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TEACHER LEARNING BY DESIGN 



THIS PRESENTATION 

1: How do teachers grow professionally? 

 
2: What can teachers learn from 

participation in collaborative design? 

 
3: What infrastructure is needed to facilitate 

teacher learning by design? 



HOW DO TEACHERS GROW PROFESSIONALLY? 
PART 1 



CORE TASKS PERFORMED BY TEACHERS 

ENACTMENT 		 REFLECTION 		DESIGN	
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KEY EXPERTISE FOR TEACHING 

KNOWLEDGE 
Fundamental: learners, subject matter, pedagogy, integrated 
knowledge of these three 

Enabling: curriculum, assessment, and learning environments  

SKILLS 

Crafting activities and resources 

Facilitating development of norms and discourse 

Noticing salient features 

Reflecting on own practice  

ATTITUDES 

Beliefs about learners and pedagogies  

Perceptions of value of external goals 

Convictions regarding professional identity  
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EXPERTISE FOR AND THROUGH PERFORMANCE 
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STRUCTURE OF EXPERTISE 



STRUCTURE OF EXPERTISE 

Learning can be 
improved by: 
making 
structures explicit 
(e.g. worked 
examples) 

Learning can be 
improved by: 

Subjecting them to 
reflection and 
critique (e.g. 

outlining) 
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GROWTH THROUGH INTERACTION: EXAMPLES 

EXPERTISE => PERFORMANCE PERFORMANCE => EXPERTISE 

PE
RF

OR
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E 

DESIGN 
Use pedagogical content 
knowledge to differentiate 
learning activities  

Create new pedagogical routines 
through design 

ENACTMENT Use interaction skills to manage 
classroom disruptions  

Automate communication 
routines through practice 

REFLECTION Use formative assessment to 
identify areas for improvement  

Identify patterns in learner 
thinking through reflection 



PROFESSIONAL GROWTH IN CONTEXT 

MATERIAL HUMAN STRUCTURAL 



THE SITUATEDNESS OF PROFESSIONAL GROWTH 

exper<se	

performance	

professional	
growth	

knowledge,	skills,	aEtudes	

enactment	

reflec<on	design	



THE SITUATEDNESS OF PROFESSIONAL GROWTH 

exper<se	

performance	

context	

professional	
growth	

knowledge,	skills,	aEtudes	

enactment	

reflec<on	design	



THE SITUATEDNESS OF PROFESSIONAL GROWTH 

exper<se	

performance	

context	

professional	
growth	

knowledge,	skills,	aEtudes	

enactment	

reflec<on	design	



THE SITUATEDNESS OF PROFESSIONAL GROWTH 

exper<se	

performance	

context	

professional	
growth	

knowledge,	skills,	aEtudes	

enactment	

reflec<on	design	



SOUND FAMILIAR? 

§  Alignment with 
cognitive and situated 
perspectives 



INFRASTRUCTURE FOR PROFESSIONAL GROWTH 
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WHAT CAN TEACHERS LEARN  
FROM PARTICIPATION IN DESIGN TEAMS? 
PART 2 



ABOUT TEACHER DESIGN TEAMS (TDTS) 

TDTs: 
§  Develop resources and 

activities for (themselves 
and) other teachers to use 

§  Curate and customize 
existing designs;  

§  Create new designs 
§  Learn from the process 
§  Are mostly initiated by 

schools, reform initiatives, 
(research) projects 



TWO MAIN TYPES OF RESOURCES 
Typically both types are coordinated 
§  Pedagogical (for learners) 

–  On-computer activities 
–  Off-computer activities 

§  Performance (for teachers) 
–  Teacher guide 



MORE EXAMPLES 



WHAT DO TDTS DO? 

Adapted from the generic model for educational design research (McKenney & Reeves, 2012) 



IN RESEARCH PARTNERSHIPS, SOMETIMES: 

Generic model for educational design research (McKenney & Reeves, 2012) 



SO, GOOD TDTS DO MORE THAN DESIGN 
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TDT PARTICIPANT LEARNING 

Three areas of professional expertise  
That can be developed through (well-facilitated) TDTs  
and are needed to be able to develop learner expertise:  
§  PCK/A: Pedagogical Content Knowledge & Attitudes 
§  CL: Curricular Literacy 
§  DPS: Design Process Skills 

 
Let’s examine what research tells us about 
expertise <=> performance interactions  
that foster professional growth in these areas 



PEDAGOGICAL CONTENT (PCK/A) 

KNOWLEDGE 
Fundamental: learners, subject matter, pedagogy, integrated 
knowledge of these three 

Enabling: curriculum, assessment, and learning environments  

SKILLS 

Crafting activities and resources 

Facilitating development of norms and discourse 

Noticing salient features 

Reflecting on own practice  

ATTITUDES 

Beliefs about learners and pedagogies  

Perceptions of value of external goals 

Convictions regarding professional identity  



DEVELOPING PCK/A THROUGH TDTS (1/3) 

§  Dialogue focused on 
envisioning enactment 
prompts most sharing and 
use of PCK/A 

Boschman, F., McKenney, S., 
Pieters, J., & Voogt, J. (2016). 
Exploring the role of content 
knowledge in teacher design 
conversations. Journal of Computer 
Assisted Learning, 32(2), 157-169.  

“TPCK emerged as teachers discussed how children 
would make the written material on the computer 
or how children used the written material during play.” 



DEVELOPING PCK/A THROUGH TDTS (2/3) 

§  Episodes of 
pedagogical reasoning  

§  Present when 
envisioning enactment  

§  Three forms: 
–  Previews 
–  Reviews 
–  Revisions 

Horn, I. (2010). Teaching replays, 
teaching rehearsals, and re-visions 
of practice: Learning from 
colleagues in a mathematics 
teacher community. Teachers 
College Record, 112(1), 225-259.  



DEVELOPING PCK/A THROUGH TDTS (3/3) 

§  Critiquing and adapting 
curriculum materials 
develops PCK 

Beyer, C., & Davis, E. A. (2009). Supporting 
preservice elementary teachers’ critique and 
adaptation of science lesson plans using 
educative curriculum materials. Journal of 
Science Teacher Education, 20, 517-536.  



CURRICULAR LITERACY (CL) 

KNOWLEDGE 
Fundamental: learners, subject matter, pedagogy, integrated 
knowledge of these three 

Enabling: curriculum, assessment, and learning environments  

SKILLS 

Crafting activities and resources 

Facilitating development of norms and discourse 

Noticing salient features 

Reflecting on own practice  

ATTITUDES 

Beliefs about learners and pedagogies  

Perceptions of value of external goals 

Convictions regarding professional identity  



DEVELOPING CL THROUGH TDTS (1/3) 

§  Teachers develop 
curricular literacy as they 
learn to see books and 
other resources 
–  as potential, rather than  
–  become “tyrannized by the 

text” 
§  Key activity: curriculum 

interpretation 



DEVELOPING CL THROUGH TDTS (2/3) 

§  Curriculum interpretation:   
–  Drawing on knowledge of 

concepts, goals & 
assessment 

McFadden, J. & Roehrig, G. (2017). 
Exploring teacher design team 
endeavors while creating an 
elementary-focused STEM-
integrated curriculum. International 
Journal of STEM Education, 4(21). 

“If members of a TDT are willing to reveal their interpretations, 
perceptions, and beliefs about the conceptual ideas 
embedded within the curriculum being developed, both the 
teachers and curriculum being developed will benefit.” 



DEVELOPING CL THROUGH TDTS (3/3) 

§  Curriculum interpretation:   
–  Examining resources 

through multiple lenses 
–  Categories teachers used 

to classify criteria: content, 
teaching strategy, pupil 
task, level of difficulty, 
cognitive demands, 
format, language, class 
management 

Ben-Peretz, M., 
Katz, S., & 
Silberstein, M. 
(1982). Curriculum 
interpretation and its 
place in teacher 
education programs. 
Interchange, 13(4), 
47-55.  



DESIGN PROCESS SKILLS (DPS) 

KNOWLEDGE 
Fundamental: learners, subject matter, pedagogy, integrated 
knowledge of these three 

Enabling: curriculum, assessment, and learning environments  

SKILLS 

Crafting activities and resources 

Facilitating development of norms and discourse 

Noticing salient features 

Reflecting on own practice  

ATTITUDES 

Beliefs about learners and pedagogies  

Perceptions of value of external goals 

Convictions regarding professional identity  



DEVELOPING DPS THROUGH TDTS (1/3) 

§  Practicing design process 
skills can influence self-
efficacy and attitudes  
-  e.g. convictions about 

professional identity 

Cviko, A., McKenney, S., & Voogt, J. 
(2014). Teacher roles in designing 
technology-rich learning activities for 
early literacy: A cross-case analysis. 
Computers & Education, 72, 68-79.  

“The [designer] role makes a teacher reflect about own 
actions and think about classroom organization, yet it is 
not a regular practice.” 



DEVELOPING DPS THROUGH TDTS (2/3) 

§  In TDTs, teachers learn 
DPS through 
-  Exposure to guiding models  
-  First-hand experience using 

such models to address 
authentic design challenges 

-  Collaborative reflection on 
design experiences and their 
outcomes 

-  Interaction with stakeholders 

McKenney, S., Kali, Y., Mauriskite, 
L. & Voogt, J. (2015). Teacher 
design knowledge for technology 
enhanced learning: An ecological 
framework for investigating assets 
and needs. Instructional Science, 
43(2), 181-202. 
 
Voogt, J. M., Pieters, J. M., & 
Handelzalts, A. (2016). Teacher 
collaboration in curriculum design 
teams: effects, mechanisms, and 
conditions. Educational Research 
and Evaluation, 22(3-4), 121-140. 



DEVELOPING DPS THROUGH TDTS (3/3) 

§  Design processes 
also help develop 
teacher learning 
when they require:  
-  Eliciting and studying 

student ideas 
-  Setting interim 

benchmarks  
-  Embedding assessments 

that are aligned with 
learning goals 

Minstrell, J. (2001). The role 
of the teacher in making 
sense of classroom 
experiences and effecting 
better learning. In S. M. 
Carver & D. Klahr (Eds.), 
Cognition and instruction: 
Twenty-five years of 
progress (pp. 121-149). 
Mahwah, New Jersey: 
Lawrence Earlbaum 
Associates. 



TDT PROCESSES AFFORD OPPORTUNITIES 
TO DEVELOP MULTIPLE AREAS OF EXPERTISE 

Generic model for educational design research (McKenney & Reeves, 2012) 

in TDTs, sometimes also: 



POTENTIAL TEACHER LEARNING BY DESIGN: 
PCK/A, CL, DPS 

KNOWLEDGE 
Fundamental: learners, subject matter, pedagogy, integrated 
knowledge of these three 

Enabling: curriculum, assessment, and learning environments  

SKILLS 

Crafting activities and resources 

Facilitating development of norms and discourse 

Noticing salient features 

Reflecting on own practice  

ATTITUDES 

Beliefs about learners and pedagogies  

Perceptions of value of external goals 

Convictions regarding professional identity  



BUT SUCCESS IS NOT GUARANTEED 

IT TAKES WORK 
and 

INFRASTRUCTURE 



WHAT INFRASTRUCTURE IS NEEDED TO  
FACILITATE TEACHER LEARNING BY DESIGN? 
PART 3 



INFRASTRUCTURE FOR PCK/A, CL, DPS GROWTH 

exper<se	

performance	

context	

professional	
growth	
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reflec<on	design	



PCK/A-HUMAN 
EXPERTS: SHARE OWN, HELP OTHERS ARTICULATE THEIRS  

Albashiry, N. M., Voogt, J. M., & 
Pieters, J. M. (2016). Curriculum 
leadership in action: A tale of four 
community college heads of 
department leading a curriculum 
development project. Community 
College Journal of Research and 
Practice, 40(5), 401-413. .  
 
Huizinga, T., Handelzalts, A., Nieveen, 
N., & Voogt, J. M. (2014). Teacher 
involvement in curriculum design: 
Need for support to enhance 
teachers’ design expertise. Journal of 
Curriculum Studies, 46(1), 33-57.  



PCK/A-MATERIAL 
MATERIALS: CAN HELP DEVELOP/ELICIT VISION FOR ENACTMENT 

Beyer, C., & Davis, E. A. (2009). Supporting preservice elementary teachers’ critique and adaptation of 
science lesson plans using educative curriculum materials. Journal of Science Teacher Education, 20, 
517-536.  
Yoo, D., Huldtgren, A., Woelfer, J. P., Hendry, D. G., & Friedman, B. (2013, April). A value sensitive action-
reflection model: evolving a co-design space with stakeholder and designer prompts. In Proceedings of the 
SIGCHI conference on human factors in computing systems (pp. 419-428). ACM. 



PCK/A-STRUCTURAL 
STRUCTURAL: FOCUS ON LEARNERS AND THEIR NEEDS  
Timperley, H., Wilson, A., 
Barrar, H., & Fung, I. 
(2008). Teacher 
professional learning and 
development. Belley, 
France: International 
Academy of Education 
 
Burkhardt, H. (2009) On 
Strategic Design. 
Educational Designer, 1(3). 
Retrieved from: 
http://
www.educationaldesigner.o
rg/ed/volume1/issue3/
article9/  
 



SUPPORTING PCK/A GROWTH IN TDTS 

§  Expertise-performance interactions  
– Knowledge & beliefs about learners, subject 

matter, pedagogy, learning environments 
– Previews, reviews, revisions 

§  Infrastructure 
– Human: Experts share, help articulate others’ 
– Material: Develop/articulate vision for enactment 
– Structural: Focus on learners & their needs 



CL-HUMAN 
INTERROGATE MATERIALS TOGETHER, IDENTIFY POTENTIAL 

Ben-Peretz, M., Katz, S., & 
Silberstein, M. (1982). Curriculum 
interpretation and its place in 
teacher education programs. 
Interchange, 13(4), 47-55.  
 
Zangori, L., Forbes, C. T., & 
Biggers, M. (2013). Fostering 
student sense making in 
elementary science learning 
environments: Elementary 
teachers' use of science 
curriculum materials to promote 
explanation construction. Journal 
of Research in Science Teaching, 
50(8), 989-1017. 



CL-MATERIAL 
EASE OF IDENTIFYING POTENTIAL, SOURCE OF INSPIRATION 

Focusing on Educative 
Curriculum. Journal of 
Science Teacher Education 
28(1). Special issue 
 
Marco-Bujosa, L. M., McNeill, 
K. L., González-Howard, M., & 
Loper, S. (2017). An 
exploration of teacher learning 
from an educative reform-
oriented science curriculum: 
Case studies of teacher 
curriculum use. Journal of 
Research in Science 
Teaching, 54, 141-168.  



CL-STRUCTURAL 
CLARIFY TEACHER AUTONOMY IN CURRICULUM 

s	

Onderwijsraad. (2016). Een ander perspectief op professioneel ruimte in het onderwijs. 
Den Haag: Onderwijsraad. 
 
Nieveen, N., & Kuiper, W. (2012). Balancing curriculum freedom and regulation in the 
Netherlands. European Educational Research Journal, 11(3), 357-368. 



SUPPORTING CL GROWTH IN TDTS 

§  Expertise-performance interactions  
–  curriculum, assessment, perceived value of 

external goals 
– Analysis, construction 

§  Infrastructure 
– Human: Interrogate materials together, identify 

potential 
– Material: Ease of identifying potential, source of 

inspiration 
– Structural: Clarify teacher autonomy in curriculum 



DPS-HUMAN 
GUIDE A/D/E, ADDRESS PRACTICAL CONCERNS  

Binkhorst, F., Poortman, C., & van Joolingen, W. (under review). A qualitative analysis of teacher 
design teams: In-depth insights into their process and links with their outcomes.  
 

Bakah, M., Voogt, J., & Pieters, J. (2012). Advancing perspectives of sustainability and large-
scale implementation of design teams in Ghana’s polytechnics: Issues and opportunities. 
International Journal of Educational Development, 32, 787-796.  
 



DPS-MATERIAL 
PROMPTS AND GUIDES FOR WHOLE & PART PROCESSES 

Binkhorst, F. (2017). Praktisch handboek voor docent-ontwikkelteams. 
Deventer: TechYourFuture. 
 
http://learndbir.org/tools  

Symposium	and	handbook	launch	
	

20	October	
University	of	Twente	

	
f.binkhorst@utwente.nl		

for	program	and	registra<on	
	



DPS-STRUCTURAL 
ENSURE TIME, REGULARITY, UNITY, DOSAGE 

Coburn, C., & Russell, J. (2008b). 
Getting the most out of professional 
learning communities and coaching: 
Promoting interactions that support 
instructional improvement. Learning 
Policy Brief, 1(3), 1-5. 
 
Dolle, J. R., Gomez, L. M., Russell, 
J. L., & Bryk, A. S. (2013). More 
than a network: Building 
professional communities for 
educational improvement National 
Society for the Study of Education 
Yearbook (Vol. 112, pp. 443-463). 



SUPPORTING DPS GROWTH IN TDTS 

§  Expertise-performance interactions  
– Crafting activities and resources convictions 

regarding professional identity 
– Analysis, design, evaluation (A/D/E) 

§  Infrastructure 
– Human: Guide A/D/E, address practical concerns 
– Material: Prompts and guides for whole & part 

processes 
– Structural: Ensure time, regularity, unity, dosage 



IN SUMMARY 
HUMAN MATERIAL STRUCTURAL 

Coaches, leaders, collegues 
Characteristics of pedagogical and 
performance resources 
Resources for TDTs 

School, organisational and  national 
policies, norms and agreements 

PCK/A 
Experts: share their own 
PCK/A; help others 
articulate/develop theirs 

Tools can help develop/
elicit vision for enactment 

Focus on learners and their 
needs 

Curricular 
literacy 

Interrogate materials 
together, identify potential 

Ease of identifying 
potential, source of 
inspiration 

Clarify/exemplify teacher 
autonomy in curriculum 

Design 
processes 

Guide A/D/E, address 
practical concerns 

Prompts and guides for 
overarching & phases 
within design processes 

Ensure time, regularity, 
unity, limit simultaneous 
change efforts 



RECOMMENDATIONS FOR PRACTICE 

TDT-aspiring organizations: Stress the focus on 
learners and their needs, clarify curricular 
autonomy, establish facilitating conditions 

TDT coaches: Balance leadership and ownership, 
envision enactment, interrogate existing resources,  
monitor and support micro & macro design cycles 

TDT members: Identify and articulate assets and 
needs, expect to work hard, learn from peers and 
experts about PCK/A, CL, DPS 



RECOMMENDATIONS FOR RESEARCH  
ANSWERS STILL NEEDED ON TDT INFRASTRUCTURE 

HUMAN MATERIAL STRUCTURAL 

Coaches, leaders, colleagues 
Characteristics of pedagogical and 
performance resources 
Resources for TDTs 

School, organizational and  national 
policies, norms and agreements 

PCK/A 

What levels of pedagogical 
content expertise are 
required and can schools 
develop this themselves? 

How can teaching 
resources help teachers 
critique their vision for 
enactment? 

How to facilitate routine 
access to pedagogical 
content expertise? 

Curricular 
literacy 

Individual and group 
interactions to study and 
critique materials? 

Heuristics for tools to help 
teachers identify curriculum  
potential? 

Policies that stimulate 
teachers to assert their 
curricular autonomy? 

Design 
processes 

How can teachers be 
enabled to structure their 
own processes in robust 
and effective ways? 

What kinds of materials can 
guide within-phase and 
across-phase design 
processes well? 

How can policies mediate 
learning by design? 
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TEACHING IS IMPOSSIBLE 

“Teaching is impossible. If we simply 
add together all that is expected of a 
typical teacher and take note of the 
circumstances under which those 
activities are to be carried out, the 
sum makes greater demand than 
any individual can possibly fulfill.”  
 

- Lee Shulman  



SUPPORTING THE IMPOSSIBLE 

1: How do teachers grow professionally? 

 
2: What can teachers learn from 

participation in design teams? 

 
3: What infrastructure is needed to facilitate 

teacher learning by design? 



DISCUSSION? 
SUSAN.MCKENNEY@UTWENTE.NL 
WWW.EDUCATIONALDESIGNRESEARCH.ORG 



OFTEN, BUT NOT EXCLUSIVELY INFORMED BY 
DESIGN-BASED RESEARCH  

McKenney, S. (2016).  
Researcher-practitioner 
collaboration in educational 
design research: Processes, 
roles, values & expectations.  
In M. Evans, M. Packer & K. Sawyer 
(Eds.) Reflections on the Learning 
Sciences (pp. 155-188). New York: 
Cambridge University Press. 


