent on the media 

world 
• To offer dynamic and changing activities
•  To encourage kidults to accomplish their goals through 

their hobbies

Figure 2. Analysis of the issue
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the solutioN

Femo complies with the relevant aspects: funny, feasible to 
produce, dynamic, emotional (dependable, joyful, surpris-
ing), transformable, socializing and self-centered.

Femo is a game that guides the user to live experiences by 
accomplishing goals through his three favorite hobbies such 
as audiovisual, photo and music activities.

This proposal consists of three collections, each one with 
a theme of three hobbies. Each collection consists of three 
Femos. Each Femo has ten figure-shaped holes in his head, 
one of situations, one of objects and one of amounts. The 
holes are projected as shadows through internal illumination 
on a vertical flat surface chosen by the user. Each Femo has 
a game card explaining the meaning of each figure-shaped 
hole. Each player turns the heads of the three Femos and 
each Femo randomly projects a figure. This means three dif-
ferent figures (situation, object and amount) are projected, 

which  set one of the 1000 different experiences that a kid-
ult can live, while accomplishing his goals. The kidult, then, 
takes the respective game card (see figure 4) and reads what 
he should do.

When each goal is completed, the user progresses through 
the game board and the winner is the one that accomplishes 
the goals set by the game.

There are two options for buying the Femo. The first one:  the 
kidult can buy a Femo, which comes with a card and a game 
board. This way he will have to share with two other kidults 
who also have a Femo in order to complete the collection of 
three and be able to play (see figure 5). The second option: 
the kidult can buy the complete collection of a theme and 
invite others to play (see figure 6).

The product is made of plastic (matt PVC) for two reasons: 
one is emotional --plastic is the material classified as fun 
(Bramstom, 2010), it provides a soft and warm texture that  
the user likes, and it stimulates the expected emotions (trust, 
pleasure or delight)-- and the other technical.

testiNg

It consisted of a questionnaire answered by ten kidults, while 
they were touching different possible materials for Femo and 
watching a digital product model. It was carried out to deter-
mine whether the perceptual attributes of the product and 
its function stimulate the emotions of trust and pleasure or 
delight ( joy + surprise).

Conclusions: 

• The color of the whole collection generates trust and kid-
ults like it.

• With respect to the texture of the material, the shiny vinyl 
generates more trust and the matte vinyl, more pleasure. 

• With respect to the weight of the material, the matte vinyl  
generates more trust and pleasure. Figure 3. Femo  three collections.

Figure 4. Situation game cards.

 http://de2014.uniandes.edu.co  |   october, 2014. isBN 978-958-774-070-7.  pp. 719-723
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• The size of the product generates identity and pleasure, 
although kidults consider it a bit big to carry.

• The shape of the product generates trust, joy and fun.
• The function of the product generates trust, joy, fun and 

surprise.
• Kidults like the variety of possible activities they can do; 

they generate surprise and expectation when turning the 
Femo. 

• They sometimes prefer socializing through Femo than In-
ternet. 

• Although kidults like all the activities planned for the 
game, they prefer those performed  indoors.

eValuatioN of the CoNCept

Strengths
• It is based on a new emerging target, which is an advan-

tage because there are fewer products directed to this 
target.

• The project encourages kidults to live new and different 
experiences related to their hobbies.

• It generates real human contact, making kidults more so-
ciable and less introvert.

• It lets kidults socialize and belong to a social group 
through their own hobbies. 

• It makes kidults more creative and active and capable of 
resolving challenges through the game.

Weaknesses
• Because of time limits, the testing was only done with ma-

terial samples and digital images of the product, there-
fore,  the operating mechanism of the product was un-
tested.

• The user  is not always required to perform with others the  
activities proposed by the game.

• Although the project is directed to a growing target, it 
may be a reduced one.
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iNtroduCtioN  

The bottom of the pyramid (BoP) is a demographic segment 
composed of more than 4 billion million people around the 
world with annual incomes of $2 daily (Prahalad, 2009, p.28). 
That is, two-thirds of humanity who remain excluded from the 
economic system. In addition to a low income, poverty is also 
manifested by a restriction of freedoms derived from belong-
ing to a particular caste, ethnicity, gender, religion or social 
condition that limits opportunities for personal growth Pra-
halad (2011) identifies the BoP markets as a new source of 
radical innovation, not just in products but also in the whole 
business system. In Colombia, according to the latest cen-
sus of The National Administrative Department of Statistics 
(DANE), population belonging to low-low and low income 
reaches 63.5% of total population (almost 50 million) in the 
country, and more than 80% of the total population lives on 
the minimum monthly salary (320 U.S Dollars). 

The dynamics of today’s world impose big challenges to the 
people that live in it. Educational institutions – and more 

specifically universities – represent the main players in soci-
ety transformation, because they train the future workforce 
and the leaders of tomorrow. To contribute specifically to Co-
lombian society, design projects with a social focus require 
activities that integrate different social, political, economic, 
environmental and cultural stakeholders. Acting consequent-
ly, since 2008, the Product Design Engineering Department 
(PDED), at Universidad EAFIT in Medellin Colombia, has been 
structuring projects around the concept of BoP. 

In 2009 and 2010, the project “Help Manuel” took place in 
Medellin. Students and teaching staff from Universidad EAFIT 
and TUDelft worked together with small entrepreneurs from 
Medellin. Later in 2011, “Global Design for Kids” project was 
conducted with the contribution of international students 
from different product design engineering universities. With 
these past experiences, in 2012 a more mature model was cre-
ated. It was called “GiANT” - Global Innovation Antioquia, an 
international collaboration project that aims to design, cre-
ate and implement diverse services and products related to 
improve the quality of life of the community. During the past 

aBstraCt

the product design engineering department (pded) at universidad eafit in medellin Colom-
bia, has been working around the concept of the Bottom of the pyramid (Bop) in the region 
not only for communities with low income, but also for communities with problematical social 
situations. in order to use design as a discipline to solve social situations, the pded has been 
developing different projects with the purpose of working with students and academics from 
different universities around the world, having as its main objective social innovation practices. 
these projects are structured to contribute to the “revolution in design” teaching as proposed 
by polak (2008, p74) and transform the way design is taught with the aim of educating socially 
conscious students. this year (2014), twenty-five participants consisting of students and aca-
demics from universidad eafit and universidad de los andes (Colombia), tudelft and the 
university of amsterdam (the Netherlands), and professionals from the company solutions 
group s.a (Colombia), participated in the workshop giaNt 2014. the main goal of the project 
was “to enhance the buying experience in high frequency stores (hfs) in Bogotá – Colombia 
between the owner, the buyer, the distributor and brands, aiming for a sustainability boost of the 
hfs sector”. this paper outlines the project methodology and the results obtained in the two-
week workshop. 

keyWords: Social innovation, Product Design Engineering (PDE), Bottom Of the Pyramid 
(BoP), Social Design. 

giaNt, a soCial desigN proJeCt: eNhaNCiNg the 
BuyiNg experieNCe iN high frequeNCy stores 
(hfs) iN BogotÁ. 
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design engineering research group (grid)
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six years, the developed projects congregated around 150 stu-
dents, twelve academic staff, ten engineering and design pro-
fessionals, seven educational institutions and ten supporting 
companies.  

GiANT 2014 took place during two weeks and it gathered 
25 participants made up of bachelor and master students; 
academics from different areas of the discipline of design 
and professionals of the industry. Different academic back-
grounds and levels of participants created a diverse group: 
product design engineers, industrial designers, graphic de-
signers, digital media and anthropologists. The project ini-
tiative was born with the involvement of “Solutions Group” 
a Colombian company with more than thirteen years of ex-
perience in Bogotá focus on the creation of Point of Purchase 
Advertising. Due to the company experience in the HFS (High 
Frequency Store) sector, Solutions Group and Universidad 
EAFIT proposed the 2014 project objective: “to enhance the 
buying experience in HFS in Bogotá between the owner, the 
buyer, the distributor and brands, aiming for a sustainability 
boost of the HFS sector”. 

HFS or neighborhood stores are the top businesses in Bogo-
tá among hair salons, restaurants, bakeries and others. The 
consumers prefer the assortment, variety and lend options 
that these stores offer compared to super and hypermarkets, 
according to daily buying habits. According to Fernando Gon-
zalez, the VP of Strategic Planning of Solutions Group, in HFS 
exists a high level of informality in business administration 
and personal relations. The stores are concentrated in a high-
er percentage on socio economic strata one, two and three 
(F. Gonzalez, personal communication, 21 of June 2014).

In order to fulfill the project objective, whilst taking into ac-
count the several actors, a number of research questions 
were proposed to participants as a guide for the develop-

ment of the project. These questions are shown in Figure 1.

Section 2 of this paper describes GiANT project’s methodolo-
gy and shows how each stage contributes to design products 
and services that help to enhance the buying experience in 
high frequency stores (HFS) in Bogotá.  Section 3, summarizes 
the results of each team according to the design tools and 
techniques used. Section 4 describes project conclusions and 
recommendations for future initiatives.

proJeCt methodology 

Giant’s general process was defined by combining the best 
practices from past experiences with social design projects 
developed by PDED, and by recognizing the main stages of 
well-known methods and tools for designing and working with 
communities. Three specific existing methods were studied 
– HCD – IDEO Human Centered Design (IDEO, 2011), MCT – 
Market Creation Toolbox (DIBD, 2011), and CDC2 – Community 
Design Cooking (Arango, 2013). To accomplish the main goal 
and answer the research questions, the project was divided 
into seven stages, as shown in Figure 2: introduction, under-
standing, conceptualization, design, building, delivery and 
documentation. The project had a duration of two weeks, and 
during that time participants were expected to achieve the 
following objectives:

• Identify the needs and desires through the thoughts and 
feelings of the communities.

• Develop a set of project specifications for all the stake-
holders: people, context and technologies.

• Explore and propose two and three dimensional solution 
ideas through creative questioning and experimentation, 

Figure 1. Research Questions



726 DESIGN & EMOTION 2014  |  SOCIAL INNOVATION  |  COLOMBIA

within the guidelines of the GiANT project.

• Develop a detailed study of the ergonomics and anthro-
pometric conditions for materials and processes that take 
into account concepts of sustainability and originality 
from a creative point of view.

• Propose a monitoring plan for the community, to involve 
responsible members so that the proposal is sustainable 
in time.

Giant’s academic staff, clustered together different tools and 
techniques in order to develop the process at each stage and 
make a selection into a “Useful toolkit” (See Figure 3) to fa-
cilitate the process according to:

• Context of immersion: two geographically defined sectors 
in Bogotá (Suba and Engativá)

• The HFS situation

• Lack of time (two weeks workshop)

• Different levels of academic backgrounds and knowledge 
of participants: bachelor students, master students and 
professionals.

Lectures and more detailed explanations given during the 
stages in order to guide the general design process. Figure 
4 shows an example of detailed information of the technique 

the COCD Box (Byttebier & Ramon, 2009)

results 
The group was divided into four teams named as follows: 
Group 1: Patacón Flow; Group 2: Salchichow; Group 3: Chich-
arrón Solvers; and Group 4: Empanadas. Figure 5 shows the 
main results of each group following Giant’s general method-
ology. Focusing on enhancing the buying experience at HFS, 
students made presentations and physical models to share 
with the vendors and other important actors. 

According to all project results, GiANT staff members decid-
ed to follow and continue with the implementation plan of 
Group 3: "The neighborhood recipe book", once the workshop 
was finished. For the evaluation of this proposal, a plan was 
made to perform a concept validation, and in this way, cor-
roborate and document the experience generated with the 
proposal between the shopkeeper and customers and how it 
will enhance the buying experience at HFS. 

The project validation consists in five stages that will be con-
ducted according to the planned objectives and to fit the 
time schedule of five weeks: Week one: Discover; Week two: 
prototype implementation version one; Week 3: prototype re-
visited; Week 4: prototype implementation version two; and 
Week five: editing and communicating the results. 

Figure 2. GiANT process

Figure 3. GiANT Useful Toolkit Figure 4. Description of the COCD box technique (Byttebier & Ramon, 2009 
p134)
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CoNClusioNs

This article describes GiANT 2014 as a social design project 
centered on the experience gained on previous projects de-
veloped (Help Manuel, GDK and GiANT) by the PDED at Uni-
versidad EAFIT and the collaboration between a variety of 
academic staff members of different universities and Solu-
tions Group S.A as an industry partner.  Different academic 
backgrounds and levels of participants created a diverse 
group that allowed a rich experimentation with an exchange 
of design techniques and methods that challenge every par-
ticipant to analyze and expand their own approach to social 
design projects. Although a selection of tools were given to 
participants, depending on the level of knowledge on this and 
the expertise on the HFS topic, each group decided to use the 
tools that worked for them, and which will guide them best 
through the design process.

As an international collaboration project, GiANT creates an 
opportunity to redefine professional careers with a more 
open-minded approach according to discoveries about the 
culture, social differences, language barriers, and design 
perspectives etc. The intense workshop was a great oppor-
tunity for participants to get a detailed overview of the cul-
tural context of the two selected sectors in Bogotá (Suba and 
Engativá), and in this way, to gain inspiration and to experi-
ment with different tools and techniques in order to design 
for a specific community. One of the key elements is that the 
immersion in context allows a better understanding of the 
authentic community needs and, as a consequence, a better 
design solution that will impact positively on the community 
involved.

Participants were invited to live, work and play together on 
an everyday basis in an unfamiliar environment. They learned 
how to deal with uncertainty in so far as not everything was 
written on the project guide or given to them in detail in or-
der to succeed in the process. The learning experience ex-
pands beyond the lecture rooms into every aspect of their 
lives. The project offers new challenges for students, aca-
demic staff and the industry. Participants can live in other 
cultures and explore their design, industrial and commer-
cial processes. Universities and Industry could collaborate 

like this in other topics towards a common goal and, in this 
way, promote students and professionals in the industry with 
a more international education with a social responsibility 
vision. Some limitations of the realization of this project in-
cluded: an heterogeneous group with different professional 
stages (undergraduate, master students, professionals, and 
academics) that demanded to have a clear common goal, had 
to deal with language as a barrier of communication within 
each team, as well as with the community involved.

Project validation is a required phase that, due to the lack of 
time during the project, should be developed after the work-
shop with a clear refinement of responsibilities from the au-
thors and the involved actors. 
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the aura of the digitally faBriCated 
Jussi Ängeslevä, michael Burk
universität der künste Berlin
  jussi.angesleva@iki.fi, m.burk@udk-berlin.de

keyWords: digital fabrication, computational design, product-service-systems,  
experience design

iNtroduCtioN

This workshop explores the meaning embedded in our every-
day products, and how the digital manufacturing with CNC 
machining and 3D printing are changing the possibilities in 
embedding personalized content in the artefacts. Combined 
with the traditional handicrafts, but augmented with the digi-
tally controlled, the resulting products can reflect the mean-
ing of all parties, the designer, the process of making, and the 
end-user.

VisioN

The workshop deals with the question of how  we assign mean-
ing to the things we live with. Traditionally, the hand-made 
aura is a valuable meaning-making factor, just as the precision 
quality of the mass-manufactured object. With the possibility 
of having the precision of a machine-made product, and the 
uniqueness of an atelier service, digitally fabricated artefacts 
balance between the different aspects of the meaning, of the 
aura of the artefacts. This kind of meaning making needs new 
kinds of production networks; new product-service-systems, 
that leverage internet, machines and traditional crafts.

BaCkgrouNd:

Two case studies are used to inspire discussion and projection 
in the local cultural context, to find out in which kinds of prod-
ucts the promise of the digital fabrication can best be utilized. 

1. Locatable
Locatable is a dining table which has a carved street network 
filled with resin on it. It is meant to be ordered online with a sim-
ple interface, where one only has to specify a single address. 
The address defines the cutout area from the OpenStreetMap 
database, which gets sent to a 3D milling studio. The tool bit 
has been previously defined for optimal aesthetic, and the 
vacuum table under the milling machine makes it extremely 
easy and fast to carve the street network on a wooden board. 
Once ready, the board is transported to another wood working 
studio close-by, where the grooves are filled with epoxy resin 
and subsequently sanded for the final aesthetic, before sent 
to the client. A map as a motif is both useful and aesthetically 
appealing, a location is often emotionally charged, and both 
present an optimal content for a personalized product.

2. Ciphering
http://ciphering.me

Ciphering is a piece of jewellery, whose form directly repre-
sents the message encoded in it. A simple web interface lets 
the client configure a date and two initials as well as the di-
ameter of the ring. Based on these variables, software algo-
rithm generates the 3D form. When the slits on its surface are 
aligned, it reveals the hidden digits that define its form, either 
casting a shadow, or seen as a silhouette on its surface. 

The manufacturing process combines the old and the new: 
First, the forms are created with a lost-wax casting process us-
ing a high-resolution 3D wax printer. The 3D printed wax model 
is put in a container and liquid plaster is poured around it to 



731the aura of the digitally faBriCated | J. Ängeslevä, m. Burk

EX
PE

RI
EN

CE
 A

ND
 IN

TE
RA

CT
IO

N

FALTAN CRéDITOS 
DE IMÁGENES



732 DESIGN & EMOTION 2014  |  SOCIAL INNOVATION  |  COLOMBIA

create a mold. After the plaster sets, the wax is melted out in a 
furnace, and molten silver or bronze is poured into the plaster 
mold. The plaster is then pulled away to reveal the noble met-
al, and the finished product is polished for a smooth surface.

The designer is responsible for the general form but the "mean-
ing" is cast by the client.

expeCted audieNCe:

The workshop participants are expected to discuss the impli-
cations of digital manufacturing in the local context of handi-
crafts and design. After the introduction to the theme, small 
groups are assembled and ideas are sketched for potential 
explorations for product concepts, which resources they will 
employ, and how the information flow will be choreographed. 

The results are assembled together to portray the range of 
possibilities to leverage digital manufacturing techniques to 
create a new kind of aura for customized products.

The workshop can host up to 14 participants. The relevant dis-
ciplines for the attendees range from product design, graphic 
design, and architecture to digital media, web development 
and design engineering.

spaCe Needed for the Workshop:

A room with a projector,or a big screen for the presentation. 
Tables to sketch out ideas on paper in small groups (a stu-
dio setup is preferred over a lecture-hall type spatial arrange-
ment), and, if possible (but not mandatory), a short visit to a 
workshop with a milling machine or a 3D printer.

aCkNoWledgemeNts

This workshop is supported by Einstein Stiftung through Re-
thinking Prototyping, a collaboration project between the Ber-
lin University of Arts and the Berlin Technical University.
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skiNtimaCy 
touCh as digital iNteraCtioN aNd 
the exploratioN of iNtimaCy

alexander müller-rakow, Juan pablo garcía sossa
university of the arts Berlin, design research lab
einsteinufer 43 – 53, 10587 Berlin, germany
  alexander.mueller@udk-berlin.de, elmaildecorreos@gmail.com 

aBstraCt

skintimacy is an interface that allows for the collaborative manipulation of electronic-based 
processes through touch. depending on skin contact, movement and duration of touch, digital 
and electronic setups can be influenced and controlled. in order to provide diverse opportuni-
ties for a playful control of audio, video, motors and other forms of output, a microcontroller is 
being employed to transfer data to software platforms. this sensor, acting as both a research 
tool and diy kit (www.skintimacy.org, 2013), is intended to facilitate the symbolic relationship 
between physical computing and the sense of touch. the straightforward design of the device 
allows for experimentation in many different contexts. taking into account the dynamic nature 
of skin conductivity, which varies individually, one has the possibility to create highly responsive 
installations. 

in the first part of the workshop we will introduce the participants to haptic and touch-based 
interfaces, describe our intentions, the qualities and technical characteristics of the skintimacy 
kit. in the second part, we will practically conceptualize and design interactive scenarios with 
the skin-based sensor in order to experience interpersonal touch as digital interaction and its 
influence on intimacy and personal boundaries. a common discussion on the potentials and 
limitations of skin-based and ”techno-organical” interfaces will close the session.

keyWords: interaction Design, Skin-based interfaces, Experimental interfaces, Touch, intimacy 

BaCkgrouNd

After HCI research advanced the relevance of embodied in-
terfaces (Dourish, 2001) and technological developments are 
providing electronic devices that are worn continuously closer 
to the person, traditional physical borders between the human 
body, and technical devices are about to disappear (Spreen, 
2010). This transformative process of shifting borders, induce 
amongst other social and psychological phenomena, a new 
spectrum of ‘in betweenness’. Novel interaction scenarios will 
not only emerge between instruments and humans, but also 
between humans among themselves. To raise awareness, at-
tach value, and add importance to these alternative interfac-
es, the artistic and scientific activities and works contribute to 
a constructive debate. For example, the œuvre of performance 
artist Stelarc radically emphasizes his claim for a revised un-
derstanding of the role of the human body within a digitalized 

world (Hauser, 2008). Referring to the skin as a central com-
puter input, research projects like Skinput (Harrison et al., 
2010) and Sixth Sense (Mistry et al., 2009) adduced techno-
logical evidence of its practicability. 

approaCh

introduction (Phases 1 and 2)
The workshop serves as an overview of current research and 
developments of gestural and touch-based interfaces as well 
as referring discussions about experiential aspects, field of 
applications and limitations. By introducing the Skintimacy 
sensor that is being used in the workshop, we present the phe-
nomenon of skin conductivity, its technical setup, and its po-
tential to be applied in conjunction with the Wiring or Arduino 
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platform. Furthermore, in order to investigate the social rela-
tions in everyday life, the utilization of research tools within a 
frame of open source and DIY approaches (in contrast to stud-
ies in a laboratory) will be highlighted. 

Making (Phases 3 and 4)
Designing scenarios has become an effective method to proj-
ect, discuss and picture future use situations of technology 
(Iacucci et al., 2000). In the making phase the participants 
will first design use scenarios: short narratives within a spe-
cific context in which a gestural or touch-based interaction 
takes place. Each scenario will be analyzed identifying the ac-
tors involved, their relationship between each other, and the 
relevance of skin and touch in the experience. New possible 
scenarios will be proposed and will be briefly documented in 
phone videos or storyboards. At this point, the most impor-
tant inputs and outputs will be identified, and the prototyp-
ing phase will begin, starting with quick lo-fi prototypes and 
‘hands-on’ tinkering with the Skintimacy kit (Figure 1). 

To enable all participants, each with different capabilities in 
the field of soldering and programming, to build working pro-
totypes, we will prepare different hardware setups and provide 
a set of project samples and tutorials. Thus, each participant 
will be able to explore the skin-based interface, depending on 
his/her interests and individual skills.

   

Reflection (Phase 5)
Finally, all participants will present the concepts and proto-
types that have been made during the workshop in brief. In 
this phase, there will be a reflection and discussion about de-
scribed ideas, individual experiences, and problems that shall 
raise the participants awareness of possible future scenarios 
and ethical issues of bodily-close, human-machine interfaces.

expeCted outComes

One learning objective is to present an approach for using 
physical computing as a method to experience and explore 
social interaction rituals with a focus on interpersonal bound-
aries and intimacy. We expect participants to get to know this 
‘designerly’1 mindset and discover new possibilities for skin-
based interfaces, thus creating a shift in perspective on inter-
face design and the potentials of embodied interaction.
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Figure 1. Skintimacy kit

Figure 2. Testing with prototype
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City souNd & emotioN
the City uNderstood as aN 
emotioNal sCeNario from the 
perspeCtiVe of souNd

ivan Chaparro, ricardo dueñas
  ivanf.chaparrom@utadeo.edu.co, info@resoundcity.com

BaCkgrouNd

This workshop is the result of a practice-based research which 
explored several interrelated elements: first the theory of Psy-
chogeography, applied to the creative representation of urban 
environments from a multilayered approach and from an emo-
tional and psychological perspective; second, the exploration 
of sound and acoustic theory, as research tools and artistic 
possibilities, directed towards the analysis of public space, its 
documentation and understanding in relation to processes of 
identity, intangible patrimony, and storytelling. And finally, an 
experimentation and technical research related to audio post-
production, real-time data processing and interactivity. This 
exploration lead altogether to the design of a persuasive expe-
rience that sought to communicate the research outcomes to 
a broader audience by means of an experimental performance 
and sound installation presented initially in several cities in 
the north of Europe.  

Please take a few minutes to watch a trailer of one the previous 
performances carried out in Stockholm for an international art 
fair related to urban studies:

http://www.resoundcity.com/human-mind-as-a-city/

aim

The main aim of the workshop is to illustrate the way in which 
the city, understood as a multifaceted system, can be ab-
stracted and represented in relation to human emotions and 
therefore as a psychological-auditory scenario. 

Different ways of walking through the city mean different nar-
ratives and perspectives and consequently different ways of 
thinking urban spaces.

approaCh

The Workshop is divided in 5 stages as follows: 

1. Introduction to the concept of Fragmentality (1 hour): 
namely, a form of urban exploration and documentation 
that involves walking by foot the streets of a given city 
collecting fragments in order to generate a posterior dia-
lectical image through several methods of analysis. This 
initial stage is highly influenced by the practice of flânerie 
from the poet Charles Baudelaire, the work of the philos-
opher Walter Benjamin, the theory of Psychogeography, 

aBstraCt

this workshop is the result of a practice-based research, which explored several interrelated 
elements: first the theory of psychogeography, applied to the creative representation of urban 
environments from a multilayered approach and from an emotional and psychological per-
spective; second, the exploration of sound and acoustic theory, as research tools and artistic 
possibilities, directed towards the analysis of public space, its documentation and understand-
ing in relation to processes of identity, intangible patrimony and storytelling. and finally, an 
experimentation and technical research related to audio postproduction, real-time data pro-
cessing and interactivity. this exploration lead altogether to the design of a persuasive experi-
ence that sought to communicate the research outcomes to a broader audience by means of 
an experimental performance and sound installation presented initially in several cities in the 
north of europe.
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the Situationist techniques and recent inter and trans-
disciplinary practices carried out mainly in the north of 
Europe. All of them are taken as conceptual basis that 
outline the acts of walking and collecting as social and 
aesthetic disciplines.

2. The Derive (2.5 hours): Based on the conceptual basis 
outlined in the 1st stage, in the second step, the work-
shop participants have to stroll the streets in groups, 
following a simple set of rules while documenting their 
impressions with short text entries and sound clips. In or-
der to capture the latter it is  required of the participants 
that they have smartphones with GPS-logging and audio-
recording features.

a. Sound collection: right after the workshop participants 
get back from their ´Derive’, the organizers will collect 
and organize the audio files they collected in a collec-
tive archive; this will be the raw material for the final 
interactive experience. 

3. Analysis and Storytelling (1 hour): the Derive carried out 
in the previous step is followed by a group discussion in 
which the impressions are shared and contrasted. Through 
several ideation techniques the goal is to generate a few 
collective narratives out of the short fragments of text col-
lected during the walks. 

4. Socialization and narrative crowd-ideation (1 hour): at this 
stage the different groups share the result of their impres-
sions in the form of narratives, graphics, images, videos 
and so forth. Thereafter, the idea is to create a single nar-
rative out of the stories presented by the different groups. 

5. Interactive sound-experience (30 minutes): following the 
overall concept, the final stage is an experimental perfor-
mance in which the audio-clips provided by the partici-
pants become the fragments in a collective and interactive 
composition, where the resulting soundscape responds 
to the brain activity of one of the participants, while con-
nected to a neural actuator, therefore controlled by his or 
her emotions. The participant would be reading aloud the 
co-created narrative while the sound outcome would be 
matching his mental wandering through the text. 

By using a Brain Interface, the concept of the final experience 
illustrates metaphorically the core of Psychogeographical 
theory, that is, a ‘topographical model’ that compares the 
human psyche with an imagined space, in order to make its 
complexity understandable. We intend to do the opposite, to 
create a sound-imagined space out of urban fragments, out 
of the brain activity of a person while performing a series of 
activities. It will be like thinking of a map from a given ter-
ritory, which helps us to understand its geography, which, 
both like a mind or a city, has conscious, subconscious and 
unconscious areas.

The resulting performance would be a metaphorical Derive 
through a collection of urban sounds gathered collectively, 
by means of a brain scan device that measures specific brain 
waves while creating the sound composition. 

Names, CoNtaCt aNd  affiliatioNs

Ivan Chaparro (primary contact)

Creative Director
Resoundcity Art Lab
www.resoundcity.com
Associate Professor
Jorge Tadeo Lozano University
Faculty of Arts and Design
Mobile: (+57) 319 2573243 
emails: info@resoundcity.com
              ivanf.chaparrom@utadeo.edu.co

Ricardo Dueñas

Chief Technology Officer
Resoundcity Art Lab
www.resoundcity.com
Mobile: (+57) 317 8436111
email: info@resoundcity.com,

iNteNded NumBer of atteNdees 
(maximum aNd miNimum)

Min 10, max 30

plaNNed duratioN of the Workshop

full-day (6 hours)

preferred Cities

Medellín or Bogotá

 

spaCe/room Needed to 
CoNduCt the Workshop

1. A room for a screening, following debate and sound-per-
formance: 

2. Necessary equipment 

a. Projector

b. Four studio sound-monitors (speakers) similar to these 
ones: http://amzn.to/1fQJBb6

c. Wires and connectors suitable to distribute them along 
the room, preferably in each corner (the idea would 
be to simulate the perception of spatial movement 
through a quadraphonic sound system)
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materials aNd speCial requiremeNts 
Needed for the Workshop

The assistants require the following equipment and tools:

1. A smartphone suitable for recording sound-clips in wav 
format

2. Headphones

3. Drawing materials: color-pencils, color-pens, markers

Ivan Chaparro

Designer and artist from Colombia, his artistic practice is located in the space between art, archi-
tecture, design and social research; considering technological media as wide, open-textured tools 
that help to reveal relations between material production and culture. Currently he is working as 
creative director of RESOUNDCITY and as associate professor at Jorge Tadeo Lozano University. 

Ricardo Dueñas

Electronic Engineer from Bogotá, Colombia. Develops software and hardware for interactive in-
stallations and technology-driven art projects. Is co-founder of RESOUNDCITY, an urban research 
artistic laboratory. His recent works are related to e-textiles, sound art and dance.
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aBstraCt

in this workshop a practical model (moment-message-design) is presented to give designers 
who focus on the interactions with products the opportunity to explore the impact of the mes-
sage on the 'conversation' (interaction) with the user. a focus on the combination of specific 
single moments, conversations and the (perceived) messages will enable designers to improve 
the overall user experience moment by moment. 

keyWords: Conversational Design, Emotion, interaction Design, Message, Moment

iNtroduCtioN

A couple of months ago, one of the authors went out to buy a 
gift for his wife. After browsing a couple of stores on the street, 
he ended up at a store where beauty and wellness products 
are sold. He found a nice set of perfumes and decided to pur-
chase them. The lady behind the counter asked if it was a gift, 
and they had a short chat about the products and whom they 
were meant for, all  while she was gift-wrapping them. After 
paying, she suddenly surprised him by getting from behind the 
counter, stepping up in front of him and presenting the gift 
in a nice looking bag in the way you would only present and 
hand-over something very valuable to someone. While doing 
so, she told him to enjoy giving this nice gift to his wife and 
looked him in the eye. These actions, combined with this per-
sonalized message, completely changed the overall purchase 
experience, from a cold transaction to a personal and even 
meaningful short interaction. 

In this example, a real life interaction between customer and 
service provider was used to illustrate the power of a) a mo-
ment (paying), b) a conversation (about the payment, the gift 
and the purpose/meaning), and c) a  personalized message 

(attention to the client and understanding of the underlying 
goals) to achieve a specific emotional impact. 

Even though the abovementioned example was about human-
to-human interaction, similarities can be found in human-
product interactions. For example, a focus on single moments 
in relation to product-use, referred to as 'micro-interactions' 
(Saffer, 2013). Examples of micro-interactions are: switching a 
product on or off, connecting one device to another, or chang-
ing a setting. In the abovementioned example, micro-interac-
tions could be the act of paying, handing over the gift or the 
question of who the gift is for. Additionally, the concept of con-
versation is not new in the discipline of Interaction Design (e.g. 
Nickerson, 1976). Conversational design, as it has been re-
ferred to (Leong, 2004), is focused on designing human-prod-
uct interactions that proceed as smoothly and efficiently as 
real-life conversations between people. Conversational design 
assumes that both the user and the product are cooperating 
in the conversation, also known as the cooperative principle 
of conversations. This assumption implies that both 'parties' 
can expect certain behavior from one another. For example, 
the product (and thus the designer) can expect the prospect 
user to have a certain level of knowledge before using it and 
engaging in the 'conversation'. A simple example is that a car 
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designer can assume the prospect driver has passed his or her 
driver´s exam and therefore expect specific skills and behavior.  
Although both a focus on the specific actions in a single mo-
ment of product use (micro-interactions) and a conversational 
approach can be of great help in designing successful interac-
tive products or services, they give little attention to the re-
sulting emotional impact of the interaction and thus to that 
(important) part of the overall user experience. In this paper, 
it is argued that the intended message and especially the per-
ceived message are key influences on the emotional impact 
of moments in human-product interactions, and should there-
fore be considered and explored by designers. 

A practical model is presented to give designers who focus on 
the interactions with products the opportunity to explore the 
impact of the message in the 'conversation' (interaction) with 
the user. A focus on the combination of specific moments, con-
versations and the (perceived) messages will enable designers 
to improve the overall user experience moment by moment. 

momeNt-message-desigN

To achieve the goal of gaining insight into the intended mes-
sage of the design and its impact, a model that prescribes a 
specific design method has been developed: the Moment-
Message-Design model. The model consists of three steps: 1) 
describing the moment, 2) conceiving a message and 3) creat-
ing design solutions.

The model intends to break conventional ways of following 
a (interaction) design process and create an opportunity to 
introduce new considerations, such as ‘what’s the message I 
want to communicate with my design?’. So, instead of regular 
product design thinking, “what more features can we add?”, 
the question becomes “how can we tell our story better?”. The 
model can help designers answering this question.

mobile phone and finds a different phone is delivered. Now, a 
designer wants to create a solution so that both parties have 
a desirable situation as quickly as possible. The designer is to 
describe in detail all the key players of this moment and what 
their role is. This gives an overview of opportunities to inter-
vene with a design, and makes way for the next step: Conceive 
a message.

Step 2: The Message
This is the most important step in the model. First, the design-
er consults his or her own feelings and emotions to formulate 
an intended message (e.g., by roleplaying).  This should be 
kept as abstract as possible, for example, think about how in-
strumental music can deliver a message without the lyrics, or 
like the non-communicated intentions you feel during a con-
versation. This step is more about the intentions and empa-
thizing with the situation than about the techniques to deliver 
the message. These techniques are left open as much as pos-
sible and are created in the next step: Create design solutions.

Step 3: Design Solutions
The message can be delivered in many different ways. This is 
the time where designers brainstorm about ways to translate 
it. For example, saying ‘we’re sorry we sent you the wrong 
product’ can be written in an e-mail, told via a phone call or 
communicated in a humorous video about people making mis-
takes. But many more original and impactful ways are prob-
ably still undiscovered. By knowing your situation (moment) 
and the message you want to communicate, you get a large 
number of new opportunities for design solutions. As a brand 
or company, this could give you the advantage you need over 
competitors or, better still, show what’s different and unique 
about you by more effectively communicating your vision.

Workshop goals

This half-day workshop will provide (interaction) designers 
the opportunity to experiment with an approach that enables 
them to explore the impact of their design (message) in spe-
cific moments. The Moment-Message-Design model provides 
them with a practical framework to improve the user experi-
ence of their designs, but at the same time does not presume 
to have all the answers. The workshop is meant for designers 
of all disciplines; however, it is expected that the approach will 
mostly resonate with interaction designers, or designers with 
a specific focus on the interaction between product and user. 

outliNe aNd aCtiVities

1. Introduction to conversational approaches, challenges 
and opportunities.

2. The Moment-Message-Design model: Bit-sized theory and 
a description of the model. Short exercises to understand 
the model and experience the approach.

Figure 1: The Moment-Message-Design-model.

Step 1: The moment
In this step the designer describes the moment he is design-
ing for as accurately as possible. For example, a customer of 
a telecommunications operator expects to receive a certain 
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3. Case introduction: What’s today’s challenge? Groups of 3, 
exercise to apply the model.

4. Presentations: Show each other your results and what 
you’ve learned.

5. Closing statements.
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BaCkgrouNd

The rationale behind recommender systems is that people 
make rational decisions based on the available information 
they have in a particular context. However, substantial experi-
mental data show that what people think, like, need or want 
is often influenced by the way their options are framed, devi-
ating their ‘rationality’. We aim to explore some principles of 
behavioral economics in the design of recommender systems 
through an empirical study based on a smart phone applica-
tion purposely customized for the 9th Design and Emotion con-
ference.

A rational decision is such that maximizes someone’s current 
situation yet avoiding loses. Many situations of everyday life 
show that people often make “irrational” decisions because 
they make choices that procure greater benefits to others than 
to themselves. Such ‘irrational’ behavior might be defined in 
terms of cognitive biases and judgmental heuristics (Tversky 
& Kahneman, 1974). 

From a comprehensive literature review of behavioral eco-
nomics Pfarr and Gregory (Pfarr & Gregory, 2010) character-
ized seven relevant behavioral tendencies in decision-making. 
These behavioral tendencies are clusters of literature that have 
circulated significantly in behavioral economics discussions, 
and that they argue are relevant to design research. We find 
Context-Dependent Preferences and Affective-Cognitive De-
cision Making tendencies particularly relevant for the design 
of computational recommender systems. Context-Dependent 

Preferences is the tendency in which people prefer interme-
diate options rather than those located at the extremes of a 
continuum (Simonson & Tversky, 1992). Context-Dependent 
Preferences are also related to the location of appealing or 
unappealing items in relation to each other. People perceive 
paired options with the same attractiveness as less appealing 
than the same options evaluated independently, but people 
perceive an attractive option as more appealing if it is paired 
with a non-attractive option (Hsee & LeClerc, 1998). Affective-
Cognitive Decision Making is the tendency of people in situa-
tions of scarce information to follow their affective reactions 
rather than their cognitive reactions (Shiv & Fedorikhin, 1999). 

The smart phone application to be ran in conference attend-
ees’ phones was developed in the Fall semester of 2013 us-
ing the database of presentations and the schedule of the 
7th Design and Emotion Conference, held in Chicago in 2010. 
For the workshop we will use the schedule and database of 
presentations of the 9th Design and Emotion Conference. The 
application, named Day Book, allows users to program their 
conference schedule and share it with other registered attend-
ees. The user has two ways of picking a presentation: by topic 
preference or by schedule availability. Moreover, the attendee 
can fine-tune the system’s recommendation by checking the 
name of the speaker  or the list of potential attendees to a 
given presentation. Such list of potential attendees is updated 
on the fly as people subscribe or unsubscribe to the presen-
tation. The interface design takes into consideration the two 
behavioral tendencies mentioned above to present the recom-
mended results.
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The general usability and task accomplishment of the applica-
tion has been tested with seven users yielding very satisfactory 
results. However, the subjects in the user tests were not very 
familiar with the dynamics of parallel tracks conferences. 

goal

We want to use D&E2014 as a living laboratory to explore three 
aspects of the application:

1. In what degree are academic attendees biased by popular-
ity when choosing a presentation from an offered schedule?

2. In what degree are the choices of academic attendees in-
fluenced by the displayed schedule?

3. Is the user interface clear enough to help attendees to pro-
gram their schedules?

The application will be a fully working prototype; therefore it 
would be a valuable tool for attendees to program their sched-
ule and for organizers to make a post-mortem evaluation of 
the conference. 

approaCh

This workshop does not need a specific location; it is open to 
everyone who wants to install the application in his/her mo-
bile phone, and could be held simultaneously in the three cit-
ies of the conference.

Potential attendees will be encouraged to download and in-
stall the app in their phones some days before or at their ar-
rival to the conference. This could be a way to entice people to 
register specially if they are in Bogotá. 

We would like to have a desk at the registration booth in Bo-
gotá to inform people about the app and present some visual-
ization of the conference’s dynamics at the closing ceremony.

Users will be asked to accept the terms and conditions of in-
stalling the application. There will be a crystal-clear notifica-
tion of the type and amount of data they will disclose to the 
workshop organizers and how we will guarantee the confiden-
tiality of the data collected. We foresee that we are collecting 
only attendees names, conference ID, presentations marked 
as “I will attend”, e-mail, website, affiliation.

The data collected will be used to study how some data struc-
tures such as lists and the organization of items in the list 
affect people’s decisions. It will also be used to study the evo-
lution of the presentation’s popularity.

The app is not intended to advertise any organization.

NumBer of atteNdees

As many as registered attendees who download the app.

plaNNed leNgth

The official days go from October 6-10, but since the app will 
be available one week before the conference begins, the total 
length would be ten days.

preferred City

There is no need to be at a specific location. We would like to 
have a representative at the registration desk in Bogotá. We 
will also have a booth in Cali.

Figure 1. Screenshots of the application displaying the list of presentations recommended by the system based on the attendee’s preferred topics and availability. 
It presents some examples of the lowest decision making level of navigation. Source: the authors.
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materials

Attendees smart phones, application, iOS, and Android com-
pilers. Universidad Icesi will provide the server and other tech-
nological facilities.
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