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Editorial   

The 13th ALT-C main conference theme looks to the future with its title “The Next Generation”. It 

is timely to perhaps embark on some crystal ball gazing with respect to the most recent 

developments in e-learning and to review the technological pushes and pedagogical pulls that 

shape the learning technology landscape. Many of the authors draw upon their current practice 

and research findings to highlight some important issues that undoubtedly will influence future 

research and in turn affect learning for “The Next Generation”. 

The research papers are discussed with respect to the four conference sub-themes. They fall 

into four parts: 

 Part 1: Next Generation Learning 

 Part 2: Next Generation Learners 

 Part 3: Next Generation Technology 

 Part 4: Next Generation Providers 

Part 1: Next Generation Learning 

The papers in Part 1 explore the current learning frameworks and spaces available to the 

“Lifelong Learner”. Alison Iredale in her paper, Successful learning or failing premise? A situated 

evaluation of a virtual learning environment, opens the debate by questioning whether the policy 

makers are correct in assuming that e-learning can affect retention, achievement and motivation 

of learners in traditional face-to-face centres of learning. In her conclusion she questions the 

future role of VLEs. The findings presented by Elisabeth Yaneske and Andrew Bingham in their 

paper Mismatched expectations of staff and students towards Blackboard also highlight some of 

the present difficulties experienced with VLE usage. Their survey of both staff and students who 

were working on a second-year multimedia course found that one third of staff believed that 

Blackboard could not be used to enhance student learning. This was primarily owing to the staff’s 

inability to customize Blackboard to individual learner’s needs.  

Providing appropriate learner-centred support is a recurring notion in many of the papers and the 

following three investigate a number of pedagogical strategies and tools that can enhance 

learning. Shalni Gulati begins this discussion with her paper Knowledge construction in online 

learning, and concludes that participation in online discussion is more complex than it might 

appear to be. Gulati shows that a combination of individual differences, social identities, access 

issues, emotions, conflict and power discourses all play a role in shaping participation. The 

impact of collaborative learning is explored in Albert Angehrn’s paper L2C: Designing simulation-

based learning experiences for collaboration competencies development. He continues the 

theme of complexity, arguing that students need to learn to collaborate effectively, if issues of 

diversity, motivational, psychological and cultural barriers are to be traversed. He offers advice 

from the findings of the L2C project, including key design principles of simulation-based 

immersive learning environments as a useful set of development tools. The lessons learned from 

the use of microknowledge environments are discussed by Martin Lindner with his paper Use 

these tools, your mind will follow. Learning in immersive micromedia and microknowledge 

environments. Lindner argues that new roles and practices of learning result in new communities 

and personae, and that institutions are struggling to keep pace with change. He proposes that a 

new model of learning is required, based upon a shift from ‘macrocontent’ to ‘microcontent’—

dynamic content which is volatile and ever shifting, and presented in small and manageable 

bits—a sort of conceptual downsizing of e-learning.   

The debate then moves forward with Rita Kop’s paper, entitled Blogs, wikis and VOIP in the 

virtual learning space: the changing landscape of communication in online learning, which 

focuses upon the use of more recent online tools and how these can support learning. She 

emphasises the fact that wikis and blogs offer tools that sit well within a communities of practice 
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paradigm for learning and that these user controlled communication tools attract a large usage 

outside educational settings and questions what this will mean for students learning in the future. 

The penultimate paper explores a number of issues related to technological change 

management. Petra Fisser’s paper, entitled Using ICT in education: From pilot to 

implementation, who is involved?, demonstrates the need to develop strategies that advance 

e-learning beyond the implementation phase and enable integration of new e-pedagogies into 

teachers’ repertoires. Fisser shows that the influences of a wide range of actors need to be 

considered if institution wide implementation is to be successful. 

The final paper in this section follows on from the Fisser paper, through an examination of the 

success factors that facilitate an organization-wide adoption of e-learning. A paper by Maggie 
McPherson and Jose Miguel Nunes with the evocative title Topped by cross-winds, tugged at by 

sinuous undercurrents: e-learning organizational critical success factors as identified by HE 

practitioners, identifies several critical success factors which promote integrative change. 

McPherson provides readers with guidelines on how decision making and strategic thinking about 

e-learning implementation can be successfully achieved.   

Part 2: Next Generation Learners 

Part 2 opens with a paper by Diana Andone and Jon Dron: Are our students digital students?, in 

which the authors wrestle with the notion that younger learners—‘digital students’—think differently 

about technology. Through online surveys in several countries, the authors identified user 

characteristics and expectations and measured the ‘digital literacy’ of student respondents. They 

reveal that even where technology is less prevalent such as in Romania and Hungary, ‘digital 

students’ respond positively to the use of learning technology, demand greater levels of immediacy, 

and that learner characteristics tend to blend in a similar manner to their western counterparts.   

The next three papers address Andone & Dron’s question about whether our students are indeed 

digital. The first one from this group, which is led by Jo Coldwell, reports the findings from a survey of 

students studying at Deakin University, in their paper Student perspectives of online learning. They 

conclude that despite technical hitches, students embrace the flexibility that online learning can 

provide. Judy Hardy et al’s paper supports this notion. However in their paper, entitled The modus 

operandi of the next generation e-learner: an analysis of tracking usage across the disciplines, these 

authors demonstrate how the process of gathering detailed information about student interaction with 

online resources can be used to inform future course design and development. On the other hand 

Connolly and colleagues with their paper, Can computer games help next generation learners? A 

survey of students’ reasons for playing computer games, do not dispute the advantages of online 

learning but wish to understand how students’ attraction to computer games can be leveraged in 

developing educational gaming environments. 

Finally, Marie-Therese Barbaux with her paper From lifelong to m-learning contends that a significant 

pedagogical shift is essential if teachers are to understand students’ use of new technologies. 

Echoing the earlier paper by Andone and Dron, her paper is premised on the argument that the new 

generation of learners, i.e. the ‘digital natives’, have developed cognitive and social skills which 

facilitate the use of mobile technologies. These, however, are disconnected from the skills of the 

current generation of teachers (the so-called ‘digital immigrants’). Barbaux provides teachers with a 

range of strategies which will support them in coming to terms with new pedagogies that are 

becoming ever more expedient in the digital mobile age.  

Part 3: Next Generation Technology 

As the last paper in the previous section suggests, the next generation of learning technologies will 

certainly include mobile devices. Addressing the above trend, the opening paper in this section is 

entitled The evaluation of next generation learning technologies: the case of mobile learning. The 
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paper, written by John Traxler and Agnes Kukulska-Hulme, makes explicit the need for thorough 

evaluation and testing of next generation technologies. In a meta-evaluation, drawing on published 

case studies of mobile learning, the authors reflect critically upon the quality of mobile learning 

pilots and trials. They conclude that to date, few studies have been grounded in sound theory. 

They call for a more rigorous and scientific approach to be taken in the selection of research 

methods that are sympathetic to the ethos and emerging pedagogies of mobile learning.  

The following two papers address the role that learning objects can play in the deployment of next 

generation learning technologies. John Clayton’s paper describes how the Open Source Learning 

Object Repository (OSLOR) project explained the process of describing, defining and sharing 

learning objects. They acknowledge that this is only one approach to the problem and their work 

contributes to an ongoing debate in this domain. Joanne Mowat’s scrutiny of learning objects in her 

paper Leveraging synergies between knowledge management and learning objects offers an 

overview of knowledge management, and its features which overlap with the next generation of 

learning objects. She argues that a synergy exists between the two which can be leveraged to 

improve effectiveness, reduce costs and ensure consistency in the delivery of e-learning. 

Andrew Booth and Brian Clark draw the reader’s attention to a service-oriented learning architecture 

known as The WAFFLE Bus. The principal content delivery mechanism here is a network of 

federated portals and all services have access through the Enterprise Service Bus (ESB). They 

believe that using this sort of architecture will avoid “an unmanageable spaghetti architecture” and 

therefore allow educational establishments to gain the maximum benefit from their Web services.  

To conclude this section, Mark Johnson offers the reader a reference model for next generation 

technology in his paper Mapping the future: the personal learning environment reference model 

and emerging technology. The author espouses the use of the Personal Learning Environment 

(PLE) as an extension to the e-portfolio approach, and illustrates how individual learner profiles can 

be generated with this environment. Johnson concludes his paper by arguing that PLEs offer a 

clear route forward for learners to become creators of their own learning tools, which in turn gives 

greater freedom for students to experiment and explore within digital learning environments.  

Part 4: Next Generation Providers 

Andrew Whitworth and Angela Benson draw our attention to the negotiations that occur between 

the different stakeholders in providing the next generation of learning technologies with their 

paper Mapping e-learning: visualising the negotiated social shaping of educational technology. 

Their visualisation techniques offer a set of cognitive tools which planners and developers, 

together with academics, can use to develop e-learning solutions. Another way to assess 

resources as institutions move to “next generation provision” is provided by Stephen Marshall 

and Geoff Mitchell in their paper Accessing sector e-learning capability with an e-learning 

maturity model. They not only describe the key elements of the e-learning maturity model (eMM) 

but also illustrate how it has been used in a successful pilot study in New Zealand. One 

advantage of this methodology is that it can highlight linkages between the learning objectives in 

a course with the technologies and pedagogical strategies used to implement these objectives.  

We trust that once again the research papers strand will promote a well informed debate at 

ALT-C this year.  

Dr Denise Whitelock 

Institute of Educational Technology, The Open University 

Steve Wheeler 

Faculty of Education, University of Plymouth 

Co-Editors of ALT-C 2006 Research Papers Strand 
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Successful learning or failing premise? 
A situated evaluation of a virtual 
learning environment 

 Author Alison Iredale 
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Abstract 

There is a growing premise among educational policy makers and funding bodies that the 

inclusion of e-learning strategies into a traditionally delivered course in a mainstream educational 

setting provides a solution to some of the barriers to learning which can affect retention and 

achievement at an individual, institutional and national level. On the back of this premise 

considerable funding has gone into promoting the embedding of VLEs into accredited courses. 

(University of Huddersfield 2005) 

This research paper evaluates Virtual Learning Environments as a tool to enable improvements 

in retention and achievement and enhancement of learning skills. Findings from this situated 

evaluation raise key concerns and issues about the soundness of the nature of engagement and 

participation of learners using VLEs, particularly in terms of alignment of learning objectives with 

assessment, technical reliability and robustness, ease of navigation, and learner motivation, and 

the value of situatedness within a VLE as a “learning how to learn” environment. 

The findings from the research, whilst supporting the premise overall, highlight some important 

issues and opportunities for future research for teachers, designers of computer aided learning 

systems, and institutions, not least in questioning of the very future of the VLE in an 

educational setting. 

Introduction 

This paper derives from a “learning package” entitled “Successful Learning”. Originally 

designed as paper based learning material, but also re-designed as a program capable of being 

delivered online, via the internet, or as a stand alone package on a CD, Successful Learning 

allows learners to explore learning as a personal skill, and is intended to supplement a tutorial 

programme of support and guidance specifically at the beginning of a course. Successful 

Learning provides an opportunity for the learner to bridge the gap between existing skills and 

those required in order to respond confidently to the standard of study expected at HE level. The 

skills involved in “learning how to learn” were recognized by Rogers as of greater importance 

than the simple mastery of subject content.  

To absorb facts is only of slight value in the present and usually of less value in 

the future. Learning how to learn is the element that is always of value, now and in 

the future. (Rogers 1983 p 18) 
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Discussion of the literature explores the following areas: 

 Research relating to initial trainee teachers on University of Huddersfield CPCET courses, 

linking the e-learning interventions with improvements in retention and achievement. It is 

recognized that this research is limited, and often local in nature. 

 exploration of the use of e-learning as a vehicle for supporting learners with learning skills 

 a broad view of social learning theory in an attempt to weave the learning skills development 

strategies contained within Successful Learning into the affordance of structured, 

meaningful learning envisaged by Laurillard et al (1999) that e-learning facilitates.  

E-learning  

The DfES defines e-learning as 

E-learning exploits interactive technologies and communication systems to 

improve the learning experience. It has the potential to transform the way we 

teach and learn across the board. It can raise standards, and widen participation 

in lifelong learning. It cannot replace teachers and lecturers, but alongside existing 

methods it can enhance the quality and reach of their teaching. (DfES 2003) 

In this definition there appears to be an underlying sense of nervousness from the DfES about 

the concept, seeking to reassure teachers about their continued existence, despite the advent of 

this technology.  

Virtual learning environments 

JISC (Joint Information Systems Committee) defines VLEs thus: 

While recognising that the world at large will continue to use terminology in 

different and often ambiguous ways, the Steering Group recommends that the 

term Virtual Learning Environment (VLE) be used in our own discussions and 

specifications to refer to the components in which learners and tutors participate in 

'on-line' interactions of various kinds, including on-line learning. (JISC 2000) 

It is interesting to note the prevailing view that VLEs are about more than content (Ferl Becta 

2002). This misses the point that without content there can be little in the way of motivation to 

engage from the learner, and support and encouragement by the tutor. I like to think of the 

content as the end of party 'goody bag', whereas the real party is going on inside with the 

opportunities for communication, collaboration, and group to group networking. More worryingly 

for institutions and teachers, and despite the considerable investment by Further Education (FE) 

and Higher Education (HE) institutions in VLEs, academics and key thinkers in the field of 

e-learning are already questioning their value, particularly as they are currently used, looking 

towards a future where the VLE  

will act like a personal organiser that helps users co-ordinate tools and services 

from learning providers. It will also have a very strong social networking capability, 

so that users can discover other people with shared interests and goals, and forge 

instant connections. If a user wants to host a sim or a role-play, then they will be 

able to use their VLE to discover people to take on the other roles based on their 

published interests and availability. 

(Wilson 2005) 

Lewis (2005) even questions the pedagogical basis of VLEs, particularly in the sense of their 

widest use, that of distributing content: 

The reality is that solutions like proprietary VLEs have merely provided a more 

efficient way for pushing content online and yet again supporting and indeed 

magnifying the knowledge transfer model (Lewis 2005) 
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Section 1: Literature review 

Established literature and research exists in the broad areas of my aims for my research, those 

of learning skills, situated learning and learner motivation, but what is difficult to find are any firm 

findings or causal links that verify the use of innovative teaching methods within a strategy that 

seeks to achieve improvements in retention and achievement among learners in the further and 

higher education sector. Defined as “supply-ide” concepts, analysis of retention and achievement 

is concerned with the effectiveness and efficiency of an educational institution to retain its 

learners, and maximising achievements against a set of values (benchmarks) and compared to 

other institutions, either similar or very different in nature, and against economic indicators set 

more broadly. (Yorke and Longden 2004: p5). While the Higher Education sector in the UK 

actually compares favourably with other OECD countries in this area (OECD 2002 in Noel 2004) 

it is vital not to undervalue the importance of success for learners in further and higher education 

in terms of the socio-economic benefits for the country. The simple act of measuring and 

benchmarking can have significant implications for future and potential student success, 

however, particularly within the political imperative at FE and HE level of widening participation. 

Concentration on achieving an arbitrary benchmark is likely to influence enrolment decisions, 

and Yorke and Longden (2004 p5) highlight the risks of taking the safer option at the point of 

entry to a course, rather than concentrating efforts on improving the overall course experience. 

Despite this retention and achievement data has been studied for some time now as a result of 

changes to funding criteria and the growth of adult learners in the further education particularly. 

McGivney (1996) writes about an economic imperative to retain learners, not just at government 

and institution level, but also for the learner him/herself. Costs are incurred by all parties to the 

learning contract when a learner withdraws from a course, and the concept of the learner as a 

'rational economic person' (Rickwood 1993: 1–2) has resulted in wholesale decisions which can 

affect the very survival of some vocational disciplines within institutions. At an individual learner 

level the decision to withdraw from a course can often be a positive one, which involves a 

complex interplay between the costs and benefits of staying or leaving the course (National Audit 

Office 2001). However positive the decision is for the learner and his individual tutor though, the 

impact on the institution is generally negative. Following on from investigation of literature and 

research surrounding retention and achievement of learners generally, there is also a small but 

growing body of research which attempts to tie in e-learning interventions to improvements in 

retention and achievement. Current report findings written for the Consortium for Post 

Compulsory Education and Training (CPCET) reveals links between centres that actively use the 

VLE (Blackboard™), and improvements in their retention and achievement rates for the 

PGCE/Cert.Ed. courses. Ahmed (2004) suggests that a correlation can be made between “low 

frequency” users of Blackboard™ and their likely withdrawal from the course, creating an “at 

risk” category which can be identified and therefore targeted for greater academic and pastoral 

interventions. Whereas it is accepted that there are many other risk indicators, Ahmed (2004) 

highlights the immediacy of the information available, in comparison to other information, such as 

attendance and assignment deadline problems, which may not come to light for some time. He 

concludes that: 

These results lend weight to the notion that the adoption of the VLE has a positive 

impact on retention figures. Clearly retention is a very complex issue and many 

other factors will come into play. None-the-less, the data is consistent with the 

possibility that higher levels of use of the VLE can contribute to good retention 

rates. (Ahmed 2004) 

He does offer a cautionary note however, in that he accepts that the data falls short of providing 

a clear causal link. Various strategies have been identified to improve retention (McGivney 

1996), one of which is academic support. A key factor affecting adult learners, whether they 

come straight from school, or more usually after a break from education is the barrier they face in 

‘learning how to learn’. The skills of managing time, work, outside commitments and information 
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processing are not acquired naturally by learners, despite many subject teachers assuming that 

this is the case (Munn, Macdonald and Lowden 1992). 

This leads to an examination of the question of whether current literature supports the use of 

e-learning as a vehicle for supporting learners with these learning skills. Stephenson (2001) 

writes about the trend to online everything, with the drivers being the Government, teachers, and 

learners for their different reasons. The question for educators is whether the primary focus for 

the drivers is pedagogical added value above speed and immediacy, economies of scale and 

widening participation. Academics from across the world have yet to agree that online learning is 

anything more than a support function, where the true learning happens elsewhere, and by 

experience (Alexander and Boud 2001).  

Several mediation methods are discussed by Alexander and Boud (2001) under the umbrella of 

computer conferencing, and their ideas on debates, role plays and simulations with reference to 

experiential learning add weight to a ‘health warning’ regarding learner centred environments, 

that of the risk of an unravelling of the control over the pedagogy (Harasim 1995). Learners need 

support encouragement and feedback and Laurillard (1996) cautions us against taking one 

benefit of interactive media too far, that of freedom from imposed structure, in that “Learners 

need to discern structure if there is a message to be understood” (Laurillard 1996). 

The uploading of content, in effect simply providing another space for the content to be delivered 

is not sufficient for ‘affordances’ for learning, the changing of behaviour by engaging learners 

actively in the curriculum (Laurillard et al 1999). If a book affords reading and a lecture affords 

listening, what behaviour does content within a VLE afford? Laurillard states that:  

It is the responsibility of teacher and designer to create the environment that 

makes it possible for them to maintain a focus on the development of the 

argument: clarify the overall goal, keep reminding them of the goal, help them 

define their own sub-goals, motivate their own articulation of what they know, 

motivate them to refine it, and enable them to assess for themselves the extent to 

which they are achieving the goal. With such design features, the non-linear 

medium is able to afford something more than mere browsing: it will afford 

structured, meaningful learning. (Laurillard et al 1999) 

Other contributors to Stephenson (2001) discuss the applications of constructivist theory, and in 

particular situated learning. Relationships with others who are engaged in similar learning 

experiences are a function of successful learning, and this is described in Wenger (1998) as a 

community of practice. 

Situated learning sees the transfer of learning to be problematic, especially when it involves 

significant lengths of time and space between the learning and the performance. Lave and 

Wenger developed the concept of legitimate peripheral participation to help to solve this 

particular problem, in that learning is more likely to result in performance, or competence, when 

the learner is actively participating in the legitimate activity, however sidelined they are at first. 

The learner is legitimate when he/she has an authentic link to the activity, a permission to be 

there in effect. Peripherality is a sense of full participation, but with a sense of lessened risk, 

more support, closer supervision, or less pressure to perform against a standard. Wenger’s 

description of a community of practice, provides a seductive concept for the purposes of this 

research that allows a myriad of interpretations, but as Wenger puts it  

We all belong to communities of practice. At home, at work, at school, in our 

hobbies—we belong to several communities at any given time. And the 

communities of practice to which we belong change over the course of our lives. 

In fact, communities of practice are everywhere. (Wenger 1998: p.6) 

Successful Learning is concerned with improving generic learning skills and their importance in 

creating an environment where achievement is possible. Previous research explored the 
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development of critical thinking skills through a Web based learning environment (Oliver 2001), 

and the results appear to suggest several weaknesses in the use of an online setting as a 

medium for producing the required outcomes. It would appear that one of the stumbling blocks 

hinges around learner motivation in that there is usually no direct link between successful 

completion of the package and the formally assessed components of their main programme of 

study; their main function being to support the learner academically. It appears, however, from 

Oliver’s case study that providing extrinsic motivators can actually be counter productive in terms 

of the depth of learning achieved. Learners view the course as a hurdle to get over, rather than a 

target to reach. Gagne and Medsker (1996) describe motivation as “cognitive persistence, the 

drive, tendency or desire to undertake or complete a task, expend effort, and do a quality task”. 

Beyond extrinsic and intrinsic motivators there is also the process and level of engagement and 

participation of learners in any task, which, depending on the degree, can move a learner beyond 

extrinsic factors. If learners are motivated purely by extrinsic factors, then the efforts necessary 

to participate in an online discussion, respond to questions about their learning preferences, and 

to complete an online programme based on reflective deliberation may be weighed against the 

lack of immediate reward (credits) and seen to be not worth the journey. We will see how well 

Successful Learning within the VLE fared from a motivational perspective, and whether it 

provides any effective response to the issues surrounding motivation. 

Section 2: Methodology 

 

Figure 1 

Figure 1 illustrates the VLE interface, embedding Successful Learning into the discussion fora. 

Students were encouraged to respond to the topics, adopting a conversational tone which 
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replicated the features of the original content. The students comprised two groups of trainee 

teachers undertaking a Post Graduate Certificate in Education/Certificate in Education 

(PGCE/Cert.Ed.) in 2004/5. During the project research was conducted using the discussion 

forum, together with an online focus group, one-to-one interviews and a questionnaire. 

The choice of the Situated Evaluation of Computer Assisted Learning framework (SECAL) as a 

methodology offered a qualitative approach which was constructive in nature. Squires (2000) 

raises the question of the lack of informed evaluation of the effects of using learning 

technologies. My methodology was informed by the views of Gunn (1997) where she advocates 

a conceptual approach to evaluation based on the common findings from individual cases. It is 

her view that a scientific approach has inherent failings in that there is a lack of ‘situation’ and 

‘context’, leading to results which are too general and isolated to be meaningful to others. 

Barbera (2004) confirms this view, advocating the use of evaluation methodology which focuses 

on the relationships and dialogue which are inherent in educational communities. My role as 

researcher was not an independent one, as I was also actively engaged, during the case study, 

as teacher and personal tutor. While this appears to present an ethical conflict, it actually worked 

well in terms of the methodology selected as I was able to use my position of trust to glean 

important soundings which, although interpreted in a subjective way, provided a depth of 

information which would have been difficult for a truly objective and independent researcher to 

unravel. The scope of this case study encompasses two current year groups of trainee teachers 

undertaking a Post Graduate Certificate in Education/Certificate in Education (PGCE/Cert.Ed.). 

Wider groups, forming the basis of many of the observations, discussions and trial runs, included 

a previous year group of trainee teachers, and a current group of trainee teachers from a Pre-

Service PGCE/Cert.Ed group, who while unable practically to participate in the research directly, 

offered valuable insights into the field of case study. Research was conducted using 

observations, a questionnaire, discussions (online and face to face), focus groups and individual 

interviews over the academic year 2004/5. As previously stated, it became problematic to draw 

significant conclusions due to the nature, scope and scale of the research, particularly in relation 

to the issues around the impact of VLEs on retention and achievement, but this does not detract 

from the importance of the findings as a focus for discussion on the future of VLEs. 

The SECAL framework (Gunn 1997) guides the evaluator to a consideration of a nine factors 

within a case study or small scale research activity. These are listed as: 

1 A detailed statement of Learning Objectives and appropriate  

means of assessing achievement 

2 Hardware/Software Issues 

3 Effective Use of Technology 

4 Instructional Strategy 

5 Design Quality 

6 Teaching method and Learning Support 

7 Motivation factors 

8 Integration issues 

9 Institutional issues 

Section 3: Research findings 

This paper summarises the findings into common issues and concerns for future research. 

In terms of learning objectives, those for Successful Learning are embedded within the 

PGCE/Cert.Ed. course as a whole in that they support the learning skills development of the 

learner in order that he can achieve the module outcomes. However, engagement with the 

package was not summatively assessed, and thereby did not contribute to a record of 

achievement. Review of literature around learner motivation, confirms the need for more 

alignment between learning objectives and assessment. Technical problems dogged the 
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progress of the research. Ahmed (2004) recognized that the VLE needs to be robust and well 

maintained at the start of the course. The sense of frustration caused by technical problems for 

trainees had a significant impact on their engagement and participation, particularly for those 

whose computer literacy skills were only basic to begin with. One trainee, contributing to the VLE 

evaluation forum summed up many of his colleagues feelings when he responded to a 

discussion thread entitled “Virtual learning—learning what? Patience?” contended: 

“I suspect there is much that we could do with VLE’s as learners and as tutors, but 

there are quite a few problems in the way… 

To name a few: 

Technical problems with the software 

Techno phobia amongst learners and tutors 

et al…” 

(Jon 2005) 

Effective use of the VLE is clearly dependent on ease of use and the ability to navigate 

purposefully and certainly the structure of the VLE as a whole, based around a modular structure 

with a hidden depth of folders, was problematic for many, if not all the trainees. Issues with 

design and general functionality have already been highlighted but overall the feedback from 

trainees was highly critical. The following quotations represent the general mood of the group in 

this respect: (place names have been replaced with an asterisk). 

Homepage 

“First impression is: overwhelming—lots of links and keywords which do not really 

help me decide where to go. I do not relate the word “Blackboard™” to a Cert Ed 

student from (*) College (I’m not from (*) so please no quips and don’t use that as 

an excuse!). If I don't remember the path I would not be able to find it. 

“I am used to home pages being very uncluttered with very general keywords 

rather words I would not normally use. Perhaps someone could look at Web sites 

which sell e.g. supermarkets, airlines etc.” 

Blackboard
™

 

“Same impression—lots of links and ‘foreign’ words. How about using the 

following words to signpost me to where I need to go: “Faculty/School of ...”, “Cert 

Ed 1st year Students” etc. I will always know what I case study and where but I 

don't know/am not used to (*) terminology.” (Ingrid) 

This trainee describes herself thus: 

“I am a (grumpy, old ..., tsk,tsk!) non-academic working woman and have never attended a 

university. I can imagine that as such I belong to a growing demographic group of non-academic 

people who are studying away from campus on a part-time basis. 

I consider myself more than average computer literate due to my working background which 

entails the following: 

 virtually exclusive use of electronic communication, planning tools and project management 

 creation, design and use of teaching material for/on VLE sites 

 Web research and Web site editing 

 e-trading 

 research, design and testing of accounting software and interactive teaching material for 

business and accounting.” (Ingrid) 

One trainee who expressed severe misgivings about the technology during the induction session 

finally contributed this message (sic): 
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“With work commitments, teaching commitments, essay writing commitments, 

shopping ,cooking ,cleaning, if there is any free time after that, sorry to say I could 

find much better things to do than search for a Web site which is not only difficult 

to access, but also temperental, which dos`nt have a spell check facility (sorry for 

all my mistakes)and to be frank I find unenspiring.” (Kathryn) (sic) 

The trainees felt that they required more support from the tutor, at least while they gained 

familiarity with the system. In general the feeling was that the teaching method, that of facilitating 

discussion and sharing resources was a useful enhancement to the course, however this 

conflicted with the issues around learner motivation. Extrinsic motivators, such as making access 

and contributions a module learning outcome, were not a feature, however, early attempts made 

to engage, by sharing resources with trainees, and by encouraging them to share did bear some 

small fruit. Jon reflected on this aspect 

“Picking up Alison's suggestion on sharing some resources, I have attached 

something here that you might be able to adapt for your own purposes. 

Also, following on from Mary's point, if we can all put something on here it might 

encourage us all to have a go and keep visiting” (Jon) 

Relevance was not clearly perceived by all, as a significant proportion of trainees failed to 

contribute to the discussion threads at all. Previous research into creating virtual social spaces 

reached the unsettling conclusion that: “mature, full time professional, part time students have 

neither the time not the inclination to spend effort on non-essential and unrewarded tasks” 

(McPherson and Nunes (2004 p320) 

Whilst it is accepted that this research concentrated on the social aspects of VLEs, the warning 

is clear. 

Successful learning is designed to integrate with the early modules of the PGCE, as trainees 

are developing their study skills, academic writing skills and familiarising themselves with the 

modular structure of the course. As such it integrates well for those who are identified as needing 

support at this stage. However, because of previously identified issues integration was not 

helped by the point at which most trainees were able to access the system as a critical mass. 

There is an organizational commitment to the VLE for the foreseeable future; however one issue 

is that many of the trainees work in educational settings where their own institutions have 

invested in alternative e-learning infrastructure, including intranets, VLEs, video and computer 

mediated conferencing facilities and interactive classrooms. This plethora of technology is a 

source of confusion and frustration for many, an example of which is the process of logging on to 

the various systems. 

In summary several key issues clearly arise from the findings, those of accessibility, integration, 

navigation, learner motivation and technical reliability and robustness. 

Section 3: Conclusions, discussion, and suggestions  
for future research 

It was interesting how the research supported the effectiveness of retention and achievement 

strategies (Noel 2004) but seemed to fail to make a causal link between the use of a VLE and 

improvements in retention and achievement (Ahmed 2004). The growing premise about 

e-learning solutions as a basis for successful learning at an individual, institutional and national 

level is therefore not made as yet, in the author’s view, and again there is scope for more 

detailed research. Certainly if recent Weblogs (Lewis 2005 and Wilson 2005) created by key 

thinkers in the field of e-learning are anything to go by future research may be hampered by the 

lack of research base, because of the actual demise of the VLE in preference to: 

The emergence of the ‘open’ movement and technologies as represented by 

SourceForge, MIT Courseware, Wikipedia etc was of particular note. Also, of 
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particular note is the meteoric rise of social networking software and services 

where user-generated content and metadata (folksonomies) take precedence, e.g. 

Weblogs, Flickr, RSS/Atom et al (Lewis 2005) 

Social Learning theory, and the work by on motivational design allows us to draw some 

conclusions about the design and use of VLEs, that of the necessity to create a meaningful 

experience for the trainees, one where they can perceive both extrinsic and intrinsic motivators 

and one where there is potential for the development of a sense of community. To apply Lave 

and Wenger ideas around Situatedness, communities of practice and legitimate peripheral 

participation within a “learning how to learn” environment could be viewed as problematical, 

unless we accept that the very skills necessary to develop learning skills are in fact embedded in 

the professional standards for teachers working in further, adult and higher education. With 

regard to the SECAL methodology, the findings from the research confirmed its suitability for 

research of this type, creating as it did a useful framework on which to base the analysis and 

findings, and allowing for the positive benefits of context and subjectivity. The following issues 

formed the basis of the evaluation findings: 

 Maintenance of a reliable and robust VLE system at an early stage in the course is essential. 

 Consideration of access and navigation particularly login, interface and folder design needs 

to be improved. 

 Lack of intrinsic and extrinsic motivators, deriving from the lack of a sense of integration with 

the course hindered uptake of the Successful Learning programme. 

Future practice will be guided by the research and evaluation undertaken in this case study and 

despite the soundings about the likely demise of VLEs, for these trainees the present educational 

environment represents a professional imperative to engage with the technology. 
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Abstract 

This paper reports the results of an online survey fielded to second year multimedia students to 

assess their attitudes towards e-learning versus traditional face to face teaching in particular 

aspects of their education and a paper survey fielded to students and lecturers to determine  

how they use Blackboard. Mature students were shown to have a preference for face to face 

classroom techniques. In addition, lecturers’ and students’ expectations of Blackboard were 

mismatched with each other and with its intended usage. The findings support the view that  

in order to use virtual learning environments effectively both lecturers and students should be 

prepared in advance.  

Introduction 

The rise in the use of the Internet has had a major impact on the education sector by providing 

another medium for the delivery of courses and course materials. There has been a paradigm 

change in the way we use the internet that has enabled institutions to deploy courses using more 

sophisticated technology. Essentially, the change derives from the original ethos of the Web as a 

medium for documents to be distributed and published. The evolution of the Web has now led us 

to ‘Web 2.0’, that describes the Web as a platform, delivering software as a continually-updated 

service that gets better the more people use it, consuming and remixing data from multiple 

sources, including individual users, while providing their own data and services in a form that 

allows remixing by others, creating network effects through an architecture of participation 

(O’Reilly, 2005). Blended learning combines aspects of online instruction and face to face 

instruction such that they compliment each other with the aim of creating more effective learning 

environments (Mariana, Mary Jo et al., 2003).  

Blended learning is increasingly becoming part of the curriculum for students studying in the 

computing discipline (Wolf, 2003; Irons & Alexander, 2004: 7). The School of Computing at the 

University of Teesside is no exception with all our computing students being increasingly directed 

to online resources to support learning. The majority of our computing students will use the 

institutionally supported Blackboard Virtual Learning Environment (VLE), as it will contain the 

resources for at least one of their core modules. In addition, students often complete online 

tutorials, visit forums for technical help and go to Web sites for directed reading. Students are 

also encouraged to take part in online discussions related to the modules they are studying 

(Webb, Jones et al., 2004).  
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The changes in the delivery of learning resources also has an impact on the way lecturers design 

learning and their expectations of the VLE. The need to understand pedagogical principles of 

learning models, such as constructivism, rather than concentrating on the transmission is crucial 

to blended learning design. In addition the lecturer must think about the model of learning used in 

the VLE and whether existing materials transfer into this environment. A research study 

evaluating the impact of a VLE on learning and teaching, found that VLEs do not alter the way 

academics teach. The basic approach remains the same. However, it had enhanced the 

instructional process, contributing to more effective teaching (Newland, 2003).  

First stage use of the VLE is often using the tool as a content management system, replicating 

what can already be achieved through print (Morón-Garcia, 2001). Usage of the VLE within the 

School of Computing appears to be in line with expectations of ‘first phase adoption’. In a study 

undertaken at the University Of Twente, The Netherlands, they found that instructors are most 

likely to begin by choosing aspects of a system that reflects their current ways of teaching and 

then gradually move to new instructional approaches and new features. These methods evolve 

as staff become more familiar with the environment and its capabilities (Newland, 2003). The 

findings from the survey results suggest that effective use of VLEs could potentially be improved 

with an initial induction for both staff and students which set expectations correctly and illustrated 

how to use the environment for effective learning rather than just teach functionality. 

Background 

The School of Computing at Teesside is incorporating more e-learning with some modules 

already conducting online lectures, with lecturers available via discussion forums and email for 

learner support. It is therefore important that the implications for the quality of student learning in 

this new e-learning age be considered. Students must have the required level of technical ability 

to enable them to successfully complete online activities (Moloney & Tello, 2003).  

Computing students are expected to be computer-literate because of their chosen discipline and 

so an assumption is made that being unable to use the technology will not be an issue for these 

students. This is a dangerous assumption to make, however, as a growing number of non-

traditional students enter into Higher Education as a result of widening participation. For 

example, younger students in the UK study ICT as part of their curriculum at school but older 

students and students from outside of the UK may not have the basic information technology 

skills that are taught now in the UK (Myers & Beise, 2001).  

Now that around a third of all school leavers enter higher education, it has to be accepted that 

the student population is significantly different from that which existed in a more elitist education 

system. One of the results is a tendency towards increased dependence of students on tutors to 

support their learning. Many students do not think they have learned something successful 

unless they have been taught it in some formal way (Brown & Smith, 1996:22). This conflicts with 

the move towards blended learning, where there is an expectation that they learn independently, 

using a variety of learning resources. Students who believe they learn best from traditionally 

taught lectures are therefore often resistant to e-learning (Alexander, 2001). 

In a recent study conducted by Students Online Learning Experiences research group, it was 

found that students’ biggest issue was that of control—with individuals recognising the benefit of 

online access to course materials, enabling them to take control of their own learning (review 

course notes, cross reference their own notes with the online content uploaded by the lecturer). 

However the students stressed the need to retain face to face contact with lecturers, with class 

time valued very highly (Timis, 2003).  

There is also an assumption made that because computing students are computer-literate they 

will be happy to engage in e-learning and perhaps even prefer this method of learning over 

traditional face to face lectures and tutorials. This is in part due to the often-held stereotype that 

computing is studied by ‘nerds’ and ‘geeks’. In a study conducted by Martin (2004) first year 
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computer science students were asked to draw a picture of a computer scientist. With few 

exceptions both the male and female students drew pictures of white males in various degrees of 

“geekiness”.  

This stereotyping of computing students has been termed “Geek Mythology” by Margolis & 

Fisher (1997) who, in a study that interviewed students both in and out of computer science, 

found that computing students were perceived to be very intelligent but prone to do nothing but 

use computers and talk about computers all day. A study by Beyer (1999) of students studying 

computing modules also found that computing students were perceived as lacking in 

interpersonal skills. Online socialisation can be difficult for some individuals due to the lack of 

visual cues. However, shyer individuals in particular can find communication easier online due to 

the lack of face to face interaction (Salmon, 2004, p34).  This study aims to determine whether 

the students studying multimedia modules at the University of Teesside lack interpersonal skills 

by measuring their sociability. It also aims to determine whether an unsociable personality makes 

you more likely to prefer e-learning. 

This paper presents the results of two sets of surveys. The first survey was devised to determine 

the attitude of students towards e-learning as opposed to traditional face to face teaching 

techniques in particular aspects of their education. The second survey was fielded to both 

lecturers and students to determine their current ways of using Blackboard and their 

expectations of a virtual learning environment. 

The e-learning survey 

The main objective of the online survey was to determine whether second-year students studying 

multimedia modules at the University of Teesside had preferences between e-learning and 

traditional teaching techniques for particular aspects of their education and whether certain 

demographics, including their sociability, contributed to that preference. An online questionnaire 

was created using an online tool called SurveyMonkey (SurveyMonkey, 1999). Although this 

online survey could have been produced in Blackboard, a different tool was used so that the 

students would not associate the e-learning questions directly with their Blackboard experiences. 

The questionnaire was devised to determine general attitudes towards e-learning, not the 

Blackboard environment. 

The online survey was fielded to 168 students all involved on degree pathways that included 

modules in the multimedia section. These degrees were: Web Development, Multimedia, 

Creative Multimedia and Computer Studies. The online survey was available online for 14 days. 

Students were sent a reminder with 10 days and 2 days left for the survey to run in the form of an 

email containing a link to the survey. The questionnaire was anonymous and preceded by an 

ethics statement. Participants were offered an incentive to take part in the survey. Forty-one 

respondents completed the questionnaire. The questionnaire itself contained three sections. 

The first section contained demographic questions chosen for their likelihood of affecting learning 

preferences. The second section contained attitude statements to which participants were asked 

to rate their agreement on a five point Likert scale from ‘strongly agree’ to ‘strongly disagree’ 

(Coolican, 1999: 158). There were 34 statements devised by the author, 17 positive statements 

about e-learning and 17 positive statements about traditional teaching techniques. The third 

section of the questionnaire contained 11 Sociability questions from the PENSIL inventory 

compiled by (Eysenck, 1970) to determine the social profile of the group. 

Factors influencing attitudes towards e-learning 

The shortage of women in Computing subjects is well documented (Black, Jameson et al., 2005). 

HESA’s data shows that in the year 2003/4 the number of females studying in the computing 

discipline decreased by 4% from the previous year dropping them to just 24% of the total number 
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of students (HESA, 2005). Females were over-represented in the respondent group, 22% as 

compared to 13% in the student population. Gender stereotypes describe men as being 

independent, intelligent and academically competent while women are described as friendly, 

expressive and nurturing (Beyer, 1999). This stereotyping would suggest that women would 

prefer face to face contact and men the independence of e-learning. Students were asked their 

gender to see whether female students were less likely to engage with e-learning. A Mann-

Whitney U test failed to show a significant difference in the attitudes of males and females 

towards e-learning. 

A Mann-Whitney U test showed the biggest differences of opinion were between traditional and 

mature students with mature students showing a stronger preference for traditional teaching 

methods (see Table 1). Mature students were defined as over 21. Most mature students (86%) 

felt that is was important to attend all tutorials (U=107.500; exact p=0.010). Over a third (35%) of 

traditional students disagreed with this. This suggests that only some of the tutorials were of 

value to them. This might be somewhat explained by the fact that traditional students, more than 

mature students, felt that they needed help in order to complete online tutorial tasks (U=133.500; 

exact p=0.041). This suggests that traditional students may only feel it is important to attend a 

tutorial when they perceive they need help to complete a task. Interestingly, 47% of mature 

students felt that they did not need the help of a tutor to complete an online task and yet the 

majority of these respondents also indicated that attendance at tutorials was important to them. 

Mature students therefore seemed to be finding value in attending tutorials outside of receiving 

help to complete tasks. 

Mature Student Traditional Student  

N % N % 

Attendance at tutorials important 13 87 14 54 

Help required to complete online tasks 7 47 5 19 

Lectures did not add anything to online notes 13 87 7 30 

Important to attend lectures and tutorials to pass 14 93 16 76 

Prefer to ask questions face to face 13 87 11 42 

Prefer paper to online worksheets 7 47 6 27 

Learn when others ask questions 13 87 13 50 

Table 1 Comparison of agreement to statements by traditional and mature students 

Most mature students (87%) felt that lectures did not add anything to the notes provided online 

(U=111.000; exact p=0.016). This suggests that mature students felt lectures were a passive 

learning experience, although a significant number of traditional students (58%) also shared this 

opinion. Mature students felt strongly (93%) that attendance at both lectures and tutorials was 

important (U=133.000; exact p=0.043) even though many of these respondents indicated that 

they did not need help to complete tutorial tasks and that lectures did not add to the notes 

provided online. The value in attendance for mature students seemed to be derived from the 

opportunity to engage in more traditional teaching methods. Mature students wanted to ask 

questions face to face (U=115.100; exact p=0.023) and preferred to be handed worksheets on 

paper rather than to obtain them online. Mature students also felt they learned when others 

asked questions in lectures (U=120.000; exact p=0.024) suggesting they valued the dynamic 
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discussion which takes place when a tutor is challenged. Mature students are less likely to have 

had prior experience using computers in education, for example, through use at school (Myers & 

Beise, 2001). This may explain why they felt less comfortable with e-learning than traditional 

students preferring the familiar face to face classroom experience. 

Sociability questions were included to determine whether the students fitted the unsociable 

‘computer-geek’ stereotype and whether this could predispose them towards an e-learning 

environment rather than traditional face to face techniques. The score for each sociability 

question was added for each respondent to obtain a total score for each respondent. A score 

from 0–5 indicates an unsocial personality. A score of 6 or 7 indicates a neutral personality. A 

score from 8–11 indicates a social personality. The respondent group scored a median of 6 and 

a tied mode of both 5 and 6. The overall sociability of the participants was therefore close to the 

norm with a slight tendency towards being unsociable. However, this showed the students who 

participated did not fit the ‘computer-geek’ stereotype.  

A non-parametric correlation analysis was performed with the sociability score to determine 

whether there was any statistically significant difference in the way the questions had been 

answered by the three different social types. There was no significant difference in the way that 

the different groups responded.  

Overall attitudes towards e-learning 

The overall score for the group indicated that they had a slight overall preference for face to face 

techniques. However, mature students were over-represented in the sample, 37% as compared 

to 19% in the population and therefore may have skewed this result.  

Around two thirds of the respondents (63%) felt it was important to attend all the lectures. 

However, only 54% felt that they missed valuable information if they missed a lecture. It could be 

supposed that this may have been due to the lecture notes being made available online, 

however, 71% of respondents disagreed that if lectures notes were available online they were 

not worried if they missed a lecture. In addition, 73% felt they learned more by attending the 

lecture than by just reading the notes provided online. Sixty one per cent of students did not think 

it was important to ask questions in lectures but 63% said they learned when other people asked 

questions. The value in attending lectures therefore seemed to lie in the face to face interaction 

with the tutor but the respondents were not pro-active in creating this type of learning.  

Similarly, around two thirds of respondents (66%) felt it was important to attend all tutorials. 

Respondents valued the collaborative aspect of tutorials with 68% agreeing that they learned 

from their fellow students when they attended. The majority of respondents (81%) preferred to 

attend tutorials so that they could receive feedback from their tutor. However, again, the 

feedback appeared to often be driven by the tutors rather than the students with only 51% 

indicating that they attend tutorials in order to ask questions. 

In terms of support, 59% of respondents preferred to ask the tutor questions face to face. 

However, only 51% felt that the support provided by tutors in lectures and tutorials could not be 

provided by online resources alone. This may reflect the passive role that the respondents 

seemed to assume during lectures and tutorials where they do not appear to take full advantage 

of the tutor’s presence to ask questions and generate discussion.  

The Blackboard survey 

The objective of the second survey, fielded to both lecturers and students was to find out how 

they were currently using Blackboard and what existing functionality was important to them in a 

VLE. Blackboard has been in limited use within the School of Computing at Teesside since 2002, 

with wide scale adoption from 2004. It is not known if staff and students have been exposed to 
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other VLEs and whether this would skew their expectations of Blackboard. In light of this, the 

survey tried to find out if there was any perceived missing functionality in Blackboard.  

A different method was chosen to try to improve the response rate, as there were no incentives 

available. Participants were asked to complete the forms face to face rather than remotely. The 

questionnaire contained open-ended questions about how often they used certain features of 

Blackboard, what features were important to them in a VLE, how they felt they currently used 

Blackboard to enhance learning and what online resources they would recommend for learning. 

The paper questionnaires were fielded to 31 lecturers and 168 students. Forty-one students and 

18 lecturers completed the questionnaire. 

Blackboard survey results 

The top rated usage of Blackboard by both staff and students was as a content management 

system for the provision of course content (lecture notes, tutorial tasks etc.). Staff then rated the 

discussion board as their second most used feature but students rated this area as the one they 

used the least. This suggests a mismatch between how staff intend Blackboard to be used and 

how students are actually using it. This theory was further supported by the response to how 

Blackboard had been used to enhance learning. Thirty-nine per cent of staff cited the discussion 

board compared to only 17% of students. 

When asked what they would change about Blackboard, staff and students identified issues 

within four areas: usability, functionality, administration and training. Around a third of students 

(32%) felt that Blackboard was fit-for-purpose but no staff gave this response. In terms of 

usability, both staff and students mentioned the need for a less confusing user interface. In 

particular they found the format of the discussion forum and the order of permanent and non-

permanent announcements confusing. Students were also frustrated that not all modules and 

their resources were available on Blackboard. The students’ desire for a ‘one-stop-shop’ 

extended beyond individual module information. Students requested individual exam timetables, 

exam results and overall pathway results to be added to Blackboard. At present, information is 

split between staff intranet sites, school intranet sites and Blackboard which means students 

have no single point of access for course related information. Students requested email 

notification of updates to Blackboard and both staff and students requested the ability to upload 

multiple files at a time. 

Thirty-nine per cent of staff felt that Blackboard could not be used to enhance student learning. 

One of the perceived barriers was lack of control over the environment including the inability to 

customize Blackboard to individual learner needs, accessibility and learning style. Staff felt that 

Blackboard did not effectively enable them to implement online tasks which promoted a 

collaborative approach to learning. Staff also felt that they needed an open system to allow easy 

dissemination of good practice and to allow students to look at the resources for courses they 

were thinking of taking. These were the most commonly cited factors for staff choosing to opt out 

of using Blackboard to use their own intranet site instead. Only 6% of staff felt that using 

Blackboard to hold all course information enhanced student learning. This has a knock-on effect 

for the quality of the student experience as Blackboard is not used as the ‘one-stop-shop’ they 

expect it to be.  

Staff and students also felt Blackboard needed to be easy to administrate including ensuring the 

correct people were registered for a course and removing old and redundant data. Five per cent 

of students felt it was important to get more training on the use of Blackboard. Only 17% of 

students felt that Blackboard did not enhance their learning at all. 

The survey results suggest that some students use Blackboard inappropriately as a distance 

learning tool with 22% of students saying that Blackboard enhanced learning by allowing them to 

work anytime, anywhere, without the need of a tutor. The courses are not designed as distance 

learning courses with materials provided online intended to support face to face methods, not 
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replace them. Students choosing to study in this way risk a poorer quality of learning experience 

than those who study the course as it is intended. Graduate skills such as collaboration skills and 

communication skills will potentially suffer. This finding suggests the importance of setting the 

students’ expectations of how Blackboard should be used from the start. 

Students were asked which online resource they were directed to use for their study was most 

useful. Thirty-seven percent of students said online course content was the most useful 

resource, 20% said online tutorials, 10% said the School of Computing intranet, 7% said the 

internet and 5% said lecturer’s individual Web sites. Lecturers were asked what online resources 

they would recommend to enhance student learning. Thirty-three per cent of lecturers 

recommended their own Web sites, 22% the internet, 22% the School of Computing intranet and 

11% recommended online tutorials, message forums, Web logs and online reference material. 

Perhaps alarmingly only one member of staff and no students mentioned the online learning 

resource centre which provides access to online journals. This is perhaps a reflection of the 

culture within the school. Blackboard could be used as a portal to all of these resources. This 

indicates that both staff and students should be educated not only on the functionality of 

Blackboard but also on how to use it effectively to promote learning. 

Discussion 

The online survey aimed to determine whether second-year multimedia students had a 

preference for either e-learning or traditional teaching techniques in particular aspects of their 

education. The data was also analysed by various demographic data to determine whether a 

particular group showed strong preferences. The survey also tested the idea of whether students 

in the computing discipline were unsociable technological ‘geeks’ who preferred to work in 

solitude and whether this would predispose them towards e-learning.  

The results indicated a need for more active learning in lectures to engage and motivate 

students. The results also showed that students valued the face to face contact they got in 

tutorials as the majority of students recognized the benefits of collaboration and of receiving 

feedback from the tutor. This could be because talking with a tutor or peer helps them to form the 

question and answers through dynamic interaction, whereas an email is static and requires the 

student to articulate the problem well in writing. This is something tutors should keep in mind 

when designing e-learning resources. The sociability data showed that, for this group, an 

individual’s sociability did not affect their preferences for teaching techniques although this could 

be because the sample size was small. The group was shown to have a fairly average 

sociability. The most important finding was that mature students had a preference for face to face 

techniques, even though they are on a computing course. There are increasing numbers of 

mature students entering into higher education due to widening participation and their differing 

needs for effective learning must be met.  

For effective learning to take place, a VLE should be used to embed learning objects. 

Unfortunately the results indicated that staff expect more of Blackboard than for it to be used as 

a dissemination tool which leads them to become disenchanted with the environment and move 

to intranet sites instead. Staff must not only have the tools they need but must be prepared on 

how to use them effectively. Embedding simulations and problem-based learning activities rather 

than simply the provision of information has been found to be more effective in e-learning 

environments (Alexander, 2001). The findings suggest that both staff and students could benefit 

from being prepared in how to use blended learning and also in assessing how effective the 

technology has been. When designing courses it is ineffective to use technology for technology’s 

sake. Media should be chosen according to their appropriateness for the task and their design 

should be in line with current theories of learning. The environment should teach the intended 

learning objectives and it should encourage students to reach those objectives using a deep 

approach to learning. There are technologies emerging which allow the creation of environments 
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that are customisable to individual learning styles and provide instant feedback in the context of 

learning (Wolf, 2003). Even so, without adequate support in an online environment students’ 

motivation and satisfaction can drop causing them to disengage from the course and sometimes 

withdraw altogether (Alexander, 2001). It is therefore important to ensure that while the amount 

of blended learning in higher education increases, student motivation and satisfaction are 

monitored to prevent ineffective use of technology leading to student withdrawal. 

A study by Stokes (Stokes, 2000) found that students were able to self-assess their level of 

technical literacy and improve their performance by working on weak areas. For example, the 

Blackboard survey found that although staff felt that discussion forums were a good learning 

tool, students were not engaging with them. Perhaps an introduction in how to use discussion 

forums for those who are not familiar with them could increase participation. In addition to 

making students aware of their skill level it is also important that they understand how to use 

the technology appropriately in the context of the course. This could especially help to engage 

non-traditional students who may be less comfortable with blended learning. Even with this 

help however, some students may still find that they are not suited to an online learning 

environment. Staff should therefore ensure that not only are they using blended learning 

appropriately but also that they provide alternatives were possible for those whose learning 

style is not suited to online resources. 
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Abstract 

This presentation intends to share some results of a doctorate research that used the Repertory 

Grid Method and the grounded theory approach to investigate the differences and similarities in 

active and silent online discussion participants’ meaning making processes. The results revealed 

personal control and emotions as the two common main constructs that influenced learning 

preferences, the online social identity construction processes and practical and technical factors, 

which in turn affected learners’ participation and engagement in online discussions. The 

presentation will be of interest to online educators to understand the underlying issues 

influencing online discussion participation. 

Introduction 

This paper reports on some of the results of a doctorate research that investigated differences in 

active and silent online discussion participants’ knowledge construction processes, in eight 

online and blended courses. Situated in the constructivist paradigm, the research used the 

Repertory Grid Method to deconstruct learners’ knowledge construction processes. The 

grounded theory approach for analysis identified two main personal constructs and three tenets 

that influenced knowledge construction and online discussion participation for twenty-nine 

postgraduate learners. This paper describes the tenet online social identity construction in some 

detail and identifies implications for practice. 

Background and context 

Information technology (IT) in education is often seen as a means of making learning accessible 

to adults with work and domestic responsibilities and for raising standards in education (DfES 

2004). Increased access to learning via IT may seem incontrovertible. However, many e-learning 

developments have advanced with the assumption that technology will somehow engage 

different learners. There is limited critical and evaluative research into how can technologies 

enhance learning experiences for different learners (Oliver and Dempster 2002).  

Growing numbers of educationalists advocate the use of communication technologies embedded 

in VLEs to promote interactive, collaborative and socially constructivist learning (Britain and Liber 

1999). In a typical online learning scenario, educators design tasks that require participation in 

online discussions. An online activity often begins with reading learning materials followed by 

online participation. Online interaction is encouraged and learners are expected to reply to 

others’ messages. Facilitators perceive such a structuring of online learning can enable 

reflection, build a learning community (Conrad 2002) and engenders co-operative activities 

where learners can take active roles in knowledge construction. Yet all learners do not actively 

participate in online discussions. There is growing literature on difficulties in engaging all learners 

in online discussions (Williams 2002). This research was situated in the above context where 

online pedagogues emphasize online discussion participation.  
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Rationale 

Online learning literature often refers to learning as a socially constructivist experience, and 

assumes that flexibility offered by online communication technologies can help support learner-

centred strategies for diverse learners’ (Miller and Lu 2003). At first the inclusion of and 

emphasis on online discussions may seem beneficial and socially constructivist. Requiring 

compulsory online participation may also seem an appropriate way to integrate learning 

processes and assessment. These strategies may be effective for knowledge construction for 

some learners. Yet literature repeatedly reports on a silent majority who do not participate in 

online discussions (Williams 2002).  

Online educators’ disapproval of silence in online discussions has led to grading of online 

discussion. They advocate close monitoring and tracking of learners (Epling et al 2003) to ensure 

engagement. Educators use phrases like ‘need to control the discussion’, ‘to track learner activity’, 

‘make sure the discussions are posted by a certain date’ and ‘penalise non-contributors’ (Anderson 

et al 2001). The grading of discussions suggests tutors favour active discussion participants over 

others because the former conform to the tutor-defined requirements (Beaudoin 2002). Favouring 

some learner behaviours over others may exclude silent participants, who may prefer other ways 

of learning. On one hand, the online rhetoric intends to use technology to make the learning more 

open, discursive and learner-centred. On the other hand, the emphasis on online participation 

promotes visible learning processes judged by a formal authoritative figure.  

This emphasis on online participation disregards individual differences. It results in judgement of 

those who do not comply and raises questions about the constructivist nature of online 

discussions as claimed in formal education course designs. The lack of participation by some 

and not others suggests the need to understand the reasons behind differences in online 

participation. There is a need to understand learners’ experiences to understand the impact on 

those marginalized due to emphasis on visible participation. This research proposed to 

understand different learners knowledge construction.  

Research questions 

The research questions and methodology were situated in the constructivist paradigm. The 

underlying philosophy was that learning is influenced by individual constructions and views about 

oneself and others. The research assumed that learning is a process of conceptual and cognitive 

change, and individuals play dynamic roles in constructing and re-constructing their 

interpretations and representations (Bezzi 1996). This view suggests that learners may adopt 

‘active’, ‘moderate’ or ‘silent’ roles to understand others’ outlooks and external concepts (Kelly 

1970). This interpretation of constructivism led to the research questions: 

 How do learners construct meaning during online and blended courses that encourage 

participation in online discussions? 

 Are there differences between how active, moderate and silent learners construct meaning? 

 Are silent learners or ‘lurkers’, who do not participate in online course discussions, learning? 

 What are the implications for practice? 

Methodology 

The research used the Repertory Grid Method designed by Kelly (1970), based on his theory of 

personality called the Personal Construct Theory (PCT). According to Kelly (1970), no two 

experiences in any individuals’ life are the same. When faced with new experiences, one devises 

theories from past experiences and uses those theories to anticipate new experiences. The 

different viewpoints and behaviours, such as different levels of online participation correspond to 

different theories one creates from past encounters. These theories are called personal 

constructs, abstracted by differentiating experiences into two homogeneous groups (Kelly 1970). 
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The theories held by individuals are not permanent. As one encounters new experiences, they 

use their previous constructions to choose how they respond or behave. New experiences help 

to re-confirm previous constructions or deconstruct old constructions and reconstruct new ones. 

This ongoing deconstruction and reconstruction is what Kelly (1970) calls learning. 

The Repertory Grid Method based on the PCT provided a systematic method to analyse 

learners’ knowledge construction processes. The method began with an interview to gain 

contextual information about the participants. Then each participant was asked to list 10–15 

learning activities during their online or blended courses. These could be online, offline, formal 

and informal activities. Each activity was noted on a separate card. The participants were asked 

to look at random combinations of three activities to describe which two were more similar as 

compared to the third and why. This is called the triad method (Kelly 1970). The comparisons 

helped to elicit a pair of personal constructs that were noted on another set of cards. 

After the participants had considered each activity in at least one triad and had exhausted their 

personal constructs, they used a scaled of 1 to 5 to rate each activity against each pair of 

personal constructs. This resulted in a Repertory Grid for each participant that was analysed 

using SPSS factor analysis function. The factors extracted helped to identify activities and 

personal constructs with high loadings on each factor, for each participant. These were 

represented as graphical dimensions and used for qualitative analysis in the second interview. 

During this interview, the participants were asked to consider each factor and label each 

dimension. This allowed insight into learners’ engagement processes and reasons for differences 

in online participation.  

All audio interviews were transcribed. The transcriptions and labelled graphical representations 

were coded and analysed using the grounded theory principles and the qualitative analysis 

software, ATLAS.ti. The participants were volunteers, gave informed consent and were free to 

discontinue participation at any time. They were assured confidentiality throughout the study and 

pseudonyms were used in further reporting (Data Protection Act 1998). 

Research sample 

The sample included twenty-nine volunteer learners studying for online or blended post-graduate 

and post-registration courses at one Higher Education Institute (HEI) in the UK. The grounded 

theory approach supported the use of theoretical sampling, which evolved with data collection 

and ongoing comparative analysis. Some variation within this population group was important to 

allow for broader explanatory power and precision of the emerging themes and theory (Strauss 

and Corbin 1998). This variation was enabled through inclusion of learners from different 

professional disciplines that used online discussions. Table 1 summarises the heterogeneous 

characteristics of the final sample that was representative of the current postgraduate learner 

population indicated in the Higher Education Policy Institute Report (Sastry 2004).  
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Course 

Subjects 

Online/ 

Blended 

Mode 

No. of 

Males/ 

Females 

 

Overseas & 

Home 

students* 

In PT/ 

FT 

Study 

Who pays 

the fees? 

Learner (L) 

Employer (E) 

Bursary (B) 

Employment 

during course 

PT/FT/  

Self-employed/ 

Unemployed/ 

Student 

Nursing  

(PG Diploma)  

Blended M=0 

F=4 

Overseas=0 

Home=4 

PT=0 

FT=4 

B=4  

Student=4 

Nursing (Post-

registration 

Certificate level) 

Online (with 3-

day workshops) 

M=0 

F=3 

Overseas=1 

Overseas=2** 

FT=1 

PT=2 

L=1 

E=2
!
 

PT placement=1 

FT employed=2 

Geographic 

Information 

Sciences  

(M level) 

Blended  

Online (without 

workshops) 

M=4 

F=2 

 

Overseas=3**

* 

Home=3 

FT=4 

PT=2 

 

L=6
!!
 

 

Student=2 

FT employed=2 

PT employed=2 

Information 

Sciences  

(M level) 

Blended M=0 

F=2 

Overseas=0 

Home=2 

PT=0 

FT=2 

L=2  

PT employed=2 

E-learning 

module  

(M level)  

Online (with 

workshops) 

M=0 

F=3 

Overseas=0 

Home=3 

FT=0 

PT=3 

L=2 

E=1 

FT employed=1 

Self-

employed=2 

Online tutoring 

(PG Certificate 

level) 

Online (with 

workshops) 

M=3 

F=2 

Overseas=2** 

Home=3 

PT=5 

FT=0 

L=2 

E=3
!
 

FT employed=4 

Self-

employed=1 

Business 

Management (M 

level) 

Blended M=1 

F=2 

Overseas=3 

Home=0 

PT=0 

FT=3 

L=3
!!
 Student=3 

Digital 

Entrepreneurship 

(PG Certificate 

level) 

Online (with 

workshops) 

M=2 

F=1 

Overseas=0 

Home=3 

PT=3 

FT=0 

L=3 FT employed=1 

Student=1 

Self-

employed=1 

Total number of 

course subjects 

represented in 

the study = 8 

Total number of: 

Online courses 

(with 

workshops) = 4 

Online courses 

(without 

workshops) = 1 

Blended courses 

= 4 

Total 

number of 

Males = 10 

Females = 

19 

Total number 

of  

Overseas = 9 

Home = 20 

Total 

number of  

PT learners 

=15 

FT learners 

=14 

Total 

number of  

Home 

paying=13 

Overseas 

paying=6 

On bursary 

=4 

Employer 

support=6 

Total number in  

FT employment 

= 10 

PT employment 

= 5 

Self employed = 

4 

Student = 10 

 

M = Masters level; PG = Post-graduate; PT = Part Time; FT = Full Time 

*See Glossary for definitions of Overseas and Home students 
**These learners trained overseas. At the time of the study they were working full time in the UK 
***One of these learners is an overseas student and is based in Europe studying at a distance. Other overseas 
students in this course are based in UK during the time of study 
! 
Overseas learner fees was paid by the NHS employer 

!! 
Three overseas learners paid more than double fees in contrast with their UK counterparts 

Table 1 Heterogeneous characteristics of the research participant group 
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Results 

Situated in the constructivist paradigm, the research concluded the importance of reconstructing 

the individual learning process as a whole, rather than just focusing on online discussions as the 

main activity. The results showed that different learners did not regard just one activity on its 

own, such as online discussion participation, as their main learning process. The deconstruction 

of twenty-nine learners’ experiences concluded that each knowledge construction cycle was a 

complex mix of individual and social ways of knowing, affected by their constructs of personal 

control and emotions. Online discussion participation was a complex social psychological 

phenomenon among the different learning activities that was also affected by the two main 

personal constructs, personal control and emotions.  

Personal constructs and main tenets 

The grounded theory analysis approach identified control and emotions as the two main 

constructs influencing knowledge construction processes for different learners. The learners 

used individual and social learning activities, course requirements and learning resources to 

control their learning directions, goals and depth of engagement. Although all learners used 

online discussions during their online or blended learning courses, they did not equally benefit 

from participation. The learners’ emotions were significant and related to their experience of 

control over and social engagement in online discussions. Personal control and emotions 

influenced the active, moderate and silent participants’ choices to either learn alone or with 

others in the online learning context. The analysis concluded personal control and emotions 

experienced during the social psychological and practical processes were important enablers or 

disablers of knowledge construction using online discussions. That is, a feeling of personal 

control and positive emotions led to increased participation in a learning activity, including online 

discussions, and vice versa.  

The influence of personal control and emotions on ways of knowing and participation in online 

discussions led to the identification of three main tenets that helped to explain the differences in 

the knowledge construction of professional postgraduate learners who were active, moderate 

and silent participants in online discussions.  

These tenets were: 

Tenet 1 (T1) Individual and social learning preference Learners engaged in 

online, offline, individual and social activities depending on their learning 

preferences and their construction of personal control and emotions during a 

learning activity. 

Tenet 2 (T2) Online social identity A positive online social identity was an 

important precursor for successful participation and engagement in online 

discussions. 

Tenet 3 (T3) Practical and technical factors The time for learning, Information 

Technology (IT) access and a sense of ownership of the virtual learning space 

influenced control and emotional engagement during online learning activities 

including online discussion participation. 

These tenets were not independent but interrelated and influenced by the two personal 

constructs. The different constructions of personal control and emotions were related to learners’ 

learning preferences (T1), the social psychological processes for online social identity 

construction (T2), and the practical issues (T3) such as time, IT access, learning space 

ownership and learning goals. These differences in personal control and emotions due to these 

tenets explained learners’ differences in online discussion participation during online and 

blended courses. The next section demonstrates how T2 explained online participation 

differences. 
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The complexity of relationships between the constructs and tenets makes it difficult to capture 

the emerging framework in a diagram. Figure 1 is an attempt to capture the changes in the three 

tenets in light of the dynamic field created due to the two main personal constructs or the lenses 

with which learners viewed their learning worlds. It is noteworthy that personal control and 

emotions experienced during an activity were not constant but changed with participation in 

different activities. 

Figure 1 Diagrammatic representation of the dynamic relationships between the main tenets and  

the personal constructs 

The representation of the relationships in Figure 1 is borrowed from physics of magnetic forces. 

Just as magnets creates a force field and use it to deal with the action around them, the two 

main constructs personal control and emotions created field of action. The constructs’ fields of 

action acted as lenses for learners’ experiences and affected their learning choices. The 

personal control and emotions experienced during learning activities affected learners’ 

preferences for those activities (T1). The two constructs influenced construction of a positive or 

negative online social identity, which in turn affected the control and emotions experienced 

during online discussion participation (T2). The sense of ownership over IT due to ease of online 

access and time for learning also affected the personal control and emotional engagement 

experienced during online and blended course activities (T3). 

Personal control and emotions were determinants of influences on learning choices but were not 

some external forces acting on the three tenets. Instead, as personal constructs they were 

integral to the learners, their past experiences and their present learning experiences due to the 

three tenets. The constructs were lenses with which the learners viewed their learning worlds 

and decided on which learning activity to engage in. The participation in learning activities then 

resulted in different levels of personal control and emotional depth, which in turn influenced the 

construal of those learning activities for learning.  

It is also important to note that emotions were not separate entities from personal control but 

were closely and complexly related to how much control learners experienced during 

different learning situations. A sense of personal control was associated with positive 

emotions, and was linked to learning activities that most successfully validated or 

reconstructed meaning for learners’ existing construct systems. Likewise, less control was 

associated with negative emotions. It related to the learning activities that were invalidated 

from participants’ construct systems. This invalidation, negative emotions and less control 

also enabled knowledge construction as the learners tried to engage in alternative activities 

to gain control. This was particularly important for silent learners who felt less control during 

online discussions but read others discussions and participated in offline or email exchange 

to engage in discourse for learning. 

      

Emotions 
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T1 

T2 

T3 

Field of action:  
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Online social identity construction  

All three tenets together explained the differences in online discussion participation. Online social 

identity construction (T2) was the most significant tenet that explained the participation 

differences due to the online nature of the medium. It highlighted the social psychological 

processes that add to the understanding why some participants chose online silence, despite 

their preference for involving others in the knowledge construction processes and their desire for 

a sense of belonging, and why others participated in online discussions despite their preference 

for learning alone (T1). These processes surfaced the main building blocks of online social 

identity construction that explained why some learners chose to be silent in online discussions 

despite regular online access and time for learning (T3). 

All participants were concerned about how they were perceived by others in the online space. 

According to Augoustinos & Walker (1995), 

“social identity is that part of the individual’s self-concept which derives from their 

knowledge of their membership of a social group (or groups), together with the 

value and emotional significance of that membership” (pp.98).  

This research demonstrated that online social identity was a complex aspect of the participants’ 

self-concepts, which either promoted or demoted online discussion participation. Construction of 

a positive online social identity was an important precursor for successful online discussion 

participation. That is, in order to engage in online discussions learners desired an online social 

presence and wanted to be seen in a positive light by others in the online space.  

The online and blended course participants’ online social identities were shaped due to their 

memberships of the online or blended courses, and their roles outside the courses. Their online 

social identity constructions were ultimately influenced by how they presented self to others 

through their online messages and how they interpreted others responses or lack of responses. 

Figure 2 conceptualises the social psychological processes for online social identity construction.  

Firstly, knowledge of others and feelings of connectedness (Figure 2) were necessary conditions 

for online social identity construction. The learners, who knew the course colleagues and felt a 

connection with them due to similar professional goals, were able to develop an online social 

identity, experience an online social presence, felt inside the group and participated more in 

discussions. Whereas others like Kay, who felt they did not know others, felt excluded and 

separate from the online community, and participated less.  

“Because I didn’t know any of these people. There was only a handful of people 

that I ever got to know from face to face lectures, and it was quiet strange 

participating in a discussion or reading a discussion with sort of disembodied 

people.” (Kay Int 1) 

The second process, emotional response (1 in Figure 2) explained that it was the initial 

exchange of online messages that enabled this feeling of connection and awareness of others. 

Learners who had easy online access and had online communication skills were often the first to 

contribute. They received replies to their online messages and felt able to establish a social 

presence in the online space. They felt accepted in the online space, built confidence in online 

exchange and constructed successful online social identities.  

In contrast, lack of acknowledgement to initial and/or subsequent online postings resulted in 

feelings of inadequacy and exclusion from the online group. This resulted in learners adopting a 

peripheral role of reading others discussions and not contributing. The evidence suggested that 

negative emotional constructs due to lack of acknowledgement were linked to non-participation 

and a lack of a successful online social identity construction. As suggested by Shelly’s comment 

below, the differences in emotional connectedness and sense of control during online social 

identity construction processes led some learners to feel empowered and others disempowered 

during online discussions. 



ALT-C 2006 Research Proceedings 27 

Part 1 Paper 772: Knowledge construction in online learning 

“I didn’t feel part of the community at all. And this is why also I probably felt that I 

didn’t gain anything from it. In the end it just became an exercise. I just felt that for 

me it was just emotion. That involvement, it didn’t happen for me. I never felt I was 

inside. I felt I was on the outside looking in through that opaque glass, not really 

seeing.” (Shelly Int 1 & 2) 

In the desire to be accepted and seen positively by others in the online context, all learners 

stated they controlled how they presented themselves through their messages (2 in Figure 2). 

“I think my initial worry online was that putting work online and its there. And people 

can discuss it, think about it and go back to it. So (it is) important not to make a 

mistake …I think it is just more permanent in writing. I know I would say things, like I 

would say things now, perhaps things that I wouldn’t write” (Claire Int 1)  

 

 

Figure 1 Principal themes of online social identity construction 

Controlled self-presentations to get others to like you and to build a positive social identity are 

known phenomena in social psychology. In this research the learners identified using formal 

language in tutor-monitored online discussions, which limited open exchange of ideas. They 

made declarative statements or held back from participating. The learners in the research also 

identified that this imposed control resulted in a surface discourse and consequent 

disengagement.  

Another social psychological aspect of online social identity construction and online discussions 

was the conflicting social identities. The learners’ perceptions of how they were seen by others 

and how others actually saw them in online discussions were in conflict (3 in Figure 1). This 

conflict resulted from the learners’ desire to gain control over the online social situations, while 

they had limited awareness of how others perceived them. These conflicting social identities 

demonstrated the lack of sensitivity and awareness of each other and resulted in online 

disengagement by some and active participation or dominance of the online space by others.  
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“I have to say that it was tremendous disappointment that there were two very 

bossy people on the course. They were so dominant, but I think a lot of us felt 

quiet intimidated… I couldn’t actually see why one or two were on the course. 

They seemed to know so much… It also felt that they were up there, and I was 

down here and a couple of others were down here.” (Claire Int 2) 

Language socialisation was another aspect of social identity construction (4 in Figure 1). It 

resulted from the overseas learners’ repeated references to English language and personal 

control during online participation. The overseas learners in this research did not feel online 

discussions spaces were safe and effective for language socialisation and academic 

enculturation. They wanted to feel confident and to reconstruct their language identities as 

competent English speakers in the UK higher education context. They found face to face 

discussions in class and silent reading of online discussions supported this socialisation more 

effectively and safely than formal and controlled active online participation.  

The use of the online medium to engage in an online discourse in presence of a tutor and with 

unknown others was new to for 23 (out of 29) home and overseas learners in this research. 

These learners highlighted the need for induction to develop skills in online communication for 

learning, so they could feel safe and comfortable to express their learning needs.  

The analysis also confirmed the importance of professional identity construction during online 

and blended courses (5 in Figure 1). All participants’ aimed to socialise, construct, develop and 

expand their new or existing professional roles. They stated the importance of relevance of 

online discussions to their professional learning needs. The learners did not participate if online 

discussions were irrelevant and others professional interests did not match theirs. 

All of the above processes were interconnected as shown in Figure 1. The processes 

demonstrated the significance of positive emotions and personal control for online social identity 

construction, online participation and depth of participation. The importance of emotional 

response and feelings during online social identity construction highlighted importance of trust, 

knowledge of others and relationship with other learners. The sense of connectedness to others 

influenced openness and perceptiveness of others identities for discursive learning. The different 

levels of personal control experienced during online group and social identity construction also 

surfaced hidden power discourses in online discussions, which benefited some learners and 

disadvantaged others.  

Implications for online educators 

Although social identity is a much-studied phenomenon in social psychology, it is rarely studied 

in the online learning context. This paper highlights the significance of online social identity 

construction processes for online discussion participation for learning. The research has shown 

that online socialisation does not follow a neat linear sequence of engagement and participation. 

The three tenets together explained that there are personal preferences, social psychological 

issues and practical factors that determine whether learners choose and benefit from online 

participation or not. Online educators can use the understanding of the online social 

psychological processes to design and facilitate online discussions in formal courses. Online 

researchers can also investigate each tenet with other learner populations, subjects, learning 

contexts and different forms of online communication technologies. 

Firstly, the significance of personal control for professional postgraduate learners calls for online 

course designs to include opportunities for learners to identify their own learning goals and 

construct personalised learning pathways. This does not mean the practitioners need to develop 

learning strategies that suit all different learners. They could build learning opportunities that 

allow, support and challenge learners to construct their own learning pathways.  
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Secondly, for online learning to be flexible and accessible, the educators also need to take 

account of the learners’ personal learning interests and goals, the time they have for learning, 

their different learning preferences, and have the flexibility to accommodate learners’ personal 

and professional responsibilities outside the course. Thirdly, educators need to recognize the 

importance of personal control, emotions and emotional connection for participation in online 

discussions. Any online discussion strategies need to ensure the discussion tasks are relevant to 

learners with different professional needs. A pre-course induction may be necessary where 

learners can develop technical skills and practice online communication to openly discuss and 

challenge each other. It is recommended tutors include time and strategies for initial online and 

offline socialisation so learners can get to know others, building an intersubjective understanding 

about each others goals, building trust and an emotional connectedness. This socialisation can 

foster a sense of responsibility towards others in the online group, give consideration to language 

differences and foster openness in different English usages. 

An understanding of the above tenets and constructs will not necessarily result in increased 

online participation. But it may result in educators who are more aware of the complexities of 

online engagement. This awareness may enable them to become more sensitive and perceptive 

to learners with different learning preferences, and to the power discourses in online discussions, 

so they can support more equitable learning experiences for their learners. 

Conclusion 

This paper has presented the main results of a qualitative study that investigated knowledge 

construction processes of different learners. The paper has demonstrated that online discussion 

participation in online and blended courses is more complex than it may first appear. It is more 

than a two-way textual exchange. It is bound with complexities of social identity, social 

presentation, emotions, control, conflict and power discourses. It is also influenced by the 

practical access factors and personal learning preferences, which are in turn affected by the 

personal control and emotions experienced during learning. The discussion has also outlined 

how practitioners can use the main tenets and constructs to construct more learner-centred and 

equitable learning strategies.  
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Abstract 

Effective collaboration dynamics are at the core of learning, knowledge exchange and innovation 

processes. Nevertheless, in today’s global environment, a large number of collaboration 

initiatives fail to deliver the value expected, as complexity is increased by the diversity and the 

distributed nature of the people, groups, and knowledge sources and by the knowledge 

integration processes involved. Effective collaboration competencies are hence emerging as a 

key condition for productive and sustainable value creation at the individual, team, organizational 

and inter-organizational level. L2C—Learning to Collaborate—is an ongoing research project 

addressing the design of effective immersive simulation-based learning experiences supporting 

the development of collaboration competencies both at the individual and organizational level. 

The key characteristic of such advanced learning tools consists in the integration of 

psychological, motivational, cognitive, organizational, cultural and technological factors affecting 

the success or failure of collaboration into the modelling of a set of virtual characters with whom 

learners can interact dynamically within a challenging and realistic collaboration scenario. This 

paper provides an overview of the conceptual basis, key design principles and expected 

pedagogical impact of this new type of immersive simulation-based learning experience. 

Introduction 

Effective collaboration dynamics are fundamental to learning, knowledge exchange and 

development/innovation processes in a wide variety of educational, economical or societal 

contexts. In spite of the attention that the subject of collaboration has attracted over the last few 

years in fields like management (Hansen and Nohria, 2004), organizational dynamics (Mayer et 

al., 1995; Orlikowski, 1992) and education (Pea, 1994), no traditional or computer-enhanced 

approaches and learning solutions have emerged to-date which address efficiently and 

effectively the development of collaboration competencies from an inter-disciplinary perspective, 

including: 

 individual psychological and motivational factors determining knowledge seeking and 

behavior sharing of people involved in collaboration 

 group, organizational and inter-organizational factors conducive or detrimental to 

collaborative behavior 

 cognitive and behavioral mechanisms to support effective knowledge exchange processes in 

order to seek and integrate knowledge from diverse sources taking into consideration their 

contextual embeddedness 

 opportunities and pitfalls of technologies aimed at supporting distributed collaboration 

 pragmatic aspects resulting from the analysis of best/worst cases and experiences of 

collaboration patterns in different contexts (such as merger-like situations, joint ventures and 
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initiatives by global teams of business or social entrepreneurs, alliances between educational 

or public sector organizations, global professional communities, or international research 

consortia) 

In fact, in today’s global environment, a very large number of collaboration initiatives fail to 

deliver the value expected (Shenkar and Yan, 2002; Miles and Snow, 1992; Labianca et al., 

1998), as collaboration complexity is significantly increased through the diversity and the 

distributed nature of the people, groups, and knowledge sources, through Information and 

Communication Technologies (ICT) and e-collaboration platforms involved to support such 

distributed processes. 

The collaboration challenge 

If, under the best conditions, collaboration can be successful in “traditional” settings in which 

people and organizations are either co-located (such as in centralized R&D centres) or 

distributed but involved in “simple/highly structured” collaboration processes (such as software 

developers operating within open source communities [Angehrn and Loebbecke, 2004]), we are 

reaching today a “Collaboration Frontier” (see Figure 1). 

 

Figure 1 Collaboration and knowledge integration frontier 

Our ultimate objective, however, is to acquire the competencies to move beyond the current 

“Collaboration Frontier” into contexts in which highly distributed and diverse groups are able to 

successfully collaborate on complex types of knowledge exchange and knowledge creation 

processes. This emerging need is calling for innovative approaches to design and deploy 

effective learning experiences aimed at stimulating and facilitating the acquisition and continuous 

development of collaboration and collaboration management competencies. 

It is with this objective in mind that the project “L2C: Learning to Collaborate” was launched as 

an EC co-sponsored R&D collaboration among several European academic institutions and 

industry partners. 

The “L2C: Learning to Collaborate” perspective 

The ongoing work on the L2C Project is progressively aiming at the design of immersive 

simulation-based learning experiences supporting the development of collaboration 

competencies both at the individual and organizational level. The key characteristic of the project 

consists in the adoption of validated simulation design principles (SmallWorld Simulations or 

SWS [Angehrn, 2006]) underlying the development of learning experiences which are currently 

extensively used to develop the competencies of managers, engineers and decision-makers in 

top business schools (such as MIT, Stanford, etc.) in managing change and innovation in 

different types of organizational contexts [see e.g. Angehrn, 2005 and 2004a].  
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A concrete example of a learning experience which can be classified as a SmallWorld Simulation 

is the so-called ‘EIS Simulation” (Manzoni and Angehrn 1997; Angehrn 2004/5) which has been 

widely adopted over the last few years to substitute or complement traditional ways of teaching 

change management competencies to engineering and management students, as well as to 

experienced executives. In this type of simulation, learners (operating typically in small teams) 

are projected into a realistic scenario in which they have to play the role of “change agents” sent 

into a company with the mission of introducing a major innovation (a new Information and 

Reporting System). Over a period of six simulated months their task is to get to know and 

convince more than 20 simulated characters (representing the top management of the simulated 

organization) to adopt the innovation by using different communication and intervention tactics to 

address their different forms of resistance to change, by understanding and leveraging the formal 

and informal/hidden social networks among the simulated characters, and by taking into 

consideration the specific culture of the targeted organization in which the innovation has to be 

introduced.  

The EIS Simulation provides a concrete example, the effectiveness of which has been validated 

by thousands of user experiences in academic and corporate contexts, of how the know-how of a 

specific complex domain (in this case: change and innovation management in organizations) can 

be embedded in a dynamic, computer-based simulation to provide a rich, intensive, and realistic 

game-like learning experience considered superior to more traditional ways of teaching such a 

complex subject (Manzoni and Angehrn 1997). 

Applied to the challenge of developing collaboration competencies, as described in the previous 

section, the design approach adopted for L2C Simulations consists mainly in integrating 

psychological, motivational, cognitive, organizational, cultural and technological factors affecting 

the success or failure of collaboration into the modelling of a set of virtual characters with whom 

learners can interact dynamically within a challenging and realistic collaboration scenario similar 

to the one outlined above. 

Designing simulation-based learning experiences  
for collaboration competencies development:  
Underlying models 

The first step in designing SmallWorld Simulations addressing the development of collaboration 

competencies consists in the identification of relevant models emerging from either academic 

studies or empirical observations. 

The design of the EIS Simulation is for instance based on a number of models related to 

innovation dynamics, individual patterns of resistance to change, and cultural factors, which have 

been embedded in the simulation engine in order to model the behavior of the simulated 

characters in a believable way and to reflect realistically the dynamics of a specific change 

scenario (see [Angehrn, 2004b] for more details, or [Angehrn et al. 2005] for a description of the 

models and dynamics underlying EduChallenge, a special version of the EIS Simulation in which 

users/learners are challenged with a change project taking place in a university environment, 

interacting with simulated characters representing deans, faculty members and university 

administration staff). 

Analogously, the design of L2C Simulations is based on a number of models related to the 

theory and practice of collaboration, as well as on a number of pedagogical/learning factors 

which guarantee its pedagogical effectiveness: Stimulating and facilitating the acquisition and 

continuous development of collaboration competencies in managers and professionals operating 

in the educational, business or social areas. 

Within the L2C Project, six domains have been identified from which to select conceptual and 

behavioral models (theories), relevant collaboration patterns (practice) and relevant knowledge 
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gained through the deployment of traditional or advanced learning approaches which target the 

development of collaboration competencies (learning). These models, patterns and knowledge 

will be integrated and embedded in the simulation-based learning experiences. 

Figure 2 L2C Underlying Knowledge Domains 

Collaboration-related motivational and cultural dynamics 

A first significant barrier to effective collaboration can be associated with the ‘willingness’ or 

‘motivation’ gap. This includes cognitive and psychosocial factors preventing individuals from 

perceiving the value of collaborative behavior and knowledge sharing, and rather perceiving it as a 

threat (Ashforth & Mael, 1989; Brewer, 1993). Similar barriers operate at the level of groups and 

organizations (non-collaborative group and organizational cultures) as well as in inter-

organizational contexts, in which competitive pressures often lead to non-collaborative behavior 

(Fulk & al., 1992, Locke and Schweige, 1979). Dominant mental models and habits need to be 

taken into consideration. Such models reflecting relevant individual psychological factors, attitudes 

and behavioral patterns, as well as the relevant dynamics unfolding in teamwork, groups, 

organizational or inter-organizational collaboration contexts provide the basis for modelling the 

diverse characters and behaviors embedded in the simulation-based learning experiences.  

Collaboration-related knowledge integration dynamics 

A second significant barrier to effective collaboration can be associated with the ‘competency’ 

gap. Even when fully motivated (intrinsically or by environmental factors (Collins and Amabile, 

1999)) to collaborate, individuals, teams, or organizations might not have the competencies to 

effectively integrate different knowledge sources (Cohen and Levinthal, 1990), as this requires 

an often under-estimated ability to bridge different “thought worlds” (“semantic spaces”, “coding 

schemes” etc., Tushman, 1977; Tushman & Katz, 1980; Dougherty, 1992) as well as a 

significant de-contextualization and re-contextualization effort (De Vries, et al., 1998). This is 

particularly relevant when the knowledge sources (people, knowledge assets, processes, 

technologies, etc.) have a strong tacit component (Hansen, 1999) and are very diverse in terms 

of background and culture. Additional studies stemming from the knowledge management and 

knowledge integration areas (Hargadon 2003; Fliaster, 2004; Grant, 1996; Hippel 1994; 

Johnson, 2001; Wenger, et al., 2002) are providing the basis for selecting and integrating the 

most relevant models to enable the resulting simulation-based learning experiences to reflect the 

complexity of knowledge integration dynamics and ways of addressing this complexity 

productively, beyond developing increased awareness and stimulating the interest to extend 

one’s competencies in this domain (individual and/or organizational collaboration readiness).  

On the individual level, in addition to motivation, there are two critical areas of knowledge 

integration/fusion competence—the cognitive and the social component (Fliaster, 2004). The 

cognitive competence means the ability to seek knowledge assets in diverse contexts and to 

transfer, adapt, combine and develop them further. Additionally, empirical research suggests that 

transferring new knowledge and maintaining a diverse social network are related activities and 
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have a reciprocal effect on each other (Reagans & McEvily, 2003). In these terms, social 

competence means in particular the ability of individuals to establish and maintain collaborative 

interpersonal relations (Wunderer & Dick, 2002; Kihlstrom & Cantor, 2000). Both social and 

cognitive competencies contribute to the perceived trustworthiness of actors, thus playing a 

decisive role for knowledge-sharing and other forms of collaboration which are relevant for 

innovation and learning (Mayer et al., 1995; Levin & Cross, 2004). 

Furthermore, the social network theory has shown that new and useful knowledge can be 

gathered through trusted “weak ties” (Levin & Cross, 2004) and brokerage across structural 

holes (Burt, 2004). Social networks that span structural holes are associated with creativity and 

innovation, high compensation and profits (Burt, 2001). An integrative analysis of motivational, 

social, cognitive as well as structural dimensions of effective knowledge integration processes in 

collaborative social networks is another critical area from which models to be embedded in L2C 

Simulations can be drawn from. 

Collaboration-related workgroup/team dynamics 

Effective workgroup dynamics is a third essential component of collaboration (Poole & al. 1993; 

Hogg & Abrams, 1993). This is particularly the case when people are geographically distributed 

and need to support their collaboration through a variety of media and technologies as studied in 

the area of Computer-supported Collaborative Work (CSCW) (Benbasat & Lim, 1993) and Virtual 

Communities (Finholt & Sproull, 1990). Adopting traditional team dynamics management 

processes for such distributed workgroups has clear limits in terms of sustaining critical factors 

such as attention (Davenport and Beck, 2001) or trust (Davis, 1989; Jarvenpaa & Leidner 1998). 

The insights from the relevant literature stemming from online team dynamics, virtual 

communities success factors and experiences with different types of collaboration technologies 

and mechanisms (such as social translucence (Erickson et al. 1999), reputation and presence 

technologies (Hollingshead & al., 1993)) also need to be integrated in the simulation-based 

learning experiences to provide a richer understanding of the impact of ICT on collaboration 

dynamics. 

Collaboration management competencies: Best/worst practice  
cases and patterns 

A number of articles and books have appeared presenting theories built on practical experiences 

with the management of different types of collaboration contexts among different organizations 

(Huxham and Vangen, 2005; Katzenbach and Smith, 1993). Combining these insights with new 

data resulting from questionnaires and structured interviews conducted with the non-academic 

partners involved in the L2C Project is a critical step for identifying representative collaboration 

experiences (both successful and unsuccessful ones) and analyzing the management factors 

which lead to their success or failure. This includes a classification of cases documenting 

Collaboration Patterns and related Collaboration Traps embedded in the realistic scenarios on 

which the simulation-based learning experiences are built. 

Learning solutions addressing advanced collaboration dynamics 

Although there is effectively a large amount of literature on the relevance of team competencies, 

not many learning solutions exist today to address the domain of collaboration competencies 

(Euler, 2004). Nevertheless, a number of valid insights can be gained from current practices and 

experiences with current pedagogical approaches (both traditional and advanced, in terms of 

conceptual and technological sophistication) aimed at developing at least one of the 

competencies related to effective collaboration, providing learning experiences for instance in the 

areas of Knowledge Management (Scardamalia & Bereiter, 1994), Social Competencies and 



36 ALT-C 2006 Research Proceedings  

Part 1 Paper 1033: L2C: Designing simulation-based  

learning experiences for collaboration competencies development 

Social Networks (Williams, 2002), Group Dynamics, or e-collaboration (Gibson & Cohen, 2003; 

Mayrhofer & Back, 2003). 

Advanced simulation and agent technologies 

A number of relevant frameworks, research projects, technologies and standards are emerging 

in the domain of simulations enabling users/learners to interact dynamically with believable 

cognitive agents and characters, i.e. socio-cognitive agents embedded in dynamic simulations 

and displaying the behavior of individuals (Sarjoughian and Singh, 2004, Baillie de Byl, 2004, 

Funge and Terzopoulos, 1999). Within the L2C project we aim to build on and extend the design 

of generic gaming architectures and tools (simulation engines and development environments), 

the underlying modelling component (simulation kernels and modular knowledge integration 

modules) as well as the user interface component (advanced user interfaces for socio-cognitive 

agents) to achieve the degree of flexibility and believability necessary for the design of 

SmallWorld Simulations [Angehrn 2006]. 

Implementing simulation-based learning experiences  
for collaboration competencies development:  
Design elements 

The second design-oriented step consists in selecting and integrating the models, dynamics and 

the insights gained in the first step into an interactive simulation providing the basis for the 

targeted L2C Learning Experiences (see Figure 3).  

Figure 3 L2C Simulations Design Process (adapted from [Angehrn 2006]) 

As mentioned in the first part of this paper, the specificity of the targeted simulations is to 

integrate models of: (i) individual behavior (to allow learners to come into touch with different 

types of individuals displaying different types of attitudes), (ii) group interactions and 

relationship network dynamics (e.g. influence networks affecting the diffusion of attitudes in a 

group), (iii) organizational contexts and dynamics (e.g. specific cultures reflecting a given 

industry, a family business or an SME context), and (iv) intervention dynamics (e.g. what 

happens when the learners try to intervene in the simulated context using different approaches 

and tactics). 

Key design guidelines also include a realistic scenario, a challenging collaboration-related 

management mission, a set of believable characters, a range of managerial actions and a 
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realistic role for the players (operating typically in teams to strengthen the collaborative learning 

dimension of the simulation-based learning experience, [Manzoni & Angehrn 1997]). 

In addition to design guidelines, the L2C Project is producing implementation guidelines 

which support the selection and design of appropriate modelling approaches and technologies 

for simulation kernels (engines and integration of specific dynamics) and user interface 

components. Such guidelines aim to provide games and edutainment designers with a structured 

approach for developing and deploying effective learning experiences based on realistic 

scenarios in which learners are placed in the situation of being in charge of “managing” complex 

collaboration processes, and where they come into touch dynamically with all the factors (at the 

individual, group, organizational, as well as the cognitive and behavioral level) determining the 

success of failure of collaboration dynamics.  

Design and implementation guidelines are being complemented by pedagogical guidelines 

describing the ideal educational settings and processes in which L2C Simulations can be 

deployed in universities or organizations. This is particularly important, as (1) L2C Simulations 

have the primary objective to stimulate and facilitate learning, and (2) the “learning-by-playing” 

approach employed is not the currently dominant model for adult learning. The key role of games 

in triggering learning, knowledge structuring and cognitive change in children has been 

extensively analyzed in the work of Piaget and Vygotsky (Wadsworth, 1979; Moll, 1990). In adult 

education, and particularly management development, computer simulation games have been 

employed successfully over several decades, and studied extensively in terms of their impact on 

variables such as the development of various competencies and skills, motivation, willingness to 

experiment, development of appropriate mental models, and critical thinking (Wild, 1996; 

Malone, 1981; deJong, 1991). However, the successful deployment of “games” in organizational 

learning contexts remains a challenge in most cultures and organizations. 

The key hypothesis we aim to test through the resulting L2C simulations is the extent to which 

ICT-based systems can be used to: (1) model cognitive and behavioral processes related to 

collaboration dynamics, (2) embed such processes in interactive game-like learning experiences, 

and (3) help individuals and organizations to diagnose and learn how to address cognitive and 

behavioral barriers (at both the individual and organizational level) to effective collaboration and 

knowledge sharing. 

Conclusion 
In the modern hyper-competitive business environment, learning and innovation are increasingly 

seen as the most powerful sources of competitive advantage. Current theoretical and empirical 

research has also demonstrated that the most successful firms span multiple, otherwise 

disconnected industries and markets and develop new technologies, products, and processes by 

recombining existing knowledge assets in new, creative ways [Hargadon, 2003]. Effective 

collaboration competencies are hence emerging as a key condition for productive and 

sustainable value creation at the individual, team, organizational and inter-organizational level. 

L2C Simulations, the design of which has been discussed in this paper, address the area of 

collaboration from a multi-disciplinary perspective, integrating insights and models from social 

sciences, knowledge management, collaboration-oriented ICT, and experiential, computer-

enhanced learning.  

Research-wise, our objective is to demonstrate how individual cognitive and behavioral 

processes and relevant organizational dynamics can be modelled using simulation technology in 

a way that is realistic enough to trigger experiential learning about the factors determining the 

success or failure of collaboration in organizational and inter-organizational contexts. This line of 

research will hence contribute to extend our understanding of how to best design and deploy 

learning-oriented simulations of social interaction contexts (Aldrich, 2005; Angehrn et al., 1995; 

Angehrn and Nabeth, 1997; Angehrn, 2005 and 2004a; Gilbert, 1993; Gilbert and Chattoe, 2001; 
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Magerko and Laird, 2003; Salen and Zimmermann, 2003; Sarjoughian and Singh, 2004;Yilmaz 

and Oren, 2003). 

The ultimate objective is to provide: (i) the community of educators with a new technology-

enhanced approach to the effective development of relevant collaboration competencies, and (ii) 

the community of instructional designers, learning technologies experts and researchers with 

tools, components and a conceptual and design framework enabling them to design and deploy 

their own collaboration scenarios, simulations, and learning experiences. 
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Abstract 

To contribute to the understanding of emerging “micro”-phenomena in the field of e-learning, this 

paper is introducing some new key terms and concepts: micromedia, microcontent, 

microknowledge, microlearning. It is argued that until now e-learning has been suffering from a 

special kind of digital divide: Web-based media are developing much faster than institutions, staff 

and learners can adapt. They are taking on a life of their own, calling for new roles and practices, 

and even new communities and personas. To understand the new Web, the traditional tool 

paradigm has to be complemented by a media paradigm. This new Web has to be 

conceptualized not only as a technological and educational infrastructure, but as a complex and 

dynamic ecosystem based on microcontent: very small pieces, loosely joined, permanently 

rearranging to form volatile (micro-)knowledge clouds, and making necessary new forms of 

microlearning. 

Introduction: How dead is e-learning? 

This paper argues that for an adequate understanding of future e-learning, a radical change of 

perspective is needed. It is not a matter of choosing or discarding digital networked technologies 

as tools, or as the plural of medium—it is a matter of recognizing them as media more generally, 

that is as an immersive and all-pervasive environment in the sense invoked by Marshall 

McLuhan. Becoming media, tools and technologies are taking on a life of their own and 

transform not only the character of content and user’s roles, but even of social and cultural 

structures.  

Most concepts of computer-supported learning are still based on a tool-paradigm. A digital 

device, application or technology is seen as a medium for delivering precast instructional content 

faster, cheaper, better managed and better targeted.  

But that just doesn’t work. In the last years it has been many times declared that “e-learning is 

dead” (e.g. Adkins 2003; Cross 2004; Leinonen 2004), both in corporate and academic contexts. 

Ironically, when the term “e-learning” had been coined in 1998, it initially had stood itself for an 

explicit counterdraft to the static, restricted and overly formalized “computer-based training”. But 

during the e-learning bubble it has widely just been transformed to something like Web-based 

Training plus Learning Management Systems (Cross 2004).  

Both Jay Cross and Leinonen add to their rather harsh verdicts a traditional dialectical twist: 

“E-learning is dead! Long live e-learning!” There seems to be something like a tacit promise 

inhering within digital networked media that is inevitably leading to visions of a different 

“learning in a digital age” (Siemens 2005). And though e-learning as we know it may not have 
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been a success story, these visions have to be taken earnestly. The problem is how to 

translate them into practice. 

And it is not only about visions, but also about pure pragmatic necessity. Undeniably there is a 

“loss of education[al] quality” that is being mourned by the partisans of the pre-digital world 

(Hirshheim 2005). But there simply is no way back. As we will all be even more immersed in the 

digital media environment, there just is no choice. People must learn, and as digital media have 

become ubiquitous, they must learn to learn using digital media—or not learn at all 

(Neuhold/Lindner 2006).  

One main aspect of this is fragmentation. We have to learn to live—and learn—in a micromedia 

cosmos: content, attention, communications, roles, even of (pre-digital) communities and 

identities … all seems to be falling into digital fragments, loosely joined, that are permanently 

rearranging to form a multitude of new patterns, tasks and threads.  

This paper will first have a look at the technological characteristics and properties of 

“microcontent” and “micromedia”—two terms only recently coined as a reaction to significant 

changes in the way digital content is produced, received, used and re-used over the Web. It will 

be argued that from this some important conclusions can be drawn regarding the changing 

nature of processes of (micro-)knowledge acquisition and (micro-)learning. 

Special attention will be turned to the changing effects of micromedia on learner’s roles and 

attitudes—not only, and not in the first instance, relating to “geeks”, the “digital natives” or the 

“Net Generation”, but to the “digital immigrants” of all ages which seem to be still representing 

the mainstream of knowledge workers—and (at least in Austria) students too.  

The next section will take a deeper view of some exemplary technologies and concepts 

representing the general trend towards microcontent-based communication and information, 

beyond the usual discussion of blogs, wikis and podcasting. Arguing from a perspective of 

“Computational Humanities”, interesting theoretical applications of some new Web-based 

applications and technologies will be outlined.  

The last section will turn back to the educational field to discuss emerging concepts of “e-

learning 2.0”, “nanolearning” and “microchunk learning” and to sketch out some consequences 

for future (micro-)knowledge acquisition and (micro-)learning. The paper will conclude with a 

summary and a look at prospects for future developments. 

1 “Micromedia” and “microcontent”: Some definitions 

1.1 “Micromedia”  

Currently, “micromedia” has been associated with two, relatively independent definitions. Lev 

Manovich, a leading theorist in digital media studies, distinguishes two movements: one that is 

driven by broadband and multimedia technologies “toward ‘more’—more resolution, better color, 

better visual fidelity, more bandwidth, more immersion”, and one that is on the contrary 

“characterized by low resolution, low fidelity, and slow speeds” (Manovich 2000).  

Manovich prophesized that what he called “minimalist media or micro-media” would “not only 

successfully compete with macro-media but may even overtake it in popularity”. In this 

perspective, micromedia is not just a poor, less satisfactory early stage of rich “macromedia”, but 

a remarkably stable cultural form of its own right that has just been moving "from platform to 

platform", from earliest PCs to early game consoles, from the early Internet to Web-enabled cell 

phones.  

The main advantage seems to be its casual quality. Because they do not demand the full 

attention and involvement of the user, micromedia can be easily integrated in complex 

multitasking media environments.  



ALT-C 2006 Research Proceedings 43 

Part 1 Paper 773: Use these tools, your mind will follow. 

Learning in immersive micromedia and microknowledge environments 

A more recent, quite influential definition of micromedia is provided in the context of the so-called 

“Web 2.0” (see the Wikipedia entry of the same title for an introduction) and the parallel 

development toward a highly dynamic, open and fragmented digital “attention economy”. In this 

sense, “micromedia” are digital atomized media “that can be consumed in unbundled 

microchunks and aggregated and reconstructed in hyperefficient ways.” (Haque 2005).  

Both perspectives are compatible. While Manovich was looking at technological constraints of 

micromedia devices to discover an independent segment of digital media culture, Haque is 

noticing the emerging new habits and practices of broadband users who are simultaneously 

using many applications, looking for information of different kinds and following multiple 

communication threads. And both are emphasizing the future key role of mobile phones.  

2 Microcontent 

In “micromedia” environments, content necessarily becomes “microcontent”. This complementary 

term has been coined in 2003 describe the same phenomenon from a pragmatic IT-perspective:  

“Microcontent is information published in short form, with its length dictated by the 

constraint of a single main topic and by the physical and technical limitations of 

the software and devices that we use to view digital content today. We’ve 

discovered in the last few years that navigating the Web in meme-sized chunks is 

the natural idiom of the Internet.” (Dash 2002) 

Anil Dash is a programmer and Vice President of a company whose innovative products 

(Movable Type, True Type) have been largely responsible for the Weblog-boom between 2002 

and 2005. But the importance of the “microcontent”-concept goes far beyond blogs—they just 

were (and still are to some extent) something like the main laboratory of the newly emerging, 

microcontent-based media landscape of the “Web 2.0”. “Microcontent” refers to basic, usually 

very small units of digital information that are not locked in “documents” or “Web pages”, 

individually addressible via “permalinks” and therefore allowing use and re-use in much more 

loosley structured and volatile (macro-)containers and (macro-)contexts (Dash 2002, Spivack 

2003, Lindner 2005, Leene 2005). 

3 Mainstream micro-learners 

“There is a world of difference between the modern home environment of integrated electric 

[digital] information and the classroom [respectively the office].” (McLuhan/Fiore 2001) 

McLuhan, the founding father of media studies, made this diagnosis in 1967. His remarks about 

the impact of “electric media” on education and the turn to “everyday learning” appear prescient 

in the context of more recent publications on “digital minds”, the “Net Generation” or digital 

knowledge workers (e.g. Negroponte 1995, Tapscott 1997, Prensky 2001 and 2004, Alexander 

2004, Oblinger/Oblinger 2005, Jones et. al. 2005, Levy 2004, Johnson-Eilola 2005). 

The authors agree in that one of the main characteristics of students and workers is an ever 

diminishing attention span. They are used to receiving information really fast. They like to 

multitask. They prefer graphics or text chunks that can be scanned at one glance and random, 

hypermedial access to information. They function best when networked. They want to be 

engaged, expect instant feedback and quickly loose interest when forced to remain passive. And 

the borders between private life and work, and games and ‘serious work’, get blurred.  

Such assertions are being borne out in everyday experience, and can be connected to the 

micromedia trend. But those patterns of a new digital life and workstyle are in no way exclusive 

to geeks, hackers and “digital natives”. The virtuosos of “life hacking” and the “re-mix culture” are 

a minority within the “Net Generation”. In Austria at least, the majority of users still don’t know 

any HTML, are not very skilled at navigating and searching the Web and lacking the kind of 

digital literacy needed for blogging. The same goes obviously for the average Microsoft Office 
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worker—he is still quite different from the type of advanced “symbolic-analytic worker” Johnson-

Eilola (2005) describes as not merely using, but inhabiting information. 

The interesting thing is that the micromedia experience is not limited to digital natives. Most of 

the characteristics listed above can also be applied to the mainstream of students and digital 

workers, who are checking the e-mail-box more than once per day, are searching with Google, 

are using cell phones for lots of short calls to keep in permanent contact with their peers, or are 

just keeping more than one window open on the PC. The transition to digital micromedia 

environments is fully under way.  

The so-called “information overload” is not so much a problem of “too much information”. It is the 

consequence of the clash of old media behavioral patterns and new kinds of micro-chunked, 

multi-channeled digital information.  

The difference between the mainstream and the avant-garde of media users (who are better 

called media beings) is mostly that the latter are not just experiencing the general 

fragmentization of information and communication, but also develop positive strategies to cope 

with this: re-framing, re-constructing and re-using microcontent, integrating it into new kinds of 

patterns and threads. But increasingly this has not just been left to individual media 

competencies. In the last years a new wave of new online applications and services to support 

this has emerged.  

4 Micromedia technologies  

To escape the hype-speak of the net-visionaries one has to look closely at the level where things 

really are happening. And this is not in the first place “the people”, as is often stated, but 

applications and interfaces: “Use your media tool, your mind will follow,” to bend a famous pop 

culture-quote. Not only are communities “built by software”, as a renowned software developer has 

put it (Spolsky 2003), but to a large degree, identities, knowledge and learning experiences too. 

In the last years educational theory has been staggering behind the dynamical changes of Web 

technologies and practices. The real innovations in Computational Humanities or Cultural 

Informatics have been made by small teams of programmers experimenting with technologies 

with wide theoretical implications: the blogosphere, wiki-based collaborative texts, “folksonomies” 

and the like. These plain and simple online applications, interfaces and services not only “put the 

users in the center” but in fact transform the user through small software implementation details 

that result in big differences in the way the community (the individual, the knowledge worker, the 

learner…) develops, behaves, and feels.  

The focus on microcontent is the common denominator. A closer look on the main groups of 

applications shows some fundamental characteristics of the new micromedia environments that 

have to be understood to create new kinds of microlearning experiences. 

(a) “Point of Presence”: The basic interface metaphors of the Web are about to change. Up to 

now we have still “pages” that are “read” and “sites” and “portals” that are “visited”. Web-shops 

and marketplaces supplement this by a rudimentary personalized cockpit-type of interface, 

where users do not have to “go there and get it”, but feel like “being in control”. But the 

immersive “Web 2.0” interfaces take another radical step further: a point of presence, to borrow a 

term from network technology. Now users experience data really like a digital extension of mind: 

like being surrounded by a cloud of microcontent dynamically gathering and re-structuring in 

every moment. In the “Come to Me Web” (Vander Wal 2006) the desired 

information/communication/content is brought to the screen in an instant. And as the screen itself 

is changing from a window or a cockpit’s radar screen to a projection screen of the digital mind, 

this is obviously changing the role of future learners in a fundamental way. 

(b) “Digital Life Aggregators”: The new point-of-presence-interfaces are typically designed with 

much white space. They are blank, because the users are expected to “write themselves into 
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existence”, as David Weinberger (2002b) has put it. And now it is not only writing anymore, but 

doing a collage of quotations, links and annotations. New software applications support these 

practices. They encourage users to aggregate and re-mix all kinds of microcontent, from texts to 

pictures and audio-clips. The general tendency of micromedia seems points to a fundamental 

shift in the external and internal representation of the self, from being controlled and stable (like 

in a homepage) to taking on a vague and dynamic shape (like in a Weblog).  

(c) “Micro-conversations”: From the beginning, “social” applications like newsgroups and e-mail 

have been the real “killer applications” of the Web. “The Web is a conversation”, as Weinberger 

(2002) has put it. “Social Software” (see Allen 2004) was developed that is supposed to extend 

people’s social abilities and needs into the virtual world. But even “Friend Of A Friend” (FOAF)-

services like MySpace or LinkedIn that are building on this metaphor are only as “social” as the 

early “live Webcams”, uploading one photo every fifteen minutes, were “live”. Social software is 

not an extension of real world relationships and entities. “Online conversations” are made of 

digital texts with links, written and read by individuals being alone and staring at a screen. Even if 

one is communicating with one’s own family via social software, it feels different and creates new 

and different roles and personas. From a micromedia point of view it is therefore more interesting 

to ask exactly how the asymmetric threads of loosely connected micro-statements from different 

sources get to form networked “conversations”. From that new ways of designing and re-framing 

microcontent into more complex patterns could be derived. 

(d) “Ubiquitous Web”: A new ecosystem is created, as microcontent-based media rip the 

traditional containers—digital “documents”, “Web pages” and databases—into pieces 

(Weinberger 2002a). In this respect “multitasking” is not simply a bad habit of online addicts, but 

a natural reaction to the multiple options of consuming, producing and re-using microcontent on 

the Web. And it is not restricted to the networked PC: The “attention crisis” is a symptom of the 

multimedia lifestyle that is already realizing an “ubiquitous Web”, integrating the PC, the Web, 

audiovisual media and, increasingly, mobile phones (Rheingold 2003). Different media and 

platforms converge into one digital wireless environment accessible from different devices and 

platforms. Microlearning will have to adress this new environment. 

(e) “Background media”: From the micromedia perspective, Web-enabled phones play a most 

interesting part in this. They are “background devices” (Schick 2005) that seem to create a 

different layer of the mediasphere. While the user’s focus is elsewhere, they are always there, 

in a state of latency, until a call or an SMS is coming in and one can make the choice to bring it 

into the foreground. This is pointing to a new way of experiencing information, beyond the old 

push/pull-model (for a discussion see Hagel/Seely-Brown 2005), and relevant also to the Web. 

In a way the essence of microcontent and micromedia can be studied best when looking at 

mobile content: how does it have to be designed, connected and clustered to form a rich 

information or knowledge environment? At present there is little semantically rich mobile 

microcontent to speak of, mainly because of the “walled garden”-strategies of mobile service 

providers and the extreme diversity of mobile operating systems. In opposition to the situation 

in the Web, mobile e-learning here actually plays the role of a precursor. Projects and 

applications like Yiibu (www.yiibu.com) or Knowledge Pulse (www.knowledgepulse.com) try to 

build on the new characteristics of mobile micromedia. 

(f) “Knowledge Clouds”: In a micromedia environment the character of information and 

knowledge itself is changing. Fixed macro-structures get replaced by loosely coupled, open and 

dynamic micro-structures that form different kinds of semantic patterns. It can be compared to 

the difference between a book, made up of complex, highly structured and specific 

argumentation threads, and publishing an unordered collection of short excerpts and notes lying 

around the author’s desk. The “texts” are being formed on the spot, here and now, while with 

every change of context and every re-use not only the fragment itself is getting semantically 

enriched, but the whole semiosphere is charged with new meaning. This basic cognitive and 

cultural mechanism can be modelled by new micromedia technologies to create “InfoClouds” 
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(Vander Wal 2003). The resulting “metaweb” finally leads to a new form of externalized 

knowledge centered not in the mind of the knower, but “in the Web”. This is the common 

denominator of techno-cultural concepts like “The Wisdom of Crowds” and “folksonomies”. The 

resulting microknowledge is instant, connective and “messy knowledge” (Downes 2005b, 

Siemens 2004, Price 2005). 

5 Microlearning concepts and strategies 

5.1 Microlearning, nanolearning, e-learning 2.0 

Microlearning is a term used in the e-learning context for a learner’s short interaction with a 

learning matter broken down to very small bits of content. At present this term is not clearly 

defined. Learning processes that have been called “microlearning” can cover a span from a few 

seconds (e.g., in mobile learning) to 15 minutes (e.g., learning objects sent as e-mails). The 

notion of microlearning raises the question of adequate pedagogy and didactics. In a wider 

sense the term that can be used to describe the way more and more people are actually doing 

informal learning and gaining knowledge in Microcontent and Micromedia/Multitasking 

environments, increasingly based on Web 2.0 and Wireless Web technologies.  

Microlearning in that sense is closely related to the concept of “E-learning 2.0” as it has been 

brilliantly formulated by Downes (2005a), but as a term/buzzword has been much disputed. The 

rather small difference lies in a perspective that is focusing on microcontent as a definable 

elementary unit of the new micromedia ecosystem. It is not so much questioning supposed 

cognitive or social structures, but the semantic structures and the didactical concepts emerging 

from the interplay of micro-technologies and the use of micromedia.  

“Microlearning content” is different from the old concept of “learning objects”. It is rather the 

‘drops in the sea of information’ than the old and famous ‘Lego building block’ concept Hodgins 

(2001) and others had been simultaneously (and contradictory) been using. Microlearning is 

especially different from the old e-learning concepts of “Just-in-time learning” and “Learning on 

demand” that even the pioneers of e-learning (like Jonathon Levy, Wayne Hodgins, Jay Cross, 

Sam Adkins) fused with anticipation of future media practices. And at least partly this is still the 

case in the recent attempt of Masie (2005) to introduce “Nano Learning”. But Masie is probably 

right in insisting that this is a new “learning trend”, as the atomization of learning beyond the 

learning object (Menell 2005) seems to be a necessary consequence from the evolution of digital 

media environments.  

5.2 Microlearning spaces: “Die LMS Die!” 

The space for living, working and learning created by microcontent-based media makes it very 

difficult to introduce the walled, static, macro-structured and control-orientated Learning 

Management Systems (LMS) that both academic and corporate institutions still prefer. Even 

much more loosely structured and learner-centered architectures of Personal Learning 

Environments (PLEs) that have recently been proposed are still trying to separate kind of 

separate “learnlands” from the “Wild Web”—be it on the desktop (e.g., the PLE project at Bolton 

University) or on the campus (e.g., Brown 2005). The ELGG platform is special in being a kind of 

blog-based social software PLE tailored for educational purposes, and on one hand is modelled 

after successful Web 2.0 applications and on the other, allows integration with structured Open 

Source LMSs. Notable is also the integration of an e-portofolio-feature that is not meant to 

measure student achievement but is a pre-configured space that should do what blogs do out 

there in the Wild Web: gradually building up a digital body of knowledge.  

In the upcoming micromedia environment, in which all educational systems are embedded and 

will have to compete, there always will remain a structural tension. Basically LMS/PLE platforms 

may work if (a) used to sustain the community/connectivity of a very intensive, but short-term 
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“real world”-course, or (b) if they are the virtual extension of very dedicated “communities of 

subject” (as is the case with the ELGG community itself), or (c) if they are—in a corporate 

context—a fully integrated part of a wider workplace-related Intranet and therefore do not feel 

like a separated “learning space”. But the basic question still remains: to what degree a 

microlearning environment can, or should, be pre-structured and kept separate, and at which 

point locking the microcontent in and blocking the micromedia-flow will lead to the dead and 

deserted ecosystem of the average Blackboard LMS. It has even been radically argued that any 

such artificially constructed environments are misguided from the start: the headline Blackall 

(2005) used is “Die LMS Die! You Too, PLE!”  

The resulting very intense and important discussion is far too complex to summarize here (Blackall 

2005, Cormier 2005, Wilson 2005a and 2005b). Blackall’s position has been acknowledged by 

Stephen Downes as a logical consequence of the E-learning 2.0 approach, though it is not clear, 

how open a knowledge/learning environment could or should get in different corporate or 

eduacational contexts. In general, though, educational platforms will always work only to the 

degree the free flow of microcontent in and out of the system is enabled and encouraged.  

6 Future prospects for microlearning  

Microlearning is not a special educational strategy in the first place, but something necessarily 

happening in converging micromedia environments. People are not swimming in data, like 

Hodgins (2001) suggested, but in microcontent. To the degree people are leaving their desktop 

to live and work on the Web they cannot help but microlearn. That is why Google has sometimes 

been called the most effective e-learning tool yet.  

This informal microlearning has to be taken as a precondition for all future designs of e-learning 

experiences. Some of these will still be macro-structured, relying on courses and/or on Learning 

Object repositories of some kind. But in any case they will be only successful if they are 

integrated into the “real digital world” of the Web as seamlessly as possible.  

This micromedia ecosystem can be thought of as falling into different layers, the basic one being 

that of “wild microcontent” (Lindner 2005), as opposed to more structured layers like the attempts 

being made at creating intutive standards for “structured content” or “microformats” (Rieger 2005, 

for discussion see Boyd 2005). What kind of role learning objects in the traditional sense can 

play in such an environment is intensely discussed (Downes 2005a, Wilson 2005b).  

Microlearning will have to be casual, transcending the outdated push vs. pull paradigm. If one is 

swimming in microcontent, setting the focus of attention is less a matter of pulling or pushing, but 

of bringing microcontent from the background to the foreground, or the reverse. Microlearning 

will have to be more than sending a multiple-choice drill to mobile phones on the one hand or just 

dissolving learning as a whole as ubiquitious informal learning, on the other. To find appropriate 

designs for interfaces and flows, spaces and paths, patterns of re-framing and reconstruction for 

future microlearning experiences a lot of analytical and experimental work will have to be done. 

And finally, microlearning will have to be based on a new, deeper understanding of 

microknowledge that has to start from the findings of Weinberger (2002), Siemens (2004) and 

Downes (2005b) about the connective nature of digital knowledge and then further progressing 

to the “clouds of knowing” (Edwards 2005). Microknowledge and Microlearning rely on fast 

circulation and a permanent process of semantical enrichment: 

“It’s not content, or even context, but process that gets us where we are going. ... 

Smallness is increasingly important in all data flows, and learning is simply 

another kind of dataflow. … Knowledge vapor is simply learning liberated, in its 

smallest possible components.” (Parkin 2005) 

Research leading to this paper has been part of an action programme of the Austrian Federal 

Ministry of Economics and Labour and has been supported by the Tyrolean Future Foundation. 
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Abstract 

The dramatic increase in the use of peer-to-peer software in society has instigated questions 

about the way in which technology is being used in educational institutions. There seems to be a 

discrepancy between the use of commercially produced virtual learning systems, and the more 

natural, informal and often chaotic manner in which most people use Information Communication 

Technology (ICT) at home. This paper will analyse the changing nature of communication in 

online learning and will explore if emergent tools such as wikis and blogs, could play a part in 

meaningful knowledge creation in an educational context to supplement or replace commercial 

Virtual Learning Systems. It forms part of a literature study and ongoing research in ‘Lifelong 

Learning and the Internet, Post Modernism and the concept of knowledge’. 

Introduction  

Much discussion has taken place about the impact of the introduction of virtual learning systems 

on education. The changed position of educational institutions such as universities due to the 

changed sense of space, place and identity in a virtual learning environment has been lamented 

as a loss, as universities were seen as places where people came together, where minds met 

and where new ideas were conceived as nowhere else in society. Some academics have 

expressed reservations about the networked alternatives (Greener & Perriton, 2005), while 

proponents of the use of peer-to-peer technology in education (MacCallum-Stewart 2004, Lamb 

2004) have argued that tools such as wikis and blogs could fulfill exactly this role as the 

openness of the media and the willingness of people to share in such experiences encourages a 

similar discussion of ideas and collaborative development of thoughts and knowledge. The 

added advantage of the online tools would lie in their globally positioned communication forums, 

which would provide immediate responses on a scale unimaginable in the traditional university 

with its huge lecture theatres and much slower publication rates.  

This paper will investigate the nature of communication in the online knowledge creation 

process. It will explore the challenges that online educators face and the innovations that 

emergent technology could offer as they surface from a fast changing wider context. 
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Knowledge, communication and learning 

‘The point of knowledge cannot be just to store it. Traditionally, the value of 

knowledge centred on understanding—on the power to see the connections of 

things, to wonder at them, and so to live wisely.’ 

                                            Midgley (1989, p3) 

In line with the changes in postmodern society, current theories of knowledge have moved away 

from the ideas of Plato (Lewis 1999) in that knowledge is no longer only seen as a justified belief, 

reaching the ‘truth’ through intelligence and reason, where knowledge would be achieved 

through making connections and by communication with others in order to reach understanding 

and wisdom. Jean-Francois Lyotard published his ‘The Postmodern Condition’ (1984), which 

provides us with an analysis of the status of knowledge and the ways it had been transformed 

under the influence of technological change in society. He emphasises the commodification of 

knowledge: the way in which acquiring knowledge is no longer an end in itself as it was in the 

Enlightenment-era, but has become a commodity that can be bought and sold. Lankshear and 

Knobel (2000, pg17) argue that the secure foundations on which knowledge was based has 

altered: 

‘The circumstances, conditions and the very status of knowledge, learning, 

teaching and researching are currently in a state of profound upheaval under the 

impact of rapid and far-reaching technological change’. 

Major developments have taken place in the use of technology in recent years, notably the 

growth in Internet use and the changes that the Internet and broadband and wireless technology 

have brought to communication. The uncomplicated way in which communication, multimedia 

and information sources can be linked today is having a significant impact on education.  

At a time when vast amounts of information are available on the Internet, concerns are being 

raised about the feasibility for individuals to analyse all that is available. In addition, the future 

possibilities of the Semantic Web with its ability to ‘understand’ information (JISC 2006), would 

have a profound effect on the role of humans in developing and creating knowledge. The 

organization of information and communication into searchable and interlinked systems has 

become crucial and is seen to change the overload of information into manageable systems. The 

business world has grasped the potential fragmentation of knowledge and devised data and 

information capturing systems that not only store, but also connect information in order to create 

and store valuable knowledge in the workplace. Downes (2003a) points out that knowledge 

acquisition does require evaluation and assimilation, while Drucker (2000, pg6), when discussing 

e-learning in business, argues that ‘success depends less on the amount of information you have 

than on the number of connections you can form and reform to link information and people’. The 

use of Virtual Learning Environments (VLEs) with their neat organization of information, 

activities, communication and resources fits well with these ideas.  

Rorty (1979) suggests that knowledge is socio-culturally situated and mediated by language. His 

thinking suggests that communication is of vital importance in forming meaning in a globally 

positioned learning space with participants from a wide range of cultures and ethnicity. Current 

views of knowledge (Lave and Wenger 2002, Cobb 1999), emphasising constructivist and socio-

cultural perspectives, aim to leave behind a curriculum dominated by the teacher, and embrace a 

curriculum in which the student takes control of her or his own learning, making connections with 

her or his own experiences and knowledge in co-operative activities with fellow-learners. Initially 

the tutor might be the expert, but by engaging the learners into participation in problem-solving 

activities, information gathering exercises and communication with peers, experts facilitate their 

move from the periphery to the centre of the community of practice. 

Active participation in collaborative learning activities, rather than passively receiving knowledge 

from the teacher are key in these theories and have been embraced by developers of e-learning 
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(Salmon 2004, Lafarierre 2006). Using a VLE in e-learning lends itself very well to the facilitation 

of participation in structured online activities, where learners can draw from their own experience 

and additionally link course work to experiences of others in a collaborative environment to 

achieve understanding. The crux to active knowledge construction and understanding of new 

concepts in this view is online collaboration (Salmon 2004, Mayes 2002, Drucker 2000, 

Laferriere 2006). Moreover, as Mayes (2002, pg169) suggests ‘activity, motivation and learning 

are all related to a need for a positive sense of identity shaped by social forces’. The relationship 

the learner has to the community he or she learns in is a determining factor in the learning 

process; the more active engagement in group communication the better.  

Since antiquity communication and dialogue have been seen as the crucial components in the 

creation of knowledge, but communication technology is changing their nature. Heidegger (in 

Meyerson, 1927) emphasised the way ‘communication’ develops from ‘discourse’ and ‘language’ 

and grows out of an interaction between people, where the position of the ‘hearer’ is the more 

important one as she is the one to reach understanding. The quality of the interaction is 

determined by this two-way process, ‘in which people actively search for knowledge, as part of 

the wider process of understanding one another’ (Meyerson, 2001, pg 55). Habermas’ (in 

Meyerson, 1981) concept of communicative action describes as the essence of communication 

the reaching of agreement leading to an understanding. The German Philosophers envisaged 

this process taking place between actual people and communicating in face to face 

environments. Online communication while using technology is quite a different activity: it does 

not take place between people engaged in meaning making, but is a fast connection between 

systems and networks, conveying messages produced by people. Online messages are 

distinctly different from communications between real people: they are one-way, the receiver 

might not know the sender, nor his/her intentions or if he/she can be trusted. Meyerson (2001) 

predicted that ‘we will live amongst a tidal flow of messages, coming and going, often registered 

by our communication ‘device’ on its own.’ This lack of direct two-way contact leads to a number 

of problems in an educational context as described by Mason and Weller (2001) and Conrad 

(2005). Some of the students in their evaluations of online courses were overwhelmed by the 

number of messages on the discussion board, while others (Conrad 2005) describe monologue 

confessions and tensions in online group activities. It also raises a number of questions: how 

deep will the message exchange be and how will this depth affect the quality of the knowledge 

created? Mason and Weller (2001) explain the higher level of tutor support required for effective 

online learning, but also the high learner satisfaction rate if the tutor support is adapted to 

student needs. Others (Mann 2005, Mason and Weller 2000, Selwyn and Gorard 2004) explain 

how difficult it can be to engage adult students in meaningful online communication. Not least 

because tutors are still newcomers to this way of working, and traditional class-room activities do 

not translate easily into an online environment (McConnell 2005). Salmon (2004) emphasises the 

length of time required for the moderator to cultivate a non-threatening and supportive 

community, while MacDonald et al (2002) and Clarke describe the new skills that learners and 

tutors require to engage in online collaboration. Furthermore, Mann (2005) argues that openness 

in online dialogue and an understanding of the power-relations within an online learner group will 

be required to facilitate communication effectively.  

A good Virtual Learning System brings information and communication together and offers some 

structure to the tutor and the ‘not so technologically adept’ learner. Communication will 

predominantly take place through tasks set by the tutor and as learners are dispersed this will 

inhibit the forming of trust relations in the learning space, and affect the quality of the 

communication and subsequently of the nature of the knowledge created.  Some observers even 

suggest that to get the best out of ICT we should stop trying to transfer a traditional class-room to 

an online environment and its ways of teaching and learning altogether and look at teaching in a 

new light (Bereiter 2000, Lankshear and Knobel 2003, Lee 2000). Lee (2000) is concerned that 

educational institutions do not take enough notice of the ways in which learners use technology 
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outside an educational environment.  He identifies in teenagers a way of “chaotic” learning, 

‘happily venturing into the unknown, and learning as they “do” and discover…The “Net” users 

appear at ease handling a variety of tasks at once, and moving from one activity to another in a 

seemingly random manner……not only make extensive use of the electronic networks, but 

network with like minded folk across the world in their learning’. Furthermore, Gulati (2004) and 

Selwyn & Gorard (2004) argue that for online learning to really become effective, formal learning 

needs to be complemented with informal learning as students will need opportunities to relate 

what they learn to their own context.  

Some new Internet technologies have emerged, including blogs, wikis, Voice Over Internet 

Protocol (VOIP), personal spaces and instant messaging, which according to some (Downes 

2004, Godwin-Jones 2003, Walker in Glaser 2004, Laferriere 2006, ) can be used to make 

connections between informal and formal learning, and learning at home and that within 

educational institutions by providing opportunities for communication in an informal, playful way, 

directed by the learner, which could encourage creative and natural knowledge creation. 

Blogs, wikis, instant messaging and VOIP in an 
educational context 

Over the past five years, as well as being a resource of information, the Internet has emerged as 

an instrument for communication. Social software, such as blogs (Weblogs), instant messaging, 

wikis (collaborative Web sites) networked social spaces (such as MySpace) allow for peer-to 

peer interaction and are all examples of new developments in communication tools. Broadband 

and wireless technology have also allowed opportunities for voice based communication, either 

integrated in instant message systems or through handheld devices. 

Blogs are interactive online diaries, written by one or more people, publishing a number of dated 

pieces of writing, videos, sound or images, and offer the opportunity to post comments to which 

in turn reactions can be made. A blog reflects personal opinions and areas of interest of the 

‘blogger’ and can be a very personal diary, although numerous journalistic, political and subject 

specific blogs have emerged. Communication with others is at the centre of the blog, which 

makes it more than an individual diary. ‘It reveals something about how we think that would not 

be explicit in another medium’ (Mortensen & Walker (2002, pg49)). 

Most bloggers have a blog-roll showing a list of links to his or her favourite blogs, which has 

resulted in the quick growth of communities of interest, further aided by blogger news-feeds, 

which have contributed to the formation of a steadily growing Web of inter-related searchable 

sites. The fact that blogging has become popular was illustrated in research by PEW (2005), 

which showed that at least 8 million Americans have produced blogs, while blog readership has 

increased by 58% in 2004. Sifty (2006) in analysing data collected by Technorati shows that a 

new blog is created every second and that 13.7 million bloggers are still posting 3 months after 

their blogs were first created. 

Wikis are quite different. They are Web sites which offer people the opportunity to add 

documents, , images, video, whole books if they like. Moreover, individuals are encouraged to 

edit entries from other people if they think they have any knowledge to add. One or more people 

are responsible for the venture, but the aim is to develop a project collaboratively. Wikis use a 

simplified hypertext language and their strength is their ease of use; as with blogs, technology 

does not have to stand in the way of the medium. Most commentators see their strength in 

offering a collaborative framework for knowledge creation, some even see them as the ultimate 

in democratic creation, as they encourage participation by providing opportunities for anybody to 

add anything, anywhere at any time, which at the same time is seen as their downfall as what 

has been created today could be destructed tomorrow. If we look at the best known open content 

wiki, the Wikipedia, surprisingly enough, ‘what seems to create chaos, has actually produced 
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increasingly respected content which has been evaluated and revised by the thousands to visit 

the site over time’ (Lih 2004, pp3).  

The rapid increase in its popularity has given rise to concern from librarians, academics and 

journalists alike, claiming that it is a great resource, but as content cannot be verified it can never 

be a reliable source.  

The availability of broadband has introduced the possibilities of cheap Internet based voice to 

voice communication through VOIP. This technology is usually integrated in instant messaging 

(IM) systems that also use Webcams for video communication. Instant messaging and personal 

spaces have experienced a dramatic increase, particularly amongst teenagers, who use them as 

their preferred option of communication with friends. Examples of VOIP and instant messaging in 

education are not abundant. Falmer (2003) describes IM in education for group or one-to-one 

discussion between tutor and student and he identifies its availability, functionality and 

instantaneous presence as advantages, which he also sees as problematic because of the 

overload of messages the tutor receives. The use of VOIP in combination with IM and Webcam 

are identified as good tools in initial contact between learner and tutor to aid the trust-building 

process (Laferriere 2006). 

A number of academics have shown an interest in blogs and have seen their potential in an 

educational environment (Downes 2004, Godwin-Jones 2003, Halavais in Glaser 2004, 

Lankshear and Knobel 2003). Comments from lecturers about the use of blogs in their classes 

include: ‘the push into critical thinking, critical reading and reflection,’ (McIntire-Strasbourg 2004); 

‘the ability to achieve active back-and-forth discussions outside the classroom’ (Martin and 

Taylor 2004); ‘Bloggers may move across subjectivities within their blog, one day emphasising 

their difference, another day emphasising their sameness. …Not marked by the physical 

presence of a person, allows a different and more inclusive community’ (Earhart 2004); Walker in 

Glaser 2004 notes: ‘I think that blogging alongside other academics in my field … is a form of 

indirect collaboration… There is an openness and a willingness to share in blogging … that 

means I know more about many of my fellow bloggers’ research than I do about a colleague 

whose office is down the corridor’. ‘Students are blogging about topics that are important to 

them. Students direct their own learning while receiving input and feedback from others.’ (Ferdig 

and Trammell 2004). However, on a more critical note, Stephen Downes (2003b) while analysing 

student Weblogs at Harvard University found numerous biased sites, conveying personal 

opinions as no editing, filtering or control had taken place. Krause (2004) discussed how one of 

his blogging projects went wrong as students expected a more structured writing environment 

and did not participate as much as he would have liked.  

Lamb (2004) notes the openness of the wiki environment. He sees a number of possibilities to 

use wikis in an educational context: as spaces for brainstorming, as collaborative areas for 

teams to work on projects, outlining and managing activities or research; as repositories of 

shared knowledge. Additionally, James (2004) and Lamb (2004) indicated the need for teachers 

to hand over control over content in using wikis to ensure successful knowledge-building. The 

role of the tutor would lie in ‘setting the scene’ and thinking up problems relating to the subject 

being taught, while allowing students to develop the wiki to their own liking.  

Most lecturers who have used blogs and wikis in adult education have seen opportunities to 

improve the traditional learning environment, particularly as a way for communication, reflection, 

ordering thought and knowledge. Their strength in network forming has become clear. Once 

engaged in a blogging community, its quick linking possibilities based on interests makes that 

networks are formed spontaneously. Blogs seem to provide an opportunity, particularly for 

starting researchers, to share knowledge and to publish instantaneously, but to also receive on 

the spot peer-reviews!  

Other strengths would be their novelty, their informality, the opportunities they provide for global 

communication and the ways in which they bridge ICT use between educational institutions and 
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home (Kop, 2005). The challenges lie in the integration of the tools in a formal educational 

setting and how best to adjust to a more open learning environment.  

A development that combines social software and personal learning spaces is ‘Elgg’ (O’Hear 

2006). The software allows for a learner-controlled approach, as it will give users the 

opportunity to create a digital identity, announcing who they are and what they are interested 

in, that can be used to start a community that other learners can join. It is different from more 

traditional VLEs as it is not centred around institutional requirements, such as courses, 

timetables and assessments, but uses tags to connect to other learners with similar interests, 

and thus create networks.  

Virtual learning environment and social software 

As communication is an important aspect of constructivist and ‘community of practice’ 

approaches, the biggest challenge for tutors has been to intrinsically motivate the learners to use 

the tools, rather than to include them as an assessment requirement. The integration of a variety 

of learning tools within one VLE, has been the start of making them accessible to the learner and 

easy to use for the tutor. However, these systems are very much part of formal and 

institutionalized structures derived from traditional face to face institutional teaching strategies. 

The development of online social tools, learner-centred learning spaces, availability of 

broadband and VOIP, and the exponential growth and informality in which they are being used 

outside formal education, has shown that interest-driven and user-controlled communication 

tools are attractive to millions of people outside an educational setting. Their potential as tools for 

learning have not yet been extensively tested, but early use by enthusiasts shows their potential 

for communication in communities of interest. Learners can make their voices heard while 

communicating and interacting with a global audience, developing thoughts and knowledge. The 

challenge for learning technologists would be integrating the tools into formal educational 

structures and quality systems, and perhaps linking them to VLEs to ensure ease of use, keeping 

in mind potential incompatibilities between technologies and institutional standards. 

It would not make sense for educators to ‘rush to become providers of instant messaging, blogs, 

wikis, computer games, social networking sites, …The real opportunity lies in observing and 

talking to today’s students to learn more about how they conceptualize and use these new tools. 

With this knowledge institutions can create contexts for technology use to enhance learning, 

improve student services and enrich students’ social lives.’ (Oblinger & Oblinger 2005, pp6.5). 

Social tools support collaboration and student centred learning and could enhance traditional 

study by offering informal, interest-driven communication, while VOIP and IM as add-ons to the 

online learning experience, could enhance an active learning experience by using voice-

enhanced and chat-driven features.  

Of course there is a large discrepancy between the rate of change at which the Academy 

evolves and the one at which technological innovations are developing. 

Conclusion 

‘A wave of young people empowered to create knowledge, not merely absorb it, 

now flows in and out of the classroom, calling into question the convictions and 

processes that have served as the foundation of traditional higher education. It 

remains to be seen whether traditional higher education will adjust sufficiently to 

truly engage the Net Generation.’ 

                                            Barone, 2005, 14.1 

Information Communication Technology is changing swiftly at the moment; new applications and 

innovations come to the fore on a regular basis. The way in which global networks and 

communities of interest are currently being formed through emerging technologies is 
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encouraging young people in particular to overcome their reservations and develop new and 

different forms of communication and knowledge creation outside formal education. The way in 

which we communicate with each other will influence the depth and quality of knowledge we 

create and the interactions taking place via technology driven communications will always be of a 

different nature to their equivalent in a face to face learning environment. The value of emerging 

technologies in adult education would need careful consideration as their introduction would 

require very different teaching and learning strategies from current practice.  

Two issues for research spring to mind: further exploration of the development and depth of 

communication within the online learning environment and related to this, how the changing 

communication environment would impact on the quality of the learning experience and quality of 

knowledge. In addition, an examination of the use of new emerging technologies in adult 

education and the role of the tutor in working with technologies, such as blogs, wikis or software 

like Elgg. E.g. exploration of the tutor role changing from provider of content to a role more 

concerned with the framing of questions, working with the learners on developing intellectual 

depth and a critical analysis of source material found on the Internet, and the way in which this 

role would fit in the institutional structure.  

The pace of technological change might force us to incorporate online co-operative knowledge 

development tools such as wikis and blogs in our VLEs to ensure that learners from the ‘Net 

generation’, who use ICT in a non-linear, informal and sometimes chaotic way at home and in the 

workplace will not be alienated from education. In the words of Lamb (2004, pg44): ’Change is 

happening. What remains unknown is whether educators, institutions, and developers will join (or 

coexist with) the revolutionary forces or whether they’ll stand their ground and simply be overrun.’ 
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Abstract 

The state of the art of the implementation of ICT applications in higher education is very diverse. 

Even though there are several examples of a successful transition from the pilot phase to the 

implementation phase, it appears that in practice it is quite difficult to take the appropriate actions 

to come to actual implementation or even to integration or institutionalisation. The implementation 

process usually starts with a pilot and via a project leader the pilot is scaled up and implemented in 

a broader context. The process of going from pilot to implementation is a complex one. Often this 

process is seen as a change process, relating to both organisational change and educational 

innovation. Many factors and actors have an influence on this process. An overview is given of 

possible kinds of factors that can be of influence on the change process, for instance 

environmental pressures, technology developments and new pedagogical approaches. But one of 

the main factors that has an influence on the process seems to be the different actors that are 

involved. The educational innovation does not only depend on the person that decides about the 

innovation itself, after this decision is made the real implementation process starts and many actors 

are involved. These actors are listed and categorized. From this a descriptive model is developed 

in which the actors, their roles and activities are listed and related to the steps in the 

implementation process. By using this as a checklist the process of implementation can be 

supported and stimulated in a more-systematic way. 

Introduction 

ICT applications that can be used in education are defined as advanced information and 

communication technologies that can support the educational processes of learning and 

teaching. Advanced in this context means that it has grown beyond individual use, for example 

the use of an electronic learning environment or course management system, a digital portfolio, 

games and simulations, or digital learning materials. Looking at higher education institutes, the 

state of the art of the implementation of these ICT applications in education is very diverse. The 

use of ICT varies from research or orientation activities to individual and group initiatives to 

campus-wide implementation. Even though there are several examples of a successful transition 

from the pilot phase to the implementation phase, it appears that in practice it is quite difficult to 

take the appropriate actions to come to actual implementation or even to integration or 

institutionalisation. Educational change theorists and change agents have been concerned for 

many years with the problem of how to move beyond the implementation phase of change when 

new ideas and practices are tried for the first time, to the integration or institutionalization phase 

when new practices are integrated effortlessly into teachers’ repertoires, and affect many 

teachers, not just a few. In relation to this it appears that the “sustainability” of educational 
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change has become one of the key priorities in the field (Hargreaves, 2001). Many factors can be 

identified that influence this and a general strategy for implementation seems not to be available. 

Next to this there seems to be a tendency in higher education that there is a need for support in 

both the process of moving from piloting to implementing and integrating as well as support and 

information about pedagogical models in relation to ICT in education. These two issues are often 

combined, because of the belief that the ICT applications that are implemented need some kind 

of pedagogical foundation to be successful. The support in both areas is of interest for those 

actors responsible for the implementation process. But which actors are involved? Is it the 

educational manager? Or the project manager that is responsible for the implementation? Or the 

technical support unit that has to implement the technological aspects? Or…? 

This article gives an overview of the process from pilot to implementation, which will be called the 

implementation process. Next to this process the factors and actors involved in the process will 

be described. The article concludes with a descriptive model and some recommendations with 

regard to the role of the actors during the implementation process. 

The implementation process 

To give some more insight in the implementation process itself Figure 1 shows a simplified 

overview of the process and implicates that there are several influences on this process. 

Figure 1 Simplified overview of the implementation process 

The implementation process usually starts with a pilot with certain results. Via a project leader 

the pilot is scaled up and implemented in a broader context. Depending on the situation, it is 

possible that there is an extra person involved in making the decision whether to implement or 

not. But as can be seen in the figure, environmental (f)actors can have an influence on the 

process as well. It is often assumed that in the first part of the process, during the pilot, little 

influence is needed or even possible. The pilot will be carried out by (often) enthusiastic pioneers 

or project members who find it useful and effective, but also (and perhaps equally important) 

enjoyable to work on the pilot. Based on the results of the pilot, the implementation process will 

or will not continue. This depends on for instance the organizational environment, the person or 

persons responsible for the implementation and many other factors. 

Much research had been carried out in relation to the factors that could have an effect on the 

implementation of ICT in education, see for instance Fisser (2001) for a summary. In this article 

these research results are not repeated, but because the factors are of importance when 

describing the actors, some ideas are described in the next sections. 

Pilot Implementation 
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Result 
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From pilot to implementation: A change process 

The process of going from pilot to implementation is a complex one. In various articles this 

process is seen as a change process, relating to both organizational change and educational 

innovation. Fisser (2001) for instance states that there is a process of change involved in both 

the decision to adopt some new form of ICT in education and in the implementation of this form 

of ICT. It is no coincidence that in this statement two processes are mentioned; when a decision 

is reached, the larger work is not over. Decisions can be reversed or ignored and even if not 

reversed or ignored, decisions still have to be implemented. Implementing change throughout 

higher education establishment is not simple because they are “professional organizations” 

(Mintzberg, 1983) and the core of the organization is at the bottom. 

The statement about the two processes of decision-making and implementing was derived from 

a diversity of articles on the subject of implementation, but especially from Fullan (1991) and 

Collis and Moonen (2001). They argued that change is related to a discrepancy between an old 

and a new situation and that it is related to something new or different. Reaching something new 

or establishing a difference can come about either because it is imposed or because the actors 

involved in the change voluntarily participate (or even initiate) in the change. Relating to changes 

in an educational context, it can be said that this involves a change in practice. This can be 

accomplished by a change in materials, a change in teaching approaches and a change in 

beliefs (Fullan, 1991). All three are needed in an overall change process, but as can be expected 

a change in materials is easier than a change in beliefs. Based on what Fullan described in 

relation to the change process that involves the stages initiation, implementation and 

institutionalisation, Collis and Moonen (2001) outline the ideal life cycle of a process of change in 

education directly related to using a new form of ICT in education. This cycle includes the 

following steps: 

 Pre-initiation and initiation. In this stage specific experiences with ICT in education are 

identified in the faculties and departments of the university. Based on these (bottom-up) 

experiences decision-makers in the department, faculty or university choose to implement the 

use of new forms of ICT on a broader level and produce a strategic plan. An implementation 

leader and a team are assembled, the appropriate technology provision is determined and an 

implementation methodology is developed. 

 Implementation. In this stage the implementation of the decisions made in the strategic plan 

are carried out. A formative evaluation of the process and the actual implementation results in 

fine-tuning of the methodology and the implementation plan. 

 Institutionalisation. In this stage the change becomes institutionalised and becomes an 

integral part of the ordinary operating procedures of the department, faculty or university 

(Collis & Moonen 2001). 

Just as the use of ICT in education is complex to describe and multidimensional, it is also 

complex to implement ICT applications in practice. There will be new opportunities, but there will 

be challenges of many different sorts also. Recognising the elements of the complexity of 

organizational change and educational innovation and determining the relevant actions that have 

to be taken are the basis for activating the change process and for supporting and controlling the 

eventual implementation. Given the complexity of the implementation process, factors that 

influence the use of ICT in education are described in the next section. 

From pilot to implementation: Factors that influence  
the process 

Even though much is happening in higher education with regard to the implementation of ICT in 

education, not all efforts are successful. Researchers such as Kallenberg (2004) wonder why the 

results of innovations in higher education are frequently so disappointing and want to know what 

the factors of success and failure are in innovation processes. Hargreaves suggests that 
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educational change efforts regularly fail because they are ineptly implemented, especially 

beyond the initial rush of enthusiasm. Limited resources often mean that ideas fail to translate 

into action, or that well funded pilot projects are followed by weakly resourced efforts to extend 

the changes more widely. And moreover, in the minds and the memories of teachers, the failure 

of change becomes a cumulative phenomenon (Hargreaves, 2002). Kallenberg (2004) assumes 

that insight in the strategic behaviour of the middle manager within innovation processes can 

contribute to solve the problem of unsuccessful implementation. But is the middle manager really 

the key actor? Rogers and Shoemaker (1971) argued many years before that there are several 

characteristics to a change that contribute to the adoption of a change in an organization, but 

that these characteristics are perceived by many actors that are involved in the process. These 

characteristics are (Rogers & Shoemaker, 1971): 

 Relative advantage: the degree to which a change is perceived as better than the idea it 

supersedes; 

 Comparability: the degree to which a change is perceived as being consistent with existing 

values, past experiences and the needs of the receivers; 

 Complexity: the degree to which a change is perceived as difficult to understand and use; 

 Triability: the degree to which a change may be experimented with on a limited basis; 

 Observability: the degree to which a change is visible to others. 

Many other literature studies show that the actors involved in a change process is one of the 

main factors that contribute to a successful implementation of the change. This idea about actors 

is further elaborated in Section 3. But before going on to the actors it is helpful to list some more 

factors that could be of importance to realize successful implementation. Table 1 lists factors that 

have been described in earlier research (Fisser, 2001). 

Environmental pressures Educational developments 

New markets New conceptions of learning 

Part-time students New teaching models 

Lifelong learning Focus on learner/learning 

On-demand training Individual differences 

Funding Active learning 

Partnerships  

Tailor-made products Cost reduction / Cost effectiveness 

Dynamic environment Reducing costs 

Competition Cost-effectiveness 

Response to threats and opportunities Benefits 

Flexibility  

Knowledge management Technology developments 

Changing student demographics Emerging technology 

Demands from employers Dependence on IT 

Demands from learners New technology (push, hype) 

Institutional conditions Support facilities 

New organizational structure Administrative support 
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Environmental pressures Educational developments 

Broad participation Educational and technical support 

Shared vision Staff development 

Concrete plans Availability technology 

Improved access to education Availability facilities 

Leadership  

Table 1 Factors that influence the use of ICT in Education 

Table 1 shows that there are different kinds of factors that can be of influence on the change 

process, but the table also shows that the factors vary in complexity and in the probability that 

actors are involved in one or more of the factors. There are several theories concerning the way 

people are related to different factors in a change process. One of the models that emerge out of 

these theories is the Concerns-Based Adoption Model. This model applies to anyone 

experiencing change, that is, policy makers, teachers, parents, students (Hord, Rutherford, 

Huling-Austin, & Hall, 1987; Loucks-Horsley & Stiegelbauer, 1991). 

“The model holds that people considering and experiencing change evolve in the kinds of 

questions they ask and in their use of whatever the change is. In general, early questions are 

more self-oriented: What is it? and How will it affect me? When these questions are resolved, 

questions emerge that are more task-oriented: How do I do it? How can I use these materials 

efficiently? How can I organize myself? and Why is it taking so much time? Finally, when self and 

task concerns are largely resolved, the individual can focus on impact. Educators ask: Is this 

change working for students? and Is there something that will work even better?” (Hord, 

Rutherford, Huling-Austin, & Hall, 1987). The concerns model identifies and provides ways to 

assess seven stages of concern. These are listed in Table 2. 

Stage of Concern Expression of Concern 

0. Awareness I am not concerned about it. 

1. Informational I would like to know more about it. 

2. Personal How will using it affect me? 

3. Management I seem to be spending all my time getting materials ready. 

4. Consequence How is my use affecting learners? How can I refine it to have more impact? 

5. Collaboration How can I relate what I am doing to what others are doing? 

6. Refocusing I have some ideas about something that would work even better. 

Table 2 Stages of concern and typical expressions of concern about an innovation  

(adapted from Hord, Rutherford, Huling-Austin, & Hall, 1987) 

The model points out the importance of attending to where people are and addressing the 

questions they are asking when they are asking them. The model suggests the importance of 

paying attention to implementation for several years, because it takes at least three years for 

early concerns to be resolved and later ones to emerge. With all the demands on teachers, it is 

often the case that once their practice becomes routine, they never have the time and space to 

focus on whether and in what ways students are learning. This often requires some 

organizational priority setting, as well as stimulating interest and concern about specific student 
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learning outcomes. We also know that everyone has concerns and that acknowledging these 

concerns and addressing them is critical to progress in a reform effort (Hord, Rutherford,  

Huling-Austin, & Hall, 1987). 

The CBAM-model was described here shortly, because it stresses the importance that all actors 

involved have their own concerns and therefore their own influence on the change process. The 

question remains which actors can be identified that are involved in the process from pilot to 

implementation. 

From pilot to implementation: The actors involved 

The Concerns-Based Adoption Model deals with a change in an educational setting and applies to 

anyone experiencing change. In this section an attempt is made to categorize the persons that 

belong to this “anyone” group, because implementing an educational innovation does not only 

depend on the person that decides whether the innovation is needed, but also on the actors involved 

in the real work. The more actors and organizational units involved, the more complex it will be. The 

need for co-ordination and co-operation in such complex systems may be critical to success (Rahm, 

1998) and as anyone with any experience in implementing ICT in education can confirm, many 

actors are involved. By listing the actors, their activities and their roles it may be possible to stimulate 

and support the process of moving from piloting to implementing and integrating. 

Listing the actors 

Fisser (2001) listed the following actors that could be involved in a change process: rector, policy 

advisor, head of department, support unit (educational), support unit (technical), support person 

faculty, instructor/researcher and student. Levin (1998) lists the following actors: college board 

members, a chief executive officer or president, senior administrators including vice presidents 

and deans, departmental chairs, full-time and part-time faculty from various instruction and 

service areas, support staff, and students including full-time and part-time students and student 

government officials. Rahm and Reed (1998) also list different actors when they discuss the 

delivery of distance learning with the use of technology. They argue that the internal involvement 

from within the organization must come from a numerous of sources: the vice chancellor or 

provost for academic affairs, deans and chairs, and several units such as the library, continuing 

studies and extension, campus computing facilities and support, faculty development or 

improvement of instruction offices. 

Kallenberg (2004) stresses the idea that the middle manager plays a key role in the 

implementation process. An academic middle manager according to Kallenberg is the manager 

who is integratedly responsible for the education (from strategy to implementation) of the 

education program (or department) within the directives of the head of department and the 

governing board of the institution. Kallenberg found that they are described as resource 

allocators, innovators, participants in strategic conversation, and new product developers. 

Kallenberg (2004) argues that academic middle managers are positioned uniquely at the centre 

of the universities internal social network and at the interface between the university and its 

external environment and therefore play a key part, interpreting information and influencing the 

universities mindset. Through dialogue with top and bottom, they influence strategy in both ways. 

In the Netherlands a study was carried out by Berenschot and Osborne (2002) to determine the 

state of affairs in relation to the implementation of e-learning within Dutch Higher Education. 

They identified several actors that are or have been important, including the Board of the 

university, deans, educational managers, an ICT steering group, teachers, students, a central 

unit for infrastructure and computing and a central unit for pedagogical support. Each of these 

actors affirm in the study that the use of ICT in education is high on the agenda and that there 

are several opportunities, but also challenges. These challenges often relate to finances, 

stimulation, staff development and time-related issues. 
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The above is just a small part of what can be found in the literature about actors that are involved 

in the implementation process. Many more references can be given, but it is assumed that the 

most important actors are now mentioned. Summarising this results in the following table, 

somewhat hierarchical organized: 

Actor involved 

College board members 

President/rector/ principal 

Vice president/vice chancellor/provost/policy advisor 

Deans 

ICT steering group  

Middle managers/educational managers 

Chair/head of department 

Faculty, instructors, teachers 

Members of staff development unit 

Members of pedagogical support unit 

Members of infrastructure and computing unit 

Staff members of the library 

Students 

Ministry of education 

External institutions 

Table 3 Actors involved in the implementation process 

This list is probably not exhaustive, but gives a good indication on which actors should be 

considered during an implementation process. This does not mean however that all actors are 

always and all the time involved in the whole process. This insight will be included in the 

descriptive model at the end of this article. 

Categorising the actors 

The actors listed in Table 3 range from members of the college board, to middle managers and 

teachers to support units and students. Some of the actors will have similar roles and/or 

influences on the implementation process. Therefore the actors will be categorized into a few 

categories to keep the list readable, but also extinctive. As an example of how to categorize the 

actors we will use what has been done in previous research: Fisser (2001) listed the following 

actors: rector, policy advisor, head of department, support unit (educational), support unit 

(technical), support person faculty, instructor/researcher and student. She than categorized them 

into three roles that these actors could have: Policy (rector, policy advisor, head of department), 

Support (educational, technical, faculty), and Education (instructor/researcher and student). 

Looking at Table 3 the following seven categories are proposed: board, higher management, 

middle management, faculty, students, support, and external. The categories are based upon the 

hierarchy and organization within a higher education institution, considering the persons within a 

category and their influence on the implementation process. The categories and the actors 

involved in each of the categories are shown in Table 4: 
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 Category  Actors within the category  Role and activity of  

 the actor-category 

Board College board members 

President/rector/ principal 

Leadership, vision, strategy 

Higher 

management 

Vice president/vice chancellor/provost/policy 

advisor 

Deans 

ICT steering group  

Leadership, policy-making, 

strategy, budget/ and resource-

allocation 

Middle 

management 

Middle managers/educational managers 

Chair/head of department 

Leadership, policy-making, 

stimulating faculty 

Faculty Faculty, instructors, teachers Education and research 

Students Students Education 

Support Members of staff development unit 

Members of pedagogical support unit 

Members of infrastructure and computing unit 

Staff members of the library 

Supporting the implementation 

process 

External External institutions 

Ministry of education 

External stimulus to change 

Table 4 Categories of actors that are involved in the implementation process 

The categories as shown in Table 4 will be used in the next section to make a descriptive model 

that can be used to support and stimulate the implementation process. 

Descriptive model 

To conclude this article a descriptive model is given. The actors were listed and categorized in 

the previous sections. By combining what has been said about the steps in the implementation 

process based on Fullan (1998), Collis and Moonen (2001) and the figure with the simplified 

overview of the implementation process, the following steps are identified that will be used in the 

descriptive model: initiation, piloting, advising, decision-making, implementing, and integrating. 

The categories of actors is used in the descriptive model, combined with the roles and activities 

of the actors and related to the steps in the implementation process. This can be seen in Table 5: 

in each of the stages of the implementation process a) the middle management is involved and 

b) leadership is an important role or activity. 
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Stage in the 

implement-

ation process 

Initiation Piloting Advising Decision-

making 

Implementing Integrating 

       

 

 

 

Actors 

involved 

Board 

Higher 

management 

Middle 

management 

Faculty 

Students 

Support 

External 

Middle 

management 

Faculty 

Students 

Support 

Middle 

management 

Board 

Higher 

management 

Middle 

management 

Middle 

management 

Faculty 

Students 

Support 

Middle 

management 

Faculty 

Students 

Support 

       

 

 

 

Roles and 

activities 

Leadership 

Vision 

Stimulus to 

change 

Leadership 

Education 

and research 

Supporting 

the 

implementati

on process 

Leadership 

Policy-

making 

Leadership 

Policy-

making 

Strategy 

Budget/ and 

resource-

allocation 

Leadership 

Stimulating 

faculty 

Education 

and research 

Supporting 

the 

implementati

on process 

Leadership 

Stimulating 

faculty 

Education 

and research 

Supporting 

the 
implementation 

process 

Table 5 Descriptive model of the implementation process 

In the initiation phase a pioneer or an innovator with leadership-qualities is needed. This person 

does not need to be aware of these leadership-qualities, but he or she will explore the 

possibilities of a specific ICT application and share the experience with others. This can be an 

instructor who has some experience with a specific application, but also a dean who has seen 

something in an other department, or a member of the pedagogical support unit who noticed 

some new developments in the field can be the initiator. This means that in the process of 

initiation all actors could be involved. Students are also often mentioned as initiators of change 

(see for instance Fielding, 2001, and Goldman & Newman, 1998). The pilots that come out of the 

initiation are often carried out by faculty and support units, possibly involving students. Advising 

and decision-making about moving from pilot to implementation is mainly the activity of higher 

and middle management. Based on (bottom-up) experiences decision-makers in the department, 

faculty or university choose to implement ICT on a broader level and produce a strategic plan. 

This plan, the actual implementation is usually carried out by faculty and support units and in 

many cases the students are involved. The final integration is largely the work of the faculty, 

although without the (financial) support of especially the middle management integration will not 

be reached. 

Because the middle management is involved in all the stages of the implementation process and 

leadership is an important role and activity in the implementation process it is assumed that 

these two are connected to each other. Not in all cases will the leadership activity be carried out 

by the middle manager, but this notion confirms the idea of Kallenberg that the middle manager 

plays a key role in the implementation process (Kallenberg 2004). This should be accounted for 

in the whole implementation process. This can be done by not only assuming that the middle 
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manager plays a crucial role, but by involving him or her in all steps of the process (for more on 

this subject, see for instance Fisser, 2004). 

Conclusion 

From Table 5 and the idea that the middle manager plays a crucial role in the implementation 

process we can conclude that one of the success factors of an implementation process is in fact 

an actor: the middle manager. This middle manager, be it an educational director or the chair of 

a department, is the key factor. This puts a great burden on this person. Not only is it possible 

that he will be held responsible for all stages in the implementation process, he himself may not 

be aware of his role. What is known about middle managers is that the may influence the 

innovation process in the organization both up and down (Fisser, 2001, 2004; Kallenberg 2004). 

They have several strategic roles, which allow middle managers to innovate. These roles have to 

do with change: understanding the need for change (synthesizing), preparing for it (facilitating), 

stimulating it (championing), and ultimately, managing the process (implementing). This is further 

elaborated in Kallenberg (2004).  

By using the descriptive model in Table 5 as  

a) a checklist to see if all actors involved are really involved in a specific sage of the 

implementation process 

b) a way to point out to the middle manager that he or she plays a crucial role 

c) a start to develop support tools for the middle manager to fulfil his or her role 

the process of implementation can be supported and stimulated in a more-systematic way. A first 

step toward the support of the middle manager has been made in two recent Dutch projects 

(Boezerooij et.al, 2004; Fisser, Dekker, Bosschaart, & van Driel, 2004). But even though the 

model can be used in practice, those who use the model should be aware of the fact that the 

model will adapt when it is used in practice. 
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Abstract 

The introduction of e-learning in traditionally conservative Higher Education institutions has 

proved neither straightforward nor universally welcomed as predicted. Universities are still trying 

to reshape their courses, professional practice and administrative procedures to address the 

emerging demands of this new approach. Nevertheless, e-learning is increasingly considered to 

be as one of the most popular educational solutions by both society in general and students in 

particular. Thus, universities and governmental bodies are now under pressure to implement 

sustainable and efficient e-learning strategies. Any such strategy needs to ensure that academic 

programmes consider the specific organisational contexts within the university environment. Yet, 

because academics and practitioners involved in setting up e-learning courses and programmes 

have tended to concentrate their research on teaching and learning, rather than on management 

issues, there is, as yet, very little integrative research incorporating both elements of the  

e-learning process. Therefore, there is a need to identify critical success factors (CSFs) in 

teaching, learning and management in order to develop integrative change management models 

that ensure successful e-learning implementation. This paper reports on a research project that 

established CSFs, which may be used as a theoretical foundation upon which to base decision-

making and strategic thinking about e-learning. 

Introduction 

 “E-learning has the potential to revolutionise the way we teach and how we learn” 

Charles Clark (2003) 

The question that is raised by educational practitioners and managers as a result of such 

statements is how this revolution is to be implemented and supported. It is well acknowledged 

that technological innovations have and are radically altering education, training and 

employment patterns around the world. Consequently, the introduction of e-learning within HE 

represents a significant change in teaching practice, which needs to be carefully managed 

using appropriate strategies. 

However, research into change management, led by the introduction of IT solutions in general 

organizational settings, shows that this kind of implementation requires new strategic thinking 

and planning. This involves a holistic and dynamic view for managing all aspects relating to the 
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implementation of IT. However, such integrative and top down strategic thinking is not always 

apparent in the introduction of e-learning in HE institutions. 

It is important to note that educationalists are aware of the need for further research into e-

learning implementation strategies. However, although numerous investigations have been 

carried out to reveal some of the key factors to be considered when introducing e-learning, most 

studies seem to focus on technological, design and delivery issues. Few researchers seem to 

have discussed organizational and institutional aspects of e-learning implementation as yet. 

This situation is clearly unsatisfactory to sustain the necessary change management process 

that is inherent to the establishment of innovative e-learning. In fact, some practitioners have 

reported this gap as emerging from their own experience and accumulated understanding (Khan, 

2005). However, such statements clearly highlight the need for integrative research into 

professional and practical issues. Results of such empirical research would support 

educationalists intending to make use of e-learning both at design and at organizational levels. 

This paper reports on such a research project that was designed to take a critical research 

approach aiming at proposing strategies derived from a holistic, consultative and emancipatory 

perspective. Bearing this perspective in mind and the necessity of doing research in a complex 

organizational setting, it was decided to draw inspiration from generic management theory that 

suggests that the identification of sets of factors that are critical to successful change 

management is fundamental (Huotori and Wilson, 2001). 

Critical success factors in e-learning 

Critical success factor analysis in e-learning 

CSF analysis, as initially proposed by Rockhart (1979), is a widely used top-down methodology 

for examining factors affecting technological change. It can be used as a means to establish 

management information requirements, to define information to be managed; and above all to 

identify the crucial factors that must be addressed for an organization to do well. In generic 

terms, CSFs can be defined as “[…] those handful of things that within someone’s job must go 

right for the organization to flourish” (Robson, 1997), indicating that these are factors that the 

manager should keep a firm eye on. 

The issue here is the evaluation of factors in the limited sphere of e-learning, rather than placing 

a wider focus on the key performance indicators of HE programme provision in its entirety. This 

allows the identification of elements that are crucial to the successful management of e-learning. 

In this study, the CSF analysis started with a characterisation of five fundamental aspects of e-

learning: organizational; technological; curriculum design; educational systems design; and 

finally e-learning course delivery. As required by CSF identification and analysis methodologies, 

these elements are represented in a top-down framework in Figure 1.  
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Figure1 A framework for the study of e-learning 

Eliciting CSFs in e-learning using a focus group interview approach 

The general aims of the research are defined by the research question formulated as follows: 

“What are the underlying CSFs required to support the design, development, 

implementation and management of e-learning in HE institutions?” 

In accordance with this question, this study concentrates on the CSFs required for the human 

activity systems that support e-learning. Thus, the specific objectives of this research are to: 

 propose a theoretical e-learning framework that enables the understanding of e-learning; 

 elicit CSFs that e-learning stakeholders believe have an impact in their practice;  

 analyse, relate and group these CSFs in order to provide guidelines for institutional change 

and the support of new initiatives; 

 review and, if necessary, adapt the e-learning framework to guide future practice and 

research. 

Methodological concerns 

Critical research was chosen as the approach for this study, since it would provide the 

necessary holistic, consultative and emancipatory perspective that was being sought. It was 

felt that a case-study approach centring on one HE institution would probably not enable 

breaking away from individual organizational culture, policies and ideologies. For a truly 

liberating result to be achieved, it was felt a broader-based consultative approach was needed, 

i.e., one that would bring together different e-learning stakeholders and enthusiasts from 

different HE institutions and backgrounds. 

Having reached the decision to adopt a wide-ranging consultative approach, the question of 

method emerged as the next hurdle. Survey methods or in-loco individual interview approaches 
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(e.g. grounded theory) were considered, but rejected. It was assumed that response to individual 

in-loco inquiry would possibly not allow for cognitive conflict, breaking with principles of current 

daily practice and freedom from individual institutional policies that are necessary for 

transformative processes. Conversely, it was thought that in order to elicit this transformative 

knowledge it would be necessary to bring together practitioners, researchers, administrators and 

technologists in a neutral environment, for the discussion and social negotiation of CSFs. 

Therefore, a co-operative inquiry approach, based on focus group interviews, was selected 

because this offered a unique and comprehensive form of participative research in which e-

learning stakeholders could use the full range of their sensibilities, knowledge and experiences to 

discuss and negotiate the different understanding and aspects of this new approach to learning. 

As proposed by Heron (1996), this type of inquiry was thought to be an ideal way of doing 

research with people where the roles of researcher and subject are integrated. 

A focus group study, as first proposed by Merton et al (1956), is ideal when the research is trying 

to understand diverse perspectives held by different groups engaged in a particular process. 

Given that e-learning initiatives involve a number of individuals in distinctive educational roles, 

i.e., management, IT staff, academics and instructional designers, it was felt that focus groups 

would provide good support to elicit CSFs. Group forces or dynamics become an integral part of 

the procedure with participants engaged in discussion with each other rather than directing their 

comments solely to the moderator (Catterall and Maclaran, 1997). Thus, a focus group is, in 

essence, a semi-structured interview in which a moderator keeps the direction of discussions 

under control by utilising a list of questions set by one or more researcher or facilitator. 

There is no attempt in a focus group to reach consensus, define a majority or correct opinions on 

any topic (Krueger, 1994). However, clarity of group purpose is key (Saulnier, 2000), and while 

the facilitator must endeavour to create a permissive environment in which different perceptions 

and points of view are freely expressed, some degree of purpose and an accepted pre-

understanding of the identified topic are required. It is not possible to discuss or negotiate a 

complex phenomenon like e-learning, if there is not some pre-understanding already commonly 

accepted to some degree. This pre-understanding coupled with the systematic processes of 

facilitated group dynamics and negotiation of meanings, enables deep understanding of the data 

(Franklin and Bloor, 1999). 

Furthermore, “all the participants must have the opportunity to know what they are doing” so that 

they can form a “common will discursively” (Habermas, 1971:37). In terms of this research, the 

pre-understanding was established through an initial presentation by the facilitator(s) using the e-

learning framework presented in Figure 1. Establishing this pre-understanding through this 

framework was therefore the first objective in this research, as presented above. 

Having established the general research approach (critical research), having selected the 

specific consultative method to implement that approach (co-operative inquiry) and the data 

collection method (focus group interviews), the final step in establishing a research methodology 

for this specific project was to engage in a careful research design. 

A critical research methodology using focus group interviews 

The first step in the research design for this project was to establish the settings and conditions 

in which the focus group interviews were to be conducted. Since a critical research approach had 

been adopted, it was necessary to ensure that the setting of these group interviews was 

conducive to socially negotiated, transformative and emancipatory outcomes. Thus, a neutral 

environment that was both informal and unconstrained by institutional values had to be found. 

Therefore, the initial thought of conducting focus group interviews in selected HE institutions was 

rejected. Such group discussions would necessarily be biased and constrained by the 

organizational structure, culture and policies. After all, “organizational questions are not primary 

things” (Habermas, 1971:36) and a more holistic view of e-learning within HE was being sought. 
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After much consideration and debate, it was decided to conduct these focus group interviews in 

workshops at conferences in the field of educational technology and e-learning (ICALT 2002, 

ICCE 2002, E-Learn 2002, AUA 2002). 

In order to provide the pre-understanding 

basis discussed above, an exhaustive 

critical literature review was carried out 

and the e-learning framework, presented 

in Figgure 1, was formulated. This 

represented the first theoretical 

formulation emerging from this project, but 

was considered to be only an initial 

foundation for the understanding and 

establishment of the CSFs for e-learning. 

This understanding was achieved by 

iterative data analysis from different focus 

group interviews. 

Given that during the data collection 

period e-learning expertise in HE were still 

confined to a relatively small number of 

educationalists, the best way of bringing 

these experts together was seen as being through specifically targeted workshops within 

conferences, but not to limit these to the UK. It was considered that the majority of e-learning 

problems and opportunities facing educationalists internationally would not be substantially 

different from those faced by colleagues in the UK. Furthermore, since the knowledge being 

sought was to have an emancipatory nature, it was thought that having participants from different 

cultural backgrounds, as well as having a varied institutional and academic ethos, would be 

beneficial for the project. In contrast with conventional quantitative research, cohesion and 

consistency of the sample is not paramount in critical research. In fact, this homogeneity is not 

even desirable in a study that aims at obtaining emancipatory and transformative knowledge. 

Since the main stakeholders in e-learning are educational practitioners, researchers, 

administrators and technologists, it was decided to select one conference that would attract 

participants from each of these groups. The strategy for data collection and exploration of 

participants’ views were devised in three stages. First, the required pre-understanding was 

established through a short presentation and discussion of the framework in Figure1. Secondly, 

participants were asked to divide into small workgroups of four to six people and invited to 

discuss and negotiate their own views among themselves. Once they had completed this group 

discussion around the issues relating to each of the areas outlined in the e-learning framework, 

they were then asked to draw up, in a tabular form, CSFs related to each aspect of e-learning 

implementation from their own perspective and to submit these to the workshop organizer for 

analysis and eventual dissemination. Finally, a plenary discussion, moderated by the 

researchers, invited and encouraged further discussion and the gathering of any additional 

comments. 

The results from the focus group discussions were then analysed using an iterative coding and 

representation approach, based on cognitive mapping. Then a clustering analysis for each 

category of CSFs was performed and resulted in the CSF map presented in Figure 3. This 

representation is intended to help researchers understand how individual educationalists and 

developers construe organizational e-learning CSFs as a whole. 

The research design, illustrated in Figure 2 and described above, represents an effort to try and 

instantiate a critical research process using focus groups. This design was successfully used to 

guide and support this project. 

 

Research Question  

Literature Review  

Data Analysis  

Data Coll ection  

Theory Extension  

Fig. 2. Research design for this project adapted from Galliers and Land (1988)  

Understanding and Establishing CSFs for eLearning  

 

Formulation of eLearning Theoretical Framework  

Conducting Focus Groups through Workshops at Targeted Conferences  
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Organisational CSFs for e-learning: Research findings 

The findings of this research, as presented in this section, clearly showed that CSFs are not 

neatly bounded by the framework proposed in Figure 1. In fact, and after merging the cluster 

analysis diagrams for the different workshops, it became apparent that organizational CSFs for 

e-learning were better represented using four quadrants that resulted from the intersection of the 

main variables as follows:  

 Leadership, structural and cultural issues—these are inherent within HE institutions and for 

better or worse determine any change processes and innovation; 

 Design Issues—specifically related to e-learning within institutional settings;  

 Technological Issues—specific to the “e” in e-learning; 

 Delivery Issues—the implementation of e-learning. 

These variables emerged as context and conditioning factors rather than CSFs. Practitioners 

appeared to have difficulties in separating their views into the strict categories presented to them 

in the focus group interviews. In fact, the interviewees expressed their experiences, difficulties 

and opinions according to the factors that affect their practice, namely the four variables above. 

This resulted in four main clusters of factors as shown in Figure 3. 

These clusters were defined as sets of related CSFs brought together by the interviewees from 

across organizational boundaries into a grouping that makes sense to them as practitioners. 

Therefore, in the overall category of organizational CSFs, a cluster is a subset of CSFs, within 

the overall universe of e-learning, which are closely related to one another and relatively far and 

separated from other CSFs. In this sense, to cluster a set of CSFs, is to identify similarities within 

the professional practice that emerges from e-learning. In this case, and despite having asked 

interviewees to focus on organizational issues, clusters emerged around the four variables 

defined above and shown in Figure 3. The identification and formulation of the individual CSFs in 

the clusters was made by coding similar terms and ideas in the responses of interviewees. No 

particular relevance was given to frequency of terms or repetition of ideas and concepts. Often 

the same interviewee referred to the same CSF more than once in his/her response by 

rearranging words with different emphases. Therefore, the process of clustering here is not a 

quantitative one, such as that used by Wopereis et al. (2005) in this same context, but resulted 

from a qualitative coding approach. 
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Figure 3 Data analysis expressed through clustering of responses to focus group interview 

Leadership, structural and cultural issues 

Management policy influences those responsible for academic and educational settings through 

imposition of administrative procedures and availability of resources, which impact on realistic 

pedagogical models and affect the design of e-learning. As with many other educational settings, 

the transition from traditional delivery methods to the adoption of e-learning environments 

inevitably involves change management. This is a difficult process that requires strong and 

supportive leadership and both changes in organizational structure and culture. It is therefore not 

surprising that all interviewees identified CSFs in this cluster. 

Organizational culture can be thought of as values, beliefs, philosophies, ways of doing things 

and relating to other people exhibited by members of an organization. The traditional university is 

often seen as a collegiate institution consisting of scholars that have come together to gather, 

generate and disseminate knowledge. Academic staff usually think of ‘the university’ as senior 

management, senate and central administration. Again, it is not surprising that interviewees 

identify “the university’s” leadership, support, willingness to provide funding as well to recognize 

and reward as main CSF factors. 

On the other hand, for those seeking to govern and administer within HE institutions, ‘the 

university’ is out there in the form of departments, academics, researchers and students. These 

are of course expected to align efforts with organizational mission and vision, national and 

organizational strategies and policies, within existing funding and available resources. 

Students regard both academics and administrators as representatives of ‘the university’ (Huatori 

and Wilson, 2001). Therefore, carefully considering learning needs and outcomes as well as 

managing expectations were identified as fundamental CSFs. 
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Thus, it can be seen that a number of views contribute to the organizational structure and culture 

of HE institutions, and since enthusiasm for introducing e-learning is not universal, numerous 

perspectives need to be aligned if e-learning is to be successful. Therefore, interviewees 

identified good communication and institutional leadership as core CSFs. To complement these, 

some interviewees identified the existence of an e-learning champion as crucial. 

This analysis of the CSFs identified in the Leadership, Structural and Cultural Issues cluster, 

does not in itself fully respond to the heated debate on how e-learning can be successfully 

implemented within HE. However, it clearly draws attention to the fact that, it is essential that 

those wishing to implement e-learning should, at the very least, become familiar with their own 

organizational culture, structure and corresponding and potentially conflicting strategies, before 

rushing headlong into designing, developing and implementing e-learning solutions. 

Furthermore, it seems clear that it people-issues in terms of participation, information, training 

and communication as well as stakeholder involvement are fundamental when engaging in this 

type of learning initiative. These results seem to confirm results form other research projects in 

this area such as Wopereis et al. (2005), Khan (2005) and O’Neil (2004). 

Design issues 

Through either taking a strategic view or leaving things to develop ad hoc, HE institutions have 

the ultimate power at an organizational level to facilitate or to inhibit development of any such 

initiatives. In the case of e-learning courses, choices made at senior faculty levels may well 

impose institutional views on educationalists, obliging them to adopt particular course 

philosophies, learning models and approaches. This was clearly present in interviewees’ 

identification of CSFs such as the alignment of project development with organizational views, 

the careful consideration that must be given to such projects, the existence of supportive 

administrative systems and the alignment of technological solutions selected with organizational 

policies and infrastructures. 

The design and development of online learning environments involves collaboration between 

educationalists, subject matter experts and technologists, involved in an instructional design 

process, where the first two groups are primarily involved in curriculum design and the third 

group is involved in technical development. Hence, the communication between these agents 

becomes paramount. These groups usually speak different “languages” and do not readily 

understand the problems of the other (Lebow, 1993). Thus, an efficient project approach must 

integrate and support the dialogue between these different groups. These complexities seem to 

be present in interviewees’ preoccupations and anxieties and were expressed in terms of CSFs 

such as: balanced collaborative, multi-skilled design and development; tutor, academic and 

learner involvement in the design process; and efficient technical support. 

This reflects a recognition that good project management must also be at the core of a 

successful design process. Interviewees’ also seem to expect explicit advice, from the 

organization and sector, in the form of design, development, accessibility, usability and  

testing guidelines. 

These results are in fact not extraordinary and seem to reveal a certain degree of maturity in the 

field of e-learning. In fact, rather then expecting that initiatives emerge bottom up as 

characteristic of immature and innovative proposals, practitioners seem to expect a certain 

degree of leadership, support and project management from the “university”. That is, e-learning 

does not need to prove itself anymore. Conversely, it needs to emerge from well designed 

environments, developed by multidisciplinary teams within well managed projects. 

Technological issues 

HE educational institutions have faced severed challenges posed by the rapid evolution of ICT. 

As these ICTs form the backbone for e-learning, universities have had to decide what systems, 



78 ALT-C 2006 Research Proceedings  

Part 1 Paper 857: Topped by cross-winds, tugged at  

by sinuous undercurrents: E-learning organizational critical success factors as identified by HE practitioners 

resources and infrastructures to support this type of learning are adequate. Therefore, 

interviewees identified CSFs closely related to creating suitable infrastructures that provide 

robust security, data protection, intellectual property protection as well as adequate data 

transmission and communication. These are obvious CSFs that would always be associated with 

a learning approach that is centred in ICT. It is also fair to expect that these CSFs be addressed 

by the organization hosting the e-learning. Furthermore and also to be expected, interviewees 

also expressed the need for effective technical support in using the ICT infrastructure as well as 

good maintenance of this infrastructure. 

More interestingly, interviewees seem to stress the importance of distinguishing between  

e-learning, as a learning process, and the technology that underpins the learning. This seem  

to also show a certain degree of mature thinking in the e-learning community, akin to the much 

fought over distinction between computer science and electronic and control engineering.  

Thus, the success of e-learning cannot be attributed solely to the acquisition of leading edge 

technologies, but is far more dependent on what is done with these ICTs in terms of both design 

and delivery. 

Delivery issues 

The new opportunities provided for access to information and communication by the 

convergence ICTs, together with emergent pedagogical thinking, have enabled HE institutions to 

design and deliver new e-learning programmes, courses and modules. This has allowed 

universities to respond to pressures from its social environment as well as widen participation. In 

fact, e-learning enables access for an increasing number of students in both traditional distance 

education and further and continuing education. However, and as identified above, transforming 

delivery of courses, modules and sometimes even entire programmes into mixed or multi-modal 

environments requires widely permeative changes to information management, organizational 

behaviour, pedagogical approaches and staff attitudes (Duke, 2002:25). As identified by the 

interviewees, CSFs here imply the existence of institutional e-learning Champions that guarantee 

delivery according to best practice guidelines, appropriate training and support for tutors and 

students, the devising of appropriate learning models for each e-learning initiative and the 

establishment of educational standards and ethical delivery roadmaps. 

Finally and further evidence of the maturity of e-learning as an educational approach, 

interviewees recognized that workloads of tutors are not always improved with the introduction of 

e-learning and need to be balanced and clearly recognized and rewarded by the “university”. 

Conclusions and future work 

“Topped by cross-winds, tugged at by sinuous undercurrents, 

The tide rustling in, sliding between the ridges of stone” 

Theodore Roethke (1961) 

This research described and discussed in this paper aimed to elicit organizational related CSFs 

that have a strong impact in the design, development and delivery of e-learning. The data 

analysis from focus group interviews with practitioners, administrators and academics revealed 

66 CSFs divided into four clusters: leadership, structural and cultural issues (31), design issues 

(12), technological issues (7) and delivery issues (6).  

There is abundant evidence in the literature of innovative uses of e-learning to enhance learning. 

However, the analysis and interpretation of the CSFs presented in this paper seems to indicate 

that although many academics do recognize the need for change, this espousal is not universally 

accepted and nor are e-learning initiatives always adequately supported. Academics are unlikely 

to simply sign up to a corporate ‘vision’ imposed from the top without real opportunities for 

debate and negotiation. This need for leadership, support, recognition and internal debate comes 
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across quite clearly from the results presented and shows evidence of a maturity of thinking and 

professional practice in the field of e-learning that is not necessarily to be expected in a fairly 

new teaching and learning approach. 

The picture shown indicates that stakeholders are prepared to embrace e-learning, but not in 

detriment to their profession and their own careers. Thus, if implementation of online learning is 

to be successful, the way forward seems to be for the “the university” to manage the change 

process by proposing and agreeing goals through consensual debate, supporting strategies 

appropriately and then realising these through common commitment. In any case, through either 

taking a strategic view or leaving things to develop ad hoc, HE institutions have the ultimate 

power at an organizational level to facilitate or to inhibit development of any of e-learning and 

choices made at senior faculty levels may well impose institutional views on educationalists, 

obliging them to adopt particular course philosophies, learning models and approaches. 

Given its complex structure, HE is not necessarily an easy, robust and secure environment for e-

learning. However, even to those with insider experience, as in the case of these interviewees, 

this is not always easy to ensure. Furthermore, the increasing demands for quality assurance 

means that the process of gaining accreditation for new courses and new delivery mechanisms, 

is neither swift nor simple, and requires support at a number of levels within the institution. Even 

course proposals with extremely laudable aims and objectives, which on the surface are 

extremely sound, sometimes founder because they lack sponsorship from one quarter or 

another. Consequently, and as proposed by almost all interviewees, in the context of managing 

the implementing e-learning within HE, it is critical to determine who ‘the university’ decision-

makers are and to gain their support. 

The role of organizational leadership is therefore to balance these demands and guide 

institutions through development of sound strategic change. Therefore, leadership’s role is to 

avoid the “flapping” Salmon (2005) refers to. Since all formal e-learning programmes exist 

within an organizational context, such as universities, corporations or virtual learning institutes, 

it is clear that the organization has the power to facilitate, influence or even impede the 

development of e-learning courses. Through the means of decisions made at an executive 

level, organizational leaders have the power to facilitate or impede the development of e-

learning courses by imposing administrative or financial procedures. However, and as stressed 

by the interviewees, insiders aware of the peculiarities of university cultures, driving through 

any such strategic plans require formal agreement via good communication between 

practitioners and managers. Thus, if e-learning initiatives are to be successfully implemented, 

there is a need for strong champions to support e-learning and guarantee buy in from 

institutional stakeholders. 

Whilst in general the CSFs and clusters presented seem to be in agreement with current 

literature in this field, the findings of this research show that the actual importance of a number of 

these CSFs run the risk of being underestimated by technologically deterministic thinking and/or 

rigid top-down organizational cultures. Some of the CSFs identified reveal concerns by 

practitioners involved in e-learning that do not easily fit into objectivist and technology-centric 

approaches that might be adopted without appropriate consultation and understanding of the 

complexities of e-learning. 

In sum, like the tide of the Oyster River where Theodore Roethke meditated, e-learning today is 

still “topped by cross-winds” of fads and fashions, as well as “tugged at by sinuous 

undercurrents” of organizational politics and commercial interests. Despite this, the tide of 

change and liberating learning approaches are rustling in, sliding between the ridges of stone of 

universities conservatism. 
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Abstract 

Recent years have seen a new generation of ‘digital students’ emerging in the developed world. 

Digital students are young adults who have grown up with digital technologies integrated as an 

everyday feature of their lives. Digital students use technology differently, fluidly (and often 

simultaneously) using instant messengers, mobile phones, the Web, MP3 players, online games 

and more. A study performed in four European universities was designed to identify the unique 

features of ‘digital students’, and focus groups run in UK and Romania have helped to identify 

what it means to be a digital student. The study is part of a research project which tries to 

investigate how digital students’ attitudes can influence the development of the e-learning 

spaces. Reflections on how technology can enhance and stimulate the learning process will  

drive towards exploration for the development of a new learning system for digital students.   

Introduction 

The major impact on our life of the last quarter-century is the digitization of virtually all aspects of 

life—something Negroponte has called the “change of atoms into bits and pixels” (Negroponte, 

1996). However, for the generation born after 1980 the digital world is even more present and 

pervasive than for the rest of us, for them it is the world they know. They are the ‘digital ones' or 

the ‘N-Gen—Net Generation’ (Tapscott, 1998): children or teenagers who have lived all their 

lives in a changing but (from their perspective) a predominantly digital world. Significantly, most 

students in higher education now belong to this group. We identify these students as a special 

group due to their characteristics (Andone, Boyne, Dron, & Pemberton, 2005a) and we consider 

that this community has different learning habits.  

The research described here is part of a larger project to investigate how adaptive and adaptable 

e-learning spaces might influence and be influenced by these digital students’ learning attitudes 

and abilities, which may well be very different from those of their predecessors (Oblinger, 2003). 

The final target of the research is to build and test an e-learning environment aimed at their 

needs, based on the assumption of an ‘ecology’ of learning as defined by Seely Brown (Seely 

Brown & Duguid, 2000). As part of this process an online survey has been created to investigate 

the level of e-literacy of young adult students in an attempt to identify the unique features of 

‘digital students’, as a move towards building a customized model of an e-learning environment. 

Digital students definition 

From our research perspective, 'digital students' are defined as young adult students who have 

grown up with active participation in technology as an everyday feature of their lives. Among the 
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characteristics that define digital students are that they take the availability of email, instant 

messaging and text messaging for granted, and use unlimited online resources. The digital world 

has had a significant impact on their cognitive functions (Barone, 2003). They expect to try things 

rather than hear about them. They want to learn by doing—usually just by trying things out 

(Tapscott, 1998) from which they develop understanding by synthesis. They tend to learn visually 

and socially (Livingstone & Bovill, 2001). Using technology to organize and integrate knowledge 

feels normal to them, as well as “doing rather then knowing” (Frand, 2000).  

They have very specific needs and expectations from their learning environments. They will 

enjoy enhanced interactivity and connectivity with others, and expect to learn in groups which 

may be physical or virtual. Papert (1996) says that young people’s “access to information is more 

interactive and non-sequential” and they learn for “the pleasure and benefit of discovery”. 

As a result of their powerful access to digital media and to the endless information on the Internet 

they have learned to access facts and to assess them in particular ways; and to be able to 

process so much data, they need to synthesize. “In our generation, we reach for the manuals-if 

we don’t know how to do something, we ask,” says John Seely Brown (2000). “We don’t engage 

directly with the unknown and then do sense-making afterwards. Kids today engage and 

synthesize. Our generation is good at the analysis of things, as opposed to the synthesis of 

things.” However, digital students will engage in searching for information sources and, quite 

often, for other people on the Internet and based on this they will construct new structures and 

new information (Oblinger & Oblinger, 2005).  

Their learning expectations are different due to new cognitive patterns developed over their 

school years. As Bob Woods (2002) says they “rely on the ‘Net to help them with completing 

their schoolwork. They use it for research, collaboration with other students, and as a resource 

for information passed on to them by other students or teachers. Students also use it as a ‘virtual 

guidance counsellor’ and as a way to store important school-related materials.”  

Treating the Internet and mobile phones as normal tools means that collaboration is an area of 

great potential for digital students. Using instant messaging, e-mail and text messages via mobile 

phones they’re able to create, join, leave and rejoin at will, what the Pew Internet group calls 

“virtual study groups” (Jones & Madden, 2002). These groups can be synchronous or 

asynchronous but the ‘feeling’ is of instant communication. This has led to a continuous need for 

instant feedback which is also found in their learning attitudes. 

Despite the traditionally restrictive educational settings in which they often have to function, 

today’s students perceive their learning environments as boundless. They tend to use physical 

space differently from prior generations and they blur the boundaries between physical and 

cyber space and between mine, yours, ours, and everyone’s (Andone, Boyne, Dron, & 

Pemberton, 2005b). 

They simply ‘think differently’. 

Survey 

Methodology 

The survey we developed constitutes one strand of a multi-faceted research effort to explore the 

idea of a digital student profile, and explore also how learning technologies could be tailored to 

match that profile. An structure online questionnaire (Lumsden & Morgan, 2005) was created 

using standard research techniques based on quantitative and qualitative research 

methodologies—(Blaxter, Hughes, & Tight, 1998). As the survey’s focus is on ‘Technology in 

Education’, we attempted to collect information from a relatively random sample of a specific 

target population of young students. The target group initially was young students 18–21 years 

old in universities from Great Britain (302 respondents), Romania (285 respondents), Hungary 
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(95 respondents), and Finland (50 respondents), but the respondents come from all age groups 

(see Fig1) not always having grown up with ubiquitous internet and mobile phone use. We run 

the questionnaire in one West European country, a Scandinavian one and two Central and East 

European countries in an attempt to identify possible cultural differences. Our questionnaire 

design involved a review of similar published questionnaires together with personal observations 

by various groups of young students. Themes covered were digital literacy, Internet use, mobile 

phone use, learning attitudes, visual use, and IT expectations. The questionnaire was completely 

online with different sets of questions: multiple choices with one choice or with several choices, 

rating questions and open questions; it also gathered identification data about the questioned 

students. These data (Figure 1) will influence the answers and will lead us in our tentative 

attempt to identify different cultural and gender characteristics of the digital students. (Andone, 

Dron, Boyne, & Pemberton, 2006). Various strategies were used for analysing the results 

(Creswell, 2002): descriptive statistics (averages, number of students), inferential statistics 

(assessing the significance of data), simple interrelationship (cross-tabulation), multi-variate 

analysis (studying more variables) and in depth interpretation by analysing each student answers 

and comments. The results were analyzed in conjunction with other data (gathered from other 

research methods, or from literature) as part of a qualitative study.  
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Figure 1 Online Questionnaire identification data 

We feel the need to express some caution about the data so far obtained. The sample was 

clearly not completely random, since taking the questionnaire was entirely voluntarily and the fact 

that it was online implies at least some level of digital ability. Also, the answers were often 

expressions of preference and there was some latitude for different interpretations of what the 

questions meant (Andone, Boyne, Dron, & Pemberton, 2005b). In the same time, the advertising 

of the survey in some universities (from Finland and Hungary) was done in an obscure Web 

location, which led to the low response rate. The results from these two countries were 

considered just for qualitative analyse. This was an exploratory survey, not an experiment, and 

the results should only be considered as indicative.  

Results 

General results 

The first results and analysis of the UK survey are presented in Andone (Andone, Boyne, Dron, 

& Pemberton, 2005b) and the partial results of all the surveys in (Andone, Dron, Boyne, & 

Pemberton, 2006). In the current paper we try to identify the general characteristics of the digital 

students and the differences and similarities between the different countries. The results were 

analysed following 4 main strands: the use of technology, communication, the need of control 

and the use of e-learning environments.  
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The use of technology 

The results clearly show a high level of use of technology (computer, Internet, mobile phone) and 

that technology is firmly embedded in the students’ lives, a large majority describing themselves as 

at least intermediate in computer competence (Figure 2). These results appear to be consonant 

with official Eurostat results in 2003 (Eurostat, 2003 , 2004) and with EDUCAUSE results (Oblinger 

& Oblinger, 2005) and with the UK survey of their use of media (Livingstone & Bovill, 2001).  
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Figure 2 The use of technology 
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Figure 3 Age students began to use computers 
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These students can be considered early adopters as their starting point for the computer use and 

the Internet (Figures 3, 5) matches the time period of the high global boom on computer and 

Internet use (Eurostat, 2003 , 2004). Their use of computers and Internet began at a much 

earlier age then their predecessors, who used the new technology of their days (the generation 

of the ‘60s started using the telephone much later in life (Negroponte, 1996)) and there are 

almost no differences between the Western and the East European students.  

These results show that the use of multiple media and technologies is directly connected to their 

use in education, home and entertainment.  
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Figure 4 The online access 
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Figure 5 Age students began using the Internet 
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The students’ strategic thinking and level of e-literacy may differ from one country to another as 

the UK and FI students declare an intensive and for longer use of computers and of electronic 

games (Figures 2, 3, 4 and 5). It is also clear that the CEE students are becoming stronger in 

their ICT use and understanding and they also have jumped several technological steps. They 

started using the computer, the Internet and the mobile phone at the same time and in just a few 

years they are using similar tools (SMS, Instant messaging, search engines, online playing) at 

the same level as their Western colleagues (Figure 7). 
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Figure 6 Daily use of technology  

The results indicate that the students from the Western countries have a higher, more constant 

use of computers and the Internet than their colleagues from Central and Eastern Europe, which 

is in accordance with the country statistics of ICT penetration (Eurostat, 2003 , 2004). However, 

the Romanian and Hungarian participants use the mobile phone at the same level, even if they 

tend to use it more for sending text messages (SMS) or playing games (Fig 6 and 8). The large 

cost differences in the mobile phone use (Boitos, 2004; Vasiu, Robu, Andone, & Bucos, 2005), 

and a quick acceptance of new digital devices, confirms that in the last years the digital gap 

between the East and West of Europe have been bridged by young people (Boitos, 2004).  

The results indicate a high level of technology use and that technology is firmly embedded in the 

students’ lives, and is part of their education and also of their social life, both as individuals and 

at group level. 

Communication 

Using technology for communication is part of students’ life-style and the results show an 

increased need for synchronous communication, but with asynchronous communication still very 

much anchored in their lives (Figures 2 and 7). If email, SMS and instant messaging are part of 

the daily routine, using forums is a less regular occurrence, with a higher percentage being used 

by women. This conforms with Livingstone’s results which show the same high use and 

acceptance of the new communication tools by girls (Livingstone & Bovill, 2001). The students’ 

claimed online access to learning and training varies from daily to weekly (Andone, Dron, Boyne, 

& Pemberton, 2006). The high daily use of Web search (Figure 7) indicates a strong emphasis 

on search methods, which can be expected to modify the students’ cognitive approach to 
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learning and also their expectations about the learning environment—which should include 

powerful search engines, not just indices or glossaries. 
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Figure 7 The use of online communication 
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Figure 8 The use mobile phone—daily/all the time 

The survey reveals that the Hungarian and Romanian students tend to use the Internet in cafés 

as part of their social activity (it is common among them to meet with friends at an Internet 

Café—‘we hang out with friends in Internet Café’ were several students’ comments), but this is 

also due to the still-high cost of broadband Internet in these countries. Students from the UK and 

Finland ‘score’ higher in their use of the online communication tools but the gap between them 
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and their Eastern colleagues is smaller then expected, with one tool (chat) being more used by 

the latter. 

It is a strange anomaly that, from Figures 6 and 8, it seems that the daily use of mobile phones is 

lower than the amount of calling or texting daily from the mobile phone. One of the Romanian 

student commented ‘texting and playing is not mobile phone use as you do not call somebody 

you just text’ indicating a clear distinction of the perception in different use of the tools of the 

same device, and that some are perceived more familiar than the others. The mobile phone is 

perceived by all the students as a familiar and informal tool. Is this tool accepted to be used for 

educational purposes?  

From the responses to several questions, a pattern emerges for communication. Synchronous 

communication is preferred when students contact one another, while for educational contacts 

with their professors the asynchronous model is preferred. As text messaging is at the limit 

between synchronous and asynchronous communication, SMS is increasingly becoming the 

preferred communication tool because of its users’ need for instant response and feedback. But 

SMS will permit both users to control the message, time, and response method, more than a 

simple phone call (the instantaneous method of communication), which shows their strong need 

to control also their virtual space. Comments such ‘the quicker the better’ and ‘instant response’ 

were common among students’ responses. Students’ ability to select the ‘right’ communication 

tool for different purposes also shows their need for control and the development of independent 

skills. Even if their real social skills have decreased over the years (Livingstone & Bovill, 2001) it 

is obvious that their level of technology based communication is high, which will influence how 

they learn and live as found also by Rettie (2002). 

Control 

Our results suggest that digital students’ need to control their online and e-learning environment 

is directly associated with their high use of technology. 

When accessing Web sites digital students want better interaction and they want to be able to 

change and control it, but they are less interested in control of the general design (Figure 9). Our 

surveys also lead us to suspect that their level of control is also dependent on their strategic 

thinking, developed by their experience in playing games (55–69%—as an average from all 

countries’ surveys—often played computer games). Their need for control is better seen in the 

answers regarding their perception of e-learning environments. 

Students showed some enthusiasm for direct participation and control over certain aspects of the 

educational process (Figure 10). The need for personalized delivery, the need for instant 

feedback, and the lack of interest in writing or control over content delivery, suggest that digital 

students want information fast but they want it presented visually and interactively. However, this 

is far from consistent across the different student groups. 
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Figure 9 Desire for control over the Web 
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Figure 10 Desire for control over e-learning 

E-learning 

Here we wanted to look how our subjects’ perceive e-learning and find out how they might 

react to an online learning environment. We wanted to know which adaptable and adaptive items 

are preferred, the learning styles of the new digital students, how they approach text, image, 

links, and how they think about adaptability.  
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Figure 11 The use of hyperlinks in e-learning 

The results (Figure 11) show a preference for a learning environment where the online materials 

contain hyperlinks, which Beasley claims to have the educational advantage of allowing students 

greater control over the order in and depth to which they explore a topic, allowing for more 

reflection and active gaining of knowledge (Beasley, 2004). There is, however, a surprising 

disparity between the preferences of students from different countries, which shows a completely 

different pattern from our questions about the need for control. 
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Figure 12 The preferred communication method for receiving information in e-learning 

It would seem that, of the options we presented, students preferred to receive information by 

email. However, this may reflect their experience in higher education so far, rather than a 
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genuine preference, and this question was examined further in the focus groups. The FI, RO and 

HU students have spent longer in HE (they are usually from the last years of study) so we 

suppose that this will reflect their experience more, which perhaps accounts for the more even 

distribution than in some other graphs.  

There is little difference between the preferences illustrated in Figure 13. Slightly higher 

preferences were expressed for directive activities and information needed to complete tasks. 

This almost certainly reflects the students’ attitudes to institutional learning as something directed 

by teachers. 
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Figure 13 The preferred e-learning services to be received online 
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Figure 14 The preferred e-learning services to be received via the mobile phone 
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Given the students’ extensive use of mobile phones, it is perhaps surprising that few expressed 

any interest at all in receiving course information or communications (this is one of the biases of 

our survey: the question being towards the end of the questionnaire, only around half of the 

students answered to it). This may be due to two main factors. On the one hand, mobile phones 

are seen as personal and informal communication tools. On the other, this perhaps tells us more 

about student expectations of higher education than about their preferences for technology. A 

traditional university education, especially in the science disciplines studied by the majority of the 

subjects, is often perceived by both tutors and students as an instructivist activity, involving the 

passage of information from experts to learners. Mobile phones are typically a poor medium for 

transmission of large amounts of information, and their role as communication tools may be seen 

as peripheral in an institutional learning context. 
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Figure 15 The preferred communication method with colleagues in e-learning 
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Figure 16 The preferred learning style 
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They prefer being involved in subject-related activity, problem solving and simulation, (Figure 16) 

so they have an interest in developing real projects and learning by doing, discovering or from 

practice. However, the preference is not marked. Again, this perhaps tells us as much about 

expectations of university learning as it does about the students’ preferred learning style. The 

results virtually points to the belief that their preference for experiential learning is a 

distinguishing characteristic, similar with that of Oblinger findings (2005). 
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Figure 17 The preferred method of expression of thoughts 

As might be expected, students greatly prefer the richness of face to face interaction to any other 

alternative. Perhaps more interestingly, the fact that they express an almost as strong preference 

for the use of text shows that they are comfortable with text-based technologies, and recognize 

that complex and intimate communication is possible through these media.  

Conclusions 

In our attempt to see the ‘digitalness’ of our students and to compare it between several student 

types we have reached several conclusions. What technology can we identify as the most digital 

so the use of it will determine the digitalness of our students? Is it the new instant messaging, the 

sending text/multimedia messages on the mobile phones, playing games online or on the phone, 

learning online or searching for information mainly online, socializing with the support of 

technology? We think that is a combination of all of these and the binding is their declared instant 

choice and control over the environment. They want to be able to choose what to do and when 

and they are demanding it ‘now’. Are the students from UK and Finland more digital that those 

from Romania and Hungary? Our survey show that even if the Eastern students had less access 

to technology they are using it now at a similar level with the Western ones and their digital 

characteristics tend to blend.  

This is a major outcome of the study. It has direct implications for the design of an e-learning 

environment which ought to include adaptable elements wherever possible, under direct student 

control, rather than those controlled by the tutor or the system. The study results played a key 

role in directing our e-learning environment development strategy and have influenced some 

major decisions. One such decision concerned the appropriateness of formal learning structures 
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for Internet and Mobile phone based services. This was further investigated during focus groups 

in UK and Romania and developed during a scenario based development methodology. 

Technology makes it possible to design learning situations that actively engage and guide 

learners while allowing them to choose their style of learning and organize their knowledge 

outcomes. This conceptualization of the learning environment allows learners to make the 

transition from learning in a physical space such as the lab or lecture theatre, to learning in a 

student-centred learning environment in cyberspace. Technology has changed the education 

setting from a physical one to a virtual one. But virtual spaces are in a continue move and 

change and they can be instantaneous, deliberate, mobile, synchronous and asynchronous. The 

students relationship with the virtual space can shift rapidly and they co-exist in several spaces 

at a time. These virtual spaces can play a larger role in all aspects of higher education by the use 

and integration of technology (laptops, handhelds, mobile phones) and communication (wiki, 

blogs, SMS, podcasting, etc). 

 As our interest is in broad trends, we believe that technology integrated with methods for 

communicating knowledge can enhance and stimulate learning. However, we should express a 

note of caution: it is at least possible that learners' preferences may be for modes of learning that 

are ineffective and counter-productive. The trend away from predominantly analytic knowledge 

towards primarily synthetic knowledge implies a loss as well as a gain (Seely Brown, 2000). We 

are currently implementing a system based on our findings and will be exploring whether giving 

digital students what they want will also give them the rich learning experience that they need. 

The survey results suggest that students are as much a driving force behind a traditional 

instructivist approach to teaching as victims of it. By providing an alternative based on a profile of 

digital students’ interests, we hope to enable uses of technology that provide a better fit to their 

needs, and a means to break out of habitual behaviours that may not always be the most 

effective means of learning available to them. 
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Abstract 

The advent of online learning in tertiary education has changed the way students interact with 

institutions and undertake their studies. All students at Deakin University interact with their 

courses through an online learning environment. While online learning environments can be 

evaluated in a number of ways, the perceptions of the key users and their levels of satisfaction 

with the online learning environment are important measures. 

This paper presents results of a survey of students studying at Deakin University in 2005. The 

survey explored their perceptions of learning in the online environment. The results indicate that 

overall students were enthusiastic about learning in such an environment. The main advantages 

are the flexibility that it provides and the ability to study when it suits students. The 

disadvantages include technical issues such as speed of access, and the need to participate 

regularly. The size and spread of the responses suggest that these outcomes can be generalized 

for all students studying online. 

Introduction 

E-learning can be described in a number of ways. In the context of this research it describes 

learning processes and interactions between students and teachers that are supported by 

information and communication technologies (ICT). Compared with a more traditional learning 

environment, an e-learning environment can offer students an improved learning experience and 

‘provide a model for students on how to become self directed independent learners, which may 

assist them to become lifelong learners’ (Singh, O’Donoghue and Worton 2005). 

Recent studies have focused on examining issues related to implementation and evaluation of e-

learning in higher education (Singh et al 2005; Lefoe, Gunn and Hedberg 2002; Wang 2006). 

Others have focused on the evaluation of particular courses where online learning environments 

(OLEs) are used (Smith, Coldwell, Smith and Murphy 2005, Goold and Coldwell, 2005) or on 

investigating and evaluating tools and features used in OLEs as a whole or by particular student 

cohorts (Herrington and Oliver 2002). Where broad scale research of student evaluations of 

OLEs has been published the focus tends to be on the ICT aspects of the OLE. Publication of 

research on students’ perceptions of OLEs for learning across a University appears to be limited, 

and, in many cases emphasizes the negative effects of learning in OLEs (e.g. McNaught, 2004). 
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The research presented in this paper was undertaken as part of a Strategic Teaching and Learning 

Grant at Deakin University in 2005. The overall aim of the larger study was to investigate the 

impact of cultural diversity on OLEs. Cultural diversity is a potential hallmark of OLEs as greater 

numbers of students of diverse educational and cultural backgrounds as well as modes of study 

come together while studying in this learning mode. The larger study involved a literature review 

and data gathering through a series of focus groups with online teaching faculty at Deakin 

University, which was then benchmarked with international faculty. An online student survey was 

the final part of the study. This paper reports on particular outcomes from the student survey. In the 

survey, students were asked open-ended questions about the online environment and what they 

perceived the advantages and disadvantages of learning in that environment to be. 

Background 

Deakin University has used online communication to present teaching materials and support on- 

and off- campus students since 1981. It is committed to distance education, encouraging the use 

of ‘… a comprehensive learning environment through integrated networked technologies to 

enrich learning experiences for off-campus and multi-modal students as well as for on campus 

students’ (Deakin University, 2004). Courses at the University are presented in a mixture of 

modes. On-campus students encounter traditional, face to face teaching, but are supported by 

online technologies. Off-campus students are serviced through the online technologies as well as 

by traditional paper-based resources. The University endeavours to provide as similar a learning 

experience as possible to all students, regardless of mode of study or physical location. This is 

supported by the current OLE, which is implemented using WebCT Vista. 

In 2004 Deakin University had an enrolment of over 31,600 students across five faculties (Deakin 

University, 2005a). The majority of students (60%) studied on campus while 40% enrolled in off-

campus mode. Nearly 60% were full-time students and 57% were female. In a normal semester 

a full-time student would be expected to access up to four of some 1500 undergraduate or 700 

postgraduate course offerings via the OLE. A standard three-year degree is made up of 24 

courses of study completed over six semesters. Full-time students therefore normally undertake 

four courses per semester. 

As part of the University's commitment to preparing students for lifelong learning, it has 

mandated that every student must experience at least one wholly online course as part of their 

undergraduate degree programme (Deakin University, 2003). A wholly online course is defined 

as one where all teaching and administrative support is provided online. Essentially this means 

that there is no face to face teaching in the course at all. A key characteristic of a wholly online 

course is that it is designed to help students to develop their skills in communicating and 

collaborating in an online environment while studying the course curriculum. 

There are a further two levels of online presence defined by the University. A basic online 

presence entails administrative support, providing students with a first and main point of 

administrative contact for the course online. This is the lowest level of online capability and a 

minimum requirement for all courses. An extended online presence is one where at least one 

major teaching activity, such as lectures, tutorials, assessment or workshops, occurs wholly 

online or is significantly supplemented by online technologies.  

Methodology 

The aim of the survey was to ascertain students’ perceptions about their learning experience in 

the OLE. The questionnaire was the most appropriate method of collecting the data. Thomas 

(2004) suggests that survey research is an appropriate method for data collection when  



ALT-C 2006 Research Proceedings 99 

Part 2 Paper 711: Student perspectives of online learning 

 

 existing information does not answer the research questions;  

 a questionnaire is deemed to be a more suitable method than interviews, observation or 

experimentation to obtain the appropriate answers;  

 resources are in place to enable the questionnaire to be conducted; and  

 the data collected will be used. 

In the context of this research it was important to gather the opinions of as many students as 

possible to obtain a representative sample. According to Thomas (2004) representativeness 

means that what is learnt about the sample would be essentially the same if the entire population 

was included and thus generalizations can be made for the population as a whole. 

The questionnaire was posted on the Web in September 2005 and was made available for two 

weeks to all students enrolled at that time. The students received an invitation to participate via a 

message posted on the Student Portal as well as an announcement in the OLE. The incentive to 

participate was the opportunity to win an MP3 player and most participants elected to enter the 

prize draw. Students had to provide their student identification number for the prize draw but 

survey responses were collected into a separate database without the identification. The 

resulting data was therefore anonymous in accordance with the University ethical guidelines. 

The questions posed were based on similar surveys from the literature or developed by the 

researchers as they were likely to inform about online learning practices. The 60 questions 

covered: 

 demographics (age, gender, country of birth, language, cultural background) 

 studies at Deakin (mode of study and enrolment, enrolled faculty, major area of study, 

experience with online courses) 

 perceptions of the OLE 

 perceptions of group work 

 perceptions of their role as a student 

 expectations of learning generally, and of learning online. 

Most of the questions required a Likert type response from 1 to 5 where 1 indicated a ‘Strongly 

Agree’ to 5 indicating ‘Strongly Disagree’. There were a number of open-ended questions that 

required a free text response. NVivo (2005), a software tool that provides for qualitative analysis, 

was used to analyse the free text comments. 

The responses to two questions relating to perceptions about the OLE are the focus of this 

paper. The questions were: 

1 The advantages of online learning are… (please tick all that apply) 

2 The disadvantages of online learning are… (please tick all that apply) 

For the first question, 14 options were identified by the researchers. For the second question, 10 

options were identified. An ‘other’ option was provided for both questions to allow students to 

suggest other advantages and disadvantages not previously identified by the researchers. 

Results 

The total number of completed surveys was 2711 of which 10 were unusable and were therefore 

not included in the data analysis. The size and range of the student responses are considered to 

be representative of the student population as a whole. Table 1 lists the demographics of the 

students who responded to the survey. 
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  Total Number Percentage 

<20 389 14.4 

20–25 1367 50.6 

Age 

>25 945 35.0 

Male 1055 39.0 Gender 

Female 1646 61.0 

Full-time 1929 71.4 Mode of Study 

Part-time 772 28.6 

On-campus 1868 69.2 Mode of Enrolment 

Off-campus 833 30.8 

Australia 1838 68.0 

Asia region 441 16.3 

Country of Birth 

Other 442 15.7 

Yes 1487 55.0 Previously Completed an 

Online Unit? 
No 1214 45.0 

Table 1 Student Demographics 

There are some notable difference between the reported University demographics in 2004 and 

the sample here. The sample had a higher representation of females (4% more); students 

studying full-time (12% more); and off-campus students (10% more). Some of the differences 

can be attributed to differing demographics between the 2004 and 2005 University populations. 

The higher proportion of full-time and off-campus students amongst the respondents is most 

likely attributable to the fact that one method used to advertise the survey was through the OLE, 

hence attracting responses from those students who were more active in it. This does not 

invalidate the outcomes however as the research is targeting the perceptions of those students 

who use the OLE. 

The average (median) age was 23 and the most commonly occurring age groups were between 

18 and 25 years old. The majority (92%) of students were under 40 years old. The majority of 

respondents were female. Of those students born in Australia, two thirds (66%) were female 

compared to those born overseas where the percentage of males and females is 50% each. 

Some 68% of respondents identified themselves as having an Australian culture. Of the 

remaining 32%, half were of Asian culture (Chinese, Indian, Malaysian, Indonesian, etc.). There 

was also good representation in the sample with African, European (British, East and West 

European) and Middle-Eastern cultures. 

Online learning—advantages  

The responses to the question ‘The advantages of online learning are …’ are provided in Table 

2. In total 2674 respondents (99%) ticked at least one response to the question. This means that 

only 27 of respondents (1%) did not answer this question or did not believe that there were any 

advantages at all. Further, the total number of responses to this question was 16,182, which 

means that respondents identified on average six advantages each. 
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  Advantages Total Number 
Percentage of 

 Respondents 

A1 It allows me to work when I want to 2249 83.3 

A2 I can access readings online 1801 66.7 

A3 It is easy to use 1537 56.9 

A4 It provides a permanent record of discussions 1402 51.9 

A5 It makes it easy to ask questions 1370 50.7 

A6 It is easy to communicate with others in the class 1291 47.8 

A7 It provides all I need to know about my unit(s) 1128 41.8 

A8 I have time to reflect before I give my opinion 1121 41.5 

A9 I don’t have to attend lectures 1057 39.1 

A10 It provides greater access to staff 995 36.8 

A11 Different time zones do not cause problems 899 33.3 

A12 I can work with students from diverse cultures 752 27.8 

A13 I don’t have to read a text book 441 16.3 

A14 Other 139 5.1 

Table 2 Responses to ‘Advantages of online learning’ 

An examination of the list of advantages shows that most are related to flexibility of the OLE (A1, 

A2 and A9) and to communication benefits (A4, A5, A6, A8 and A10). 

  Other Advantages Total Number 
Percentage of  

 Other 

OA1 place 23 16.5 

OA2 resources 19 13.7 

OA3 learning 18 12.9 

OA4 interaction 17 12.2 

OA5 work 15 10.8 

OA6 flexibility 13 9.4 

OA7 access to staff/students 13 9.4 

OA8 family 12 8.6 

Table 3 Other advantages of online learning 

There were a total of 139 responses to the ‘other’ category. Most of the advantages had been 

anticipated by the researchers and listed as options for that question. A content analysis of all 

the comments was undertaken using the NVivo software. Themes where identified that 

generalised the intent (or intents) of each comment. The responses to ‘other advantages’ that 

were mentioned 10 or more times by respondents is shown in Table 3. 
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The majority of ‘other advantages’ reiterated themes already identified by the researchers, most 

being related to accessibility and interaction. Responses coded in OA1, place, referred to the 

ability to access learning resources from anywhere, emphasising the lifting of geographic 

boundaries that online learning affords. Even on-campus students appreciated this enhanced 

access to University resources. Further flexibility was more explicitly expressed in terms of time 

for family and work commitments (OA5, OA6 and OA8). For example: 

 It allows me to study when otherwise I would not be able to due to where I live and family and 

business commitments. 

 Can raise a family and gain a degree! 

The second theme in the other advantages category, interaction, is exemplified by responses 

OA2, OA3, OA4 and OA7. Respondents emphasised the availability and range of resources that 

online learning could provide as well as the permanence of online discussions and the ability to 

review lectures and other face to face activities through technologies such as audio streaming. 

The accommodation of different learning styles and some learning difficulties within the OLE 

(through accessibility and permanence of resources) was also emphasised. Time for reflection 

before contributing to discussions was also mentioned frequently by respondents. The ability to 

interact with both staff and students was particularly appreciated by off-campus students, a 

feature not available to them previously: 

 As an off-campus student DSO is my main contact with the university and other students, and 

as such is invaluable 

 Staff can communicate quickly to everyone 

Other benefits relating to language skills (a learning difficulty for some) and lifelong learning were 

also raised as exemplified by the following comments: 

 My English skills are not good enough to follow the process in the class. However, DSO 

makes me much easier to follow the unit process, as i (sic) can read various information by 

accessing DSO repeatedly whenever i (sic) want to. 

 It is realistic of what future working environments will be like, therefore preparing the students 

for the work force. 

Online learning—disadvantages  

The responses to the question ‘The disadvantages of online learning are …’ are provided in 

Table 3. In total 2260 respondents ticked at least one response to the question (83.7%). This 

means that 441 respondents (16.3%) did not answer this question or did not believe that there 

were any disadvantages worth noting. The total number of responses to this question was 5034. 

On average each respondent selected 1.9 items from this question, considerably less than to the 

advantages question. 

Ten disadvantages had been identified by the researchers and listed as options for the question. 

The two highest ranking disadvantages relate to technology issues (D1 and D2). However 744 

responses to the ‘other’ category indicate that the researchers had not identified all the 

disadvantages or at least students did not perceive these to be the same as those listed. 
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   Disadvantages Total Number Percentage of 

Respondents 

D1 It is too slow 996 36.9 

D2 I have to access it too often 808 29.9 

D3 Other 744 27.5 

D4 Some students dominate when online 688 25.5 

D5 My sessions keep on timing out 483 17.9 

D6 I don’t have easy access to the Internet 390 14.4 

D7 Different time zones can cause problems 226 8.4 

D8 It is difficult to use 219 8.1 

D9 Others will see my poor English 193 7.1 

D10 My opinions are not heard 161 6.0 

D11 I can’t type very well 126 4.7 

Table 4 Responses to ‘Disadvantages of Online Learning’ 

The comments associated with the ‘other’ category where analysed in the same way as the other 

advantages were. Many of the themes identified as advantages where also mention here as 

disadvantages. More specific issues relating to misbehaving technology were also identified. The 

responses to ‘other’ disadvantages that were mentioned 10 or more times by respondents are in 

Table 5. 

There are three distinct themes running through the other disadvantages—technical, interaction 

and learning, all of which extend the concerns identified by the researchers. 

Interaction was the single biggest negative factor identified by respondents in the ‘other 

disadvantages’ category. A variety of issues were raised from the lack of spontaneity of an online 

conversation, to the tyranny of managing Internet time, through to not giving advantage to non-

contributors: 

 I'm always cautious about providing information online which may assist the lurkers who do 

not contribute. 

Of particular concern is the high incidence of disadvantages related to staff in combination with 

interaction and feedback. More in-depth investigation of these comments suggests that 

respondents perceive a lack of commitment from staff to online communication and interaction 

as exemplified by the following comment: 

 Lecturer responses are often time lagged or not responded to for days. 

Technical issues included a range of factors such as difficulties in using the software (OD4), 

system outages, technical difficulties and lack of suitable IT access. There was also a perception 

that the OLE ‘is always down’, ‘too slow’ or ‘unreliable’ (OD5). A difficulty that occurred early in 

the semester was with assignment submissions online which was promptly fixed and students 

informed as to how to overcome the problem (OD17). 
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  Other Disadvantages Total Number 
Percentage of 

Other 

OD1 interaction 131 16.9 

OD2 staff 113 14.6 

OD3 feedback 82 10.6 

OD4 ease of use 72 9.3 

OD5 outages 66 8.5 

OD6 face to face 64 8.3 

OD7 technical difficulties 57 7.4 

OD8 learning 45 5.8 

OD9 team work 41 5.3 

OD10 information overload 40 5.2 

OD11 suitable IT access 35 4.5 

OD12 hardcopy 30 3.9 

OD13 resources 23 3.0 

OD14 motivation 21 2.7 

OD15 money 20 2.6 

OD16 system response 20 2.6 

OD17 assignment submission 16 2.1 

OD18 language 16 2.1 

OD19 IT literacy 12 1.6 

Table 5 Other disadvantages of online learning 

Finally, the learning theme includes responses coded OD6, OD8, OD9, OD10, OD12, OD13 and 

OD14. Many respondents did not appreciate the lack of face to face contact in wholly online 

courses, suggesting that they were mainly on-campus students. This issue was reiterated in 

OD8, indicating a preference for traditional lectures and tutorials. Some respondents had 

difficulties with the software due to an acknowledged lack of IT literacy skills (OD19). A 

particularly interesting disadvantage identified by the respondents was a problem with 

understanding others’ English, both of staff and students. This has ramifications for Deakin 

University in particular as it has a substantial cohort of students from overseas and staff whose 

first language is not English. 

Discussion 

The outcomes of the research presented here are in line with other similar University surveys. 

The OLE evaluation completed by the University earlier in 2005 concluded that in general 

students were satisfied with the OLE. But staff and student perceptions of what is important differ 

considerably. The report concluded that ‘individual lecturers are a critical determinant of the 

success or otherwise of the [OLE]’ (Deakin, 2005b). However, the detailed analysis of 
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respondents’ comments from this survey will help us move forward such generalisations, 

allowing specific issues to be addressed in ways which will mitigate their impact in the OLE. 

While it is preferred that on-campus students have access to their own computers, computer 

laboratories at Deakin University are open 24x7. The University requires off-campus students to 

have regular access to a computer and to the Internet. The University also suggests a minimum 

standard for the computer system that would allow efficient access to online student systems. 

However some students do not have such technology available to them other than access 

through Internet cafés, libraries or friends’ computers. Many who have a computer at home, are 

likely to share it with partners, parents or children. Those who use a work computer to access the 

OLE can have difficulties due to workplace firewalls and restrictions on software installation. 

Restricted computer and Internet access does not offer an ideal study environment. Many of the 

technical difficulties identified by respondents are aggravated if they do not have control of the 

software available on the computer they are using or have a slow or unreliable connection to the 

Internet. Further, difficulties with using the functionality in the OLE (such as assignment 

submission) were caused by using versions of browsers and/or Java not support by the OLE. 

This is an ongoing problem, particularly for Mac users. The minimum standard of system 

recommended by Deakin University does take the limitations of the OLE into account. Ideally 

browser technology is expected to be version and platform independent, therefore such software 

limitations need to be addressed from within the OLE rather than by the users of the OLE. 

The perception that the OLE is ‘always down’ appears to be unwarranted; according to University 

statistics it is very rarely down unexpectedly. However planned outages to apply fixes and 

upgrades usually occur near or during the weekend if they need to be done during the semester. 

For off-campus students the weekend is a period of high activity for their studies, so even if the 

outage is planned, it is still inconvenient. Further, anecdotal evidence suggests that many 

students assume the target system is down if they cannot reach it even though the outage may 

be elsewhere. 

An unexpected impact of weekend system maintenance activity undertaken by Information 

Technology Services Division (ITSD) at Deakin was a regular unexplained slowdown of the OLE 

on Monday mornings. After extensive investigation by ITSD, the cause was identified as 

weekend backups not finishing until midmorning on Monday, making network and other 

resources unavailable to the OLE. The perception that the OLE is slow has been exacerbated by 

this ‘Mondayitis’ as statistics maintained by ITSD on OLE usage indicate that students access 

the OLE most frequently on a Monday morning! 

Students have high expectations of service provision within the OLE which is perceived as not 

being met, as indicated by responses OD1, OD2 and OD3. Whether this perception is warranted 

is debatable. What is of concern is the fact that students expect staff to always respond 

immediately. The overall nature of OLEs in providing ‘round-the-clock’ access is expected to 

extend to human interactions as well. The problem here appears to be that respondents expect 

the highest level of service that they encounter in a course to extend to all courses, not 

appreciating that each has a different level of online capability and may have different 

administrative structures and learning requirements. The onus is thus on staff to ensure that the 

expectations students have are realistic for each course. 

A further issue is the expectation that students have about the role of the lecturer in an online 

course. Several studies (e.g. Frederickson et al, Herrington and Oliver) suggest that students 

perceive OLEs and other Web-supported courses as a second rate substitute for traditional, 

more-structured teaching and is being used as a cost-saving device by institutions. This is 

supported by the OLE evaluation report (Deakin 2005b) which found that ‘staff and student views 

of what is important … are not aligned’ in the OLE. Deakin has identified a range of graduate 

attributes, such as lifelong learning, which are important skills for all students. Consequently 

Deakin University adopted the policy that students complete at least one wholly online course. 
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The online learning strategy was never intended to be a cost saving measure. Further, if done 

well, it is a more expensive alternative to mass lectures. Students need to be better informed 

about the rational for adopting these different learning strategies and the impact this has on 

teaching methods used in courses. 

Many of the learning disadvantages described by students relate to new ways of social 

interaction within the environment. A co-ordinated strategy is required for students to acquire the 

generic skills needed to negotiate the OLE. Appropriate training, orientations and exposure to 

activities in the OLE leading up to wholly online courses is essential. Consequently, wholly online 

courses are not recommended in first year or for students new to online learning. 

Students do not seem to set aside time to conscientiously work on online course materials and 

are frustrated at having to spend precious time searching the OLE for new resources or 

resources appropriate to a current task. They would much rather be informed when new 

information or discussions are made available to maximize the effectiveness of the limited time 

they spend online. They would prefer ‘push’ technology rather than ‘pull’ technology. The ‘pull’ 

technology is inherent in the OLE as it doesn’t inform users when new resources or discussion 

postings are available. (WebCT Vista does have functionality that informs users when new 

discussion postings are available. However, this feature was switched off at the institutional level 

as it caused response times to slow down to unacceptable levels.) 

The recommendations for teaching in a distributed learning environment as outlined by Lefoe et 

al (2002) appear to support our findings. Students would like the following to be provided: 

 ‘Set me clear role expectations. 

 Guide me through the administrative nightmare 

 Talk to me 

 Provide opportunity to work and talk with other students 

 Choose the best medium for the task at hand 

 Teach me to use the technology 

 Provide resources that I can use 

 Let me know what support I need.’ 

Conclusions 

Despite the many disadvantages identified by respondents, the positive aspects far outweighed 

the negative ones. Students perceive online learning as a worthwhile experience when it 

provides flexibility, good resources, timely feedback, positive interactions and the technology 

works. Students however are expected to have suitable access to computers and the Internet. If 

they do not then the technology used in the OLE is blamed. 

Although staff have a focus on their own course they need to be aware that students see a 

number of courses and expect all to be delivered and resourced in the same way. Unless 

expectations are managed appropriately, students are often disappointed when what they 

perceive to be ‘good practice’ in one course is not offered in another, or may not realize that 

there are different levels of onlineness. Staff need to be more proactive, understand student 

needs and the characteristics of their students if they are to match their expectations. 

Students must be helped to become more efficient and effective online learners. One aspect is 

time management. The second most frequently cited disadvantage was ‘I have to access it (the 

OLE) too often’. At present students have to go to the OLE to discover if there is new 

information, tasks or discussion for them to read or action. One way in which they could manage 

their time more effectively is if they knew in advance when new resources appeared in the OLE. 

This is a feature not yet provided by most OLEs. 

Also ‘just-in-time’ and 24x7 are the modes of operation for many ‘technology savvy’ students. 

The University is unable to provide staffing 24x7 which would match their expectations. However, 
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improved communication of realistic expectations of interaction between staff and students 

would, in part, address this discrepancy. 

Future research will explore the use of mobile technologies to extend e-learning beyond the 

limitations imposed by current OLEs. 
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Abstract 

We present interim results from a large study that tracks undergraduate students' interaction with 

a variety of online media designed to enhance learning in an on-campus environment. Four 

different courses from the disciplines of Psychology, Physics and Divinity are tracked. The 

analysis is focused mainly on course-specific features of student usage and how these map onto 

the intended learning objectives for the individual courses; however, a comparison of usage 

across the courses is also presented. We conclude with a forward look towards how the findings 

will be used to inform and shape the future direction of course design and planning. 

Introduction 

Over the last decade, e-learning has touched almost all disciplines at all levels of education, 

ranging from the ubiquitous “putting slides on the Web” in support of traditional face to face 

teaching, to the provision of sophisticated courses blending the best of both traditional 

approaches and online resources. At the end of this spectrum falls distance learning, where 

online materials provide the main (or even sole) learning activity. Regardless of the approach 

taken, valuable information about how e-learning resources are used in practice may be obtained 
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by tracking the way students interact with, and make use of, online material. For example, the 

online activity of campus-based undergraduate students has been investigated through analysis 

of Web server logs (Crook and Barrowcliff, 2002), while the impact of online discussion boards 

has been studied by tracking student use (De la Varre et al, 2005). Students’ “behaviour” online 

has also been investigated by direct observation (see for example Cook, 2002). 

The integrated monitoring of the student experience is considered an essential component of the 

“minimum standards” of requirements for online learning provision (Ramsden, 2003). There are 

many different pathways to learning; “the complexity of coming to know” as it has been termed 

(Laurillard, 2002), and it is interesting to speculate whether it follows from this that there are 

different yet equally valid pathways in the way that e-learning materials are used. If this is the 

case, then how much is determined—or constrained—by the aspirations and practices of the 

student cohort and/or the way in which the underlying philosophy utilises the e-learning material?  

In this paper we address these issues by assessing e-learning over a spectrum of different 

academic disciplines, different course levels and different functions of online resources. The 

study includes four courses from the Schools of Physics, Divinity and Psychology at the 

University of Edinburgh, comprising over 700 students in total. Together, they provide a 

representative selection of very different mainstream undergraduate courses. We have 

demonstrated previously (Hardy et al, 2005) how the process of gathering detailed information 

on student interaction with online resources can be used as an input into future course 

development and design. Here, we focus our analysis on the subject-specific features of student 

usage. In addition, we examine cross-cutting features that persist across the disciplines and are 

therefore possible pointers for those involved in the development of online course material to 

support teaching. We conclude with a forward look towards how the findings will be used to 

inform and shape the future direction of these particular courses. 

The courses, their composition and delivery 

To provide a context for the analysis, a brief overview of each of the courses is presented below, 

with particular emphasis on the pedagogical principles underlying the incorporation and intended 

use of e-learning materials.
 
 

Course Physics1A DivinityEH2B  Psychology1 Psychology2 

Normal year of study 1 2 1 2 

Number of students 

 (2005/06) 

242 32 283 201 

Programmes of study 

(this subject / other degrees) 

50% / 50% 75% / 25%  40% / 60%  70% / 30%  

Types of student/teacher 

contact 

lectures, 

workshops 

lectures, 

seminars 

lectures, 

tutorials 

lectures, 

tutorials, 

laboratories 

Total contact hours per week 6 3 3.5 6 

Number of years e-learning 

utilised 

>5 >5 2 1 

Lecture notes online Yes Yes Yes Yes 

Additional material online Yes Yes Yes Yes 
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Course Physics1A DivinityEH2B  Psychology1 Psychology2 

Discussion forum Yes No
1
 Yes Yes 

Self-test questions Yes No Yes No 

Tutorial questions / weekly 

exercises 

Yes Yes No Yes 

Phased release
2
 No  Yes Yes Yes 

Table 1 Course details and learning activities 

All of the courses in the present study were taught across an eleven-week period between 

September and December 2005, and were examined in the two week examination period that 

immediately follows the eleven teaching weeks. The online components for all the courses were 

delivered through WebCT (Campus Edition 4), the centrally-managed VLE at the University of 

Edinburgh. Both Physics1A and Psychology1 and 2 are large entry (level 1) and foundation (level 

2) courses. Common across them both is the heterogeneity of student cohort; approximately half 

progress to Honours degrees in Physics or Psychology. A substantial percentage, however, take 

the course as an outside subject, whilst reading for degrees in physical, biological or social 

sciences. Both the scale of this population and its academic diversity poses a substantial 

challenge to effective course management, the selection of appropriate means of instruction, and 

the creation of an environment where students don’t feel “one of a large crowd”. DivinityEH2B 

(also a level 2 course), in contrast, has a relatively small number of students. Nevertheless, 

students taking this course come from a number of disciplinary backgrounds, some with little 

experience of studying history. DivinityEH2B also contains a higher than average proportion of 

mature students.  

Physics 

Over the past seven years, extensive development of online learning materials to complement face 

to face learning has taken place within Physics1A. We have detailed previously the course design 

philosophy and how the online material is firmly embedded at the heart of this, together with the 

issues of material construction, aggregation and deployment (Bates, 2005). The course now 

comprises over 1,400 learning objects that are used to support (not supplant) the traditional 

teaching structure. The electronic material incorporates various resource types. These include: 

resources from elsewhere on the Web, imported and wrapped in our own commentary; interactive 

formative self-test questions to enable students to check their understanding as they work through 

the material; diversions “off the beaten track” to add a degree of challenging (sometimes more 

mathematical) material to stretch those near the head of the class; interactive detailed help and 

explanation allowing students to personalise their route through the available material. 

The online material maps out the complete landscape of the course; it is an “A-Z” of the course 

topics. We have previously argued (Bates, 2005) that this affords the possibility of not having to 

use whole-class lectures to cover this material sequentially. In the current running of the course 

we have implemented this change, using a whole-class personal response system to alter the 

lecture dynamic from a one-way vertical transmission of information from lecturer to class, to a 

more horizontal, two-way learning conversation. Much has been written about the potential 

                                                   

1
 Lecture notes include interactivity, allowing a personalised route through the material. 

2
 The discussion forum for this course is used in a structured way as part of the weekly course tasks, and not for general or 

open discussion 
3
 Material released on a week-by-week or lecture-by-lecture basis is termed “phased”. Other material is available from the start 

of the course.  
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benefits of such systems to transform student learning (Beatty, 2004, EDUCAUSE, 2006) and 

the issues to be considered in effective question design (Beatty, 2005, Mazur, 1997). Some 

seventy different questions were utilised during lectures, occupying a substantial fraction of 

lecture time previously devoted to a detailed exposition of material. 

Divinity 

DivinityEH2B (“Popular Religion, Women and Witchcraft in Early Modern Europe”) is a well-

established course and has had an online presence for the last five years. The course is taught 

through lectures and seminars but makes use of online resources to complement the other 

methods of teaching, to provide students with course information and to aid their research and 

allow them to complete weekly tasks. The course has been designed to encourage students to 

engage with a wide range of primary and secondary material and to develop independent research 

skills. There is no single course textbook and no desire to replicate one online. Use of historical 

evidence, in particular visual material, is at its heart. The philosophy is to direct students to high 

quality online resources compiled by museums, galleries and other universities, thus enabling them 

to have direct experience of research and evaluation of material from different sources. 

WebCT is used as a focal point, providing guidelines and pointers to this wealth of resources 

available online, and material created locally has, therefore, been kept to a minimum. However, a 

skeleton of lecture notes containing key dates and themes is provided, though not a full text of 

the lectures, so that students can focus on engagement during lecture time. Other online 

resources include study skills advice on topics such as writing history essays and interpreting 

written and visual evidence. 

Each week students are expected to complete reading for their seminar, and one of the key 

resources is the online material associated with the weekly theme. This material (denoted “week-

by-week”) includes the image task (described below), seminar questions, the lecture outline and 

essay reading lists. Students are directed to a group of online images and are asked to choose 

one image and comment on its usefulness as historical evidence and how it relates to the 

themes under discussion. Comments are posted to the discussion forum, discussed in the 

Thursday seminar, and are marked as part of the course assessment. Use of the discussion 

forum is assessed on a simple system of levels, ranging from a minimal level of input to a well 

written historical comment. Marks are returned weekly, and formative feedback (provided as 

individual written comments) on four occasions, via the WebCT “MyGrades” feature. This method 

was introduced in 2005/06 in response to feedback from students, replacing the previous 

arrangement whereby a summary message was provided weekly which corrected errors and 

highlighted good points across the week's postings as a whole. These weekly tasks give 

students a regular opportunity both to consolidate the week’s work and to practice their historical 

analysis and writing. Students report that the opportunity to engage with high quality primary 

evidence online stimulates their interest and makes the subject more real to them. 

Psychology 

To help address the needs of a diverse student cohort an online course presence was introduced 

for Psychology1 in 2004/05. It provides students with access to lecture, tutorial and self-test 

materials and is a single focal point for important communications and course organizational 

notices. It also offers a wide range of teaching and research material in support of essay 

preparation, and a WebCT “e-Pack”, a commercially available package of interactive online 

resources. These are augmented by multiple choice questions (MCQs) and self-tests, including 

both “home grown” and those provided as part of the e-Pack, which aid preparation for the formal 

examinations and provide an interactive component to the course. Interrogation of the site 

content is largely undirected and is at the discretion of students themselves. 
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Psychology2 has incorporated an e-learning environment for the first time this year (2005/06). 

For administrative information and lecture materials the site is similar to that devised for 

Psychology1. However, the online content is not yet as mature as Psychology1, and at present 

lacks the same degree of interactivity. However, practical class instruction in Psychology2 is 

much more intense than the tutorial format in Psychology1, and in the future it is planned to 

develop online interactive tools to aid the development of key statistical and experimental skills. 

These will complement the existing provision of practical class teaching and, it is hoped, 

encourage independent learning skills.  

Analysis of tracking data 

Details of the tracking tools are reported elsewhere (Hardy, 2005). In essence they enable 

information on the use of online course components to be obtained in much finer detail than the 

tracking information provided within WebCT itself. 

The overall use of the online materials is summarised in Figure 1. Overall, the online lecture 

notes were the most extensively used online content, despite the fact that a significant proportion 

of these notes are presented in different forms to the students; in lectures, paper handouts etc. 

However, the courses are considerably different from one other in terms of both the number and 

type of learning objects; this is reflected in the analysis for each course presented below. 

Physics 1A

semester 1 05/06

learning 

outcomes

5% 

(1666)MCQs

22% 

(6717)

tutorial 

materials

37% 

(11402)

lecture 

notes

31% 

(9473)

workshop 

materials

5% 

(1396)

 

Divinity EH2B

semester 1 05/06

"Week by 

week" 

materials

79% 

(1972)

study 

skills 

materials

4% (111)

seminar 

groups 

3% (64)

reading 

materials

10% 

(242)

other

2% (53) 

handbook

2% (48)

 

Psychology 1

semester 1 05/06

tutorial 

materials

21% 

(5747)

ePack

18% 

(5005)

course 

admin

13% 

(3169)self-tests

6% 

(1526)
lecture 

notes

38% 

(10336)

other

2% (666)

statistical

exercises

1% (288)  

Psychology 2

semester 1 05/06

course 

admin

30% 

(10752)

other

21% 

(7389)

materials 

for 

practicals

16% 

(5841)

lecture 

notes

33% 

(11652)

 

(numbers in brackets give the total page hits to each type of resource) 

Figure 1 Patterns of access to online course resources 
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a)  Accesses to online resources: time of day
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b)  Accesses to online resources: day of week
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c)  Accesses to online resources: week of course
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Figure 2 Normalised accesses to course resources as a function of 

a) time of day, b) day of the week and c) week of the course. 
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Physics 

Physics1A was tracked previously, affording year-on-year data, but a detailed comparative 

analysis is beyond the scope of this present paper and will be presented elsewhere. Figure 1 

illustrates the distribution of visits to resources associated with the course. The utilisation of 

some resource types are worth discussing in more detail. MCQs are distributed throughout the 

course material for formative self-assessment of student progress in self-study periods. In 

previous years, engagement with these resources was a timetabled activity within weekly 

workshops as well as a self-study exercise, so it is not too surprising to observe a net reduction 

of the total number of visits compared with previous tracking data. This is certainly corroborated 

by comments on the end-of-course questionnaire, where several students indicated they had 

“not used these”. 

The large proportion of total accesses to the tutorial questions is surprising, not least because all 

students get these questions interspersed throughout their paper copy of the course handbook. 

The proportion of accesses to these resources is much increased compared to previous tracking 

data. Further analysis provides insight into where and when these resources were utilised by the 

course cohort. The tutorial questions are an activity in the weekly workshops (see Bates 2006, 

for a full description of the role of the workshop within the course). During these sessions, 

students work in groups on these tutorial problems and it is therefore not surprising that a large 

proportion of accesses to this material account occurs during workshop session times. However, 

a substantial fraction takes places outwith these times, suggestions students use the online 

materials for self-study and revision.  

Access to the course as a function of time of day (Figure 2a) exhibits distinct peaks of activity. 

Whilst the pattern of access is not really surprising, we observe a peak in the early evening 

around 8 pm; a similar pattern was observed in 2004/05. The profile of activity as a function of 

course week indicates a massive peak in week 12 accounting for 30% of the total accesses to 

the course as students revise prior to the examination. In the 24 hours immediately preceding the 

examination, 50% of the students were online. Interestingly, in the week immediately preceding 

the examination, the access to self-test MCQs increased markedly (these are a component of 

the end of course examination).  

An alternative view of user accesses to the material is provided by examining the histograms in 

Figure 3, which show the number of weeks (not necessarily concurrent) that a given user 

accessed course material (“user-weeks”) and the fraction of the course accessing in any given 

week (“users-per-week”). The users-per-week data is relatively constant at around 50–60% of 

the class for weeks 1 to 11. The proportion of users online in a given week does increase in the 

week immediately prior to the examination, but not massively. It is clear that the activity in the 

final week is a case of more users accessing a lot more pages. 

 



ALT-C 2006 Research Proceedings 115 

Part 2 Paper 765: The modus operandi of the next-generation e-learner: An analysis of tracking usage across the 

disciplines 

 

b)  Frequency of use of online resources 
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a)  Weekly usage of online resources
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Figure 3 Percentage of registered students using course resources as a function of  

a) week of the course and b) frequency of use. 

 

Divinity 

For Divinity2EHB, it is clear that the “week-by-week” material was the most extensively used 

online resource (Figure 1). Within this part of the course, the instructions for the weekly image 

task were, as might be expected, the most heavily visited area by far (Figure 4). In contrast, the 

seminar questions were less extensively used; however, these were also provided in printed 

form in the course reading packs. Student responses from the end-of-course questionnaire were 

consistent with these findings, and particularly mentioned the usefulness of having all the 

information in one place. 
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Figure 4 Usage of “week-by-week” material for Divinity EH2B 

The handin deadline for each weekly task was noon on Thursdays. Overall usage patterns for 

the course peaked, unsurprisingly, on Wednesdays and Thursdays, with greatest activity close 

the handin deadline (Figure 2b). There was no evidence to suggest that use of WebCT increased 

immediately prior to the handing in of the class essay at the beginning of week 7 (note that week 

6 was a reading week with a seminar but no lectures). The overall number of accesses also 

dropped in weeks 6–9, although posting rates to the discussion forum remained high. Accesses 

rose in week 10, though this week actually saw the lowest number of forum posts. The exam fell 

in week 12 and obviously increased usage. Few students logged in after the exam was over. 

The average mark for the weekly task increased as the course progressed. The value to 

students of formative feedback is well-established (e.g. Williams and Black, 1996, Buchanan, 

2000), and this steady improvement in marks provides some evidence that students benefited 

from the timely and regular formative feedback that they received throughout the course. 

Overall, the tracking data suggests that students used the online course presence as it had been 

designed: as a primary source of course information; a place to log and receive feedback upon 

the weekly comments; and as a catalyst for research. Students were working beyond the 

boundaries of the online course information, precisely as they had been encouraged to do. The 

regular image task improved student writing and analysis over the semester. It stimulated their 

interest in the subject while promoting regular consolidation of their learning. Tracking results 

would seem to confirm that use of the online materials played a valuable role in the blended 

learning methodology adopted in DivinityEH2B. 

Psychology 

For both Psychology1 and Psychology2, the online lecture notes were the most widely used online 

resource, accounting for over a third of all accesses (Figure 1). This is not surprising, as for both 

courses WebCT is used in part as a repository for lecture material, which is not generally provided 

in paper form. There are also a number of online administrative features (tutorial organization, 

essay submission, book reservation etc.), hence the relatively high number of hits to “course 

admin”. For Psychology1, one striking feature was the significant use of material not presented in 

any other form, such as e-packs and self-tests. An encouraging 27% of Psychology1 activity was 

devoted to self-administered, interactive resources (Figure 1). This active participation suggests 

that students may be engaging with the material using a deep approach to learning (e.g. Entwistle 

and Ramsden, 1983, Entwistle, 1988 and Biggs, 1999). It is also clear that these features could be 

profitably built on and extended to foster this approach and to encourage self-organized learning.  
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Accesses by time-of-day and day-of-week are similar for both courses, but there is a pronounced 

difference in the overall usage in the last weeks (Figure 2c). Psychology1 shows a definite 

“spike” of activity in the week before the exam, accounting for 20% of the total course usage. 

This effect is not observed for Psychology2. Indeed, course usage tails off slightly after week 10, 

even though this course was examined at the end of the semester (in week 13). Not only is the 

period preceding the examinations different for the two courses, but there are also clear 

differences in the weekly usage as measured by the “users-per-week” and “user-weeks” (Figure 

3). For Psychology1, the users-per-week decreases gradually (other than the pre-exam peak) 

from 63% in week 1 to 33% in week 12. In contrast, between 65% and 85% of users accessed 

Psychology2 each week. There are several factors that may have influenced this pattern of 

usage. There is a relatively structured use of the online materials for Psychology2 compared to 

the more “discovery-oriented” exploration encouraged in Psychology1. It is also possible that 

second year students (who had been introduced to WebCT in the previous year) are simply more 

“Web literate” and so are already on a “path to expertise” from the outset of the year, enabling 

them to engage in spontaneous Web-based search in anticipation of the course requirements. 

Comparison of usage across the courses 

The profile of access as a function of time of the day is remarkably similar across the courses. 

Indeed, analysis of the temporal distribution discussion forum activity of medical students (de la 

Varre, 2005) shows a similar profile. Somewhat more surprising are the similar profiles of accesses 

across the days of the week (Figure 2b), with all courses showing the least activity at the weekend. 

There appears to be a markedly different approach to use of online resources in the week 

immediately preceding the course examination. The online resources for all courses include 

material that could directly help students prepare for their examination: indeed, in some cases 

this is the only place that material is available (weekly images in Divinity, tutorial answers and 

self-test questions in Physics and Psychology). However, the two courses normally taken by first 

year students (Physics1A and Psychology1) both exhibit massive access peaks in the final week 

before the examination, whereas this is not the case for the second year courses (DivinityEH2B 

and Psychology2). It is not obvious to what extent this is due to a difference in general maturity 

and orientation to learning (less “cramming” in second year compared to their first year 

counterparts?); perhaps it is a result of different teaching habits on the part of the course teams 

or simply is due to differences across subjects or cohorts. 

In terms of the statistics presented in Figure 3, we note that some courses appear to have relatively 

static numbers of students accessing material each week, whereas others tend to fluctuate more. 

This presumably is determined by a number of factors, such as the weekly tasks required of, for 

example, Physics students, as compared to the relatively unstructured “discovery” of material by 

Psychology1 students. All courses exhibit a declining trend of number of distinct weeks a course is 

visited (Figure 3b) though the rate of decline is markedly slower in the case of Psychology2, which 

uses phased release of material over the course of the semester. These students are also relative 

veterans at using online resources, having progressed through Psychology1 as a prerequisite.  

Student feedback 

To facilitate a more direct comparison of student opinion of the online resources across the 

courses, and to help interpret quantitative usage data, students were presented with a uniform set 

of questions as part of their respective end-of-course feedback questionnaires. The overall aim of 

these questions was to explore the extent that their use of online resources might be influenced by: 

 The available infrastructure (e.g. type of internet connection, computer hardware). 

 The underlying design of, and ease of navigation through, the online resources. 

 The perceived “usefulness” of different types of online resources. 

 Students’ own progression through the course. 
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The question format included both multiple-choice and free-text. Detailed analysis of the 

feedback data is still ongoing and hence is beyond the scope of this paper. However, we present 

a small selection of responses that represent some of the initial findings. 

Lecture notes online proved very popular; this view expressed by a Psychology student was 

echoed across other courses: 

 “online lecture notes—it’s helpful to know that you don’t have to worry about 

writing everything down in lectures, and you can concentrate on understanding 

the material...” 

This is entirely consistent with the high level of use recorded for these sections. One can view 

such material as “teaching-oriented” resources. Much value was also given to supplemental 

“learning-oriented” resources, which were provided by all courses. An example of this from 

Divinity was the visual resources: 

“Non-print sources are excellent idea to balance the mix of media used in 

teaching.” 

Both Physics1A and Psychology1 offered self-tests: interactive formative MCQs that allowed 

student to check their understanding of course material:  

“The self-tests were extremely helpful in enabling us to judge which areas of the 

course needed further looking into. Great practice.” 

These comments may suggest that online resources are particularly effective when they provide 

a mixture of various types of material, such that online sites are not perceived merely as data 

banks or silos to deposit static content. Our analysis supports the view that good practice is not 

to “spoon feed” but to provide a good mix of information and challenge to students to encourage 

and foster a deep approach to learning. 

Interestingly, it was not uncommon for the same activity or resource to be judged as “most useful” 

and “least / not useful” within a given student cohort. For DivinityEH2B, 11% of respondents found 

the “Study Skills” section the most useful part of the online material, whilst 15% found it least 

useful. A similar split was found regarding the utility of the self-test questions in Psychology1 and 

Physics1A, with 27% (19%) finding them most useful, 18% (13%) not so. One may speculate that 

this type of bimodal distribution in the feedback responses may reflect the diverse nature of the 

student cohort in terms of academic background and experience in the subject area and maturity 

(particularly for DivinityEH2B). It may also suggest that there is real value in providing a range of 

tools to support different “pathways to learning”, in addition to the course material itself. 

Comments from Psychology1 students who did not like the self-tests suggested that this was at 

least partly because they were not always fully integrated with the lecture material. In contrast, 

negative responses from Physics1A students centred around the lack of perceived value in doing 

them “if they were not assessed”. In this context, it is interesting to compare the two resources; the 

self-tests used for Psychology1 were a bought-in package and were essentially a stand-alone 

resource, whereas the self-tests for Physics1A were home-grown and were closely interleaved 

within other online resources, in particular the online lecture notes. Of course, Psychology1 has a 

relatively immature online presence compared to Physics1A (two years for Psychology1, over 

seven years for Physics1A), so it is therefore not surprising that the same level of “horizontal” 

integration between different components of the course has not yet been achieved. Nevertheless, 

one “pointer for practice” supported by these findings is that closer integration between the different 

types of online resource should be one of the aims of the overall course design. 

Implications for course design and development 

For all the courses in this study, the tracking analysis will be used as a tool to inform future 

course planning and design. In some cases, this will result in a shift of the balance of time 
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devoted to different activities. For DivinityEH2B, as a result of the positive comments from the 

questionnaire (and Staff/Student liaison meetings) about the use of “MyGrades” for feedback, 

less time will be spent in seminars discussing the image of the week task and more on other 

activities related to primary sources. 

Comparison between Psychology1 and 2 usage has resulted in two proposed changes for 

Psychology1: the provision of courses at the beginning of the academic year to get students “up 

to speed”; and a more staged introduction to teaching materials over the course of the 

semesters, as this may keep usage high and stable over these periods. While instruction is much 

more directed for Psychology2, the online course as yet lacks comparable interactivity. Given the 

popularity of the interactive element of Psychology1, future plans for Psychology2 include the 

development of specific interactive laboratory tools designed to provide a platform for the 

development of key statistical and experimental skills, complement the existing provision of 

practical class teaching in situ and encourage independent learning skills.  

In the case of Physics1A, the proposed future modifications to the course are related to 

assessment activities. The self-test MCQs, which were marketed as good practice for the 

equivalent summative MCQs in the end-of-course examination, will only be used for formative 

assessment. The examination section will be replaced with short-answer questions derived from 

and inspired by the self-test MCQs. This overcomes the binary “right-or-wrong” feature of 

summative MCQs and facilitates awarding partial credit for partially-correct reasoning.  

Conclusions and future areas of research 

The results and analysis presented here represent a work-in-progress; both tracking and analysis 

are still ongoing. A more detailed analysis is planned which will explore the way that students use 

the different types of e-learning resources and how this relates to the perceived usefulness of the 

material (as evaluated via tailored course questionnaires). We will also investigate the relationship 

between student usage and their performance in course assessments. 

One interesting activity will be to track the accesses of those students resitting the examinations 

in the summer. No further face to face whole class instruction takes place and these students are 

therefore more likely to be more heavily reliant on the online course materials, which remain 

available to them. We anticipate being able to compare and contrast the activity of this group of 

students during the course as it was delivered with the period preceding the resit examination. 

At the outset of this study, one of the main aims was to develop a better understanding of the 

way that students use e-learning resources, leading to better informed course evaluation and 

enhanced course design. The intermediate results presented here suggest that this type of 

analysis can indeed provide useful “pointers for practice” that have direct relevance for course 

designers and organizers. 
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Abstract 

The popularity of computer games has attracted the attention of educationalists who are 

interested in finding out whether the features that make them so engaging could be captured and 

used to help people learn more effectively. The current study reports a survey of University 

students’ computer games behaviours, their reasons for playing computer games and their views 

of the features of computer games that might be useful in learning. The survey found that 

computer games played an important role in students’ lives with students playing for 7.5 hours 

per week on average. Challenge/achievement, control and pleasure/relaxation came out as 

distinct factors as reasons for playing with challenge rated as the feature of games that might be 

most useful in learning. 

Introduction 

Over the last 40 years computer games have increasingly replaced more traditional games as 

leisure activities. Computer games are just one of a host of technologies that have had a 

transformational impact on how we spend our leisure time. While most parents acknowledge that 

play and games play a crucial role in children’s learning and development, the same cannot be 

said of their views about computer games. Many parents worry that the time children spend 

playing computer games is wasted and that they would be better employed taking part in more 

useful and worthwhile activities. At the same time, concerns have been raised about the long 

term effects of violence on game players (Provenzo, 1991), gender stereotyping (Bryce & Rutter, 

2002) and the physical and mental effects that computer games present for players (Cleary, 

McKendrick & Sills, 2002).  

However, the potential advantages and benefits of computer games have also been recognized. 

There is no doubt that computer games are extremely engaging and incorporate features that 
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have an extremely compelling, even addictive (Griffiths & Davies, 2002), quality. It is these highly 

engaging features of computer games that have attracted the interests of educationalists. 

Teachers are always eager to find ideas that will attract and retain the attention of their students 

and educationalists have considered whether it might be possible to exploit the absorbing 

features of computer games and use them to engage students more effectively in learning 

(Garris, Ahlers & Driskell, 2002).  

New technologies have always stimulated optimism that they will help to make learning easier 

but, as Mayes (1992) points out, this initial optimism has very often been replaced by a more 

balanced consideration of the potential of the technology. However, modern views about the 

nature of effective learning provide a more compelling argument for the use of computer games 

in learning. Where learning used to be viewed as the passive transmission of knowledge from 

teacher to student, modern constructivist views of learning propose that learning is more 

effective when students are actively engaged in open-ended tasks requiring several steps, a 

range of strategies and alternative approaches and when students take on a more active role in 

evaluating their own progress. Such self-regulated learners are motivated, independent and 

meta-cognitively active participants in their own learning (Herrington & Oliver, 2000). Computer 

games offer promise in this respect as they incorporate some of these constructivist features 

(Connolly, McLellan, Stansfield, Ramsay & Sutherland, 2004).  

This paper presents the results of a survey of the computer games behaviours of University 

students, their reasons for playing computer games and their views of the features of computer 

games that might be useful in learning. Following a review of the literature on the relationship 

between motivation and computer games, we discuss the methods used to collect the survey 

data and subsequently provide an analysis and discussion of the survey results. 

Previous work 

Dempsey et al. (1996, page 2) cited in Mitchell and Savill-Smith (2004) define a game as “…a 

set of activities involving one or more players. It has goals, constraints, payoffs and 

consequences. A game is rule-guided and artificial in some respects. Finally, a game involves 

some aspect of competition, even if that competition is with oneself.” Caillois (1961) defines a 

game as an activity that is voluntary and enjoyable, separate from the real world, uncertain, 

unproductive (in that the activity does not produce any goods of external value), and governed by 

rules. Prensky (2001) defines the key characteristics of games as: rules, goals and objectives, 

outcomes and feedback, conflict (and/or competition, challenge, opposition), interaction, and 

representation of story.  

To understand why computers are so engaging we need to understand the reasons why people 

play computer games. In recent years research on motivation has made progress in trying to 

explain why people behave in the ways that they do. Motivation theorists since Maslow (1970) 

have explained behaviours in terms of human needs and desires. In self-determination theory, 

Ryan and Deci (2000) distinguish between different types of motivation based on the various 

reasons or goals that give rise to an action. The most basic distinction is between intrinsic and 

extrinsic motivation. Intrinsic motivation refers to doing something because it is inherently 

interesting or enjoyable while extrinsic motivation refers to doing something because it leads to a 

separable outcome (such as a verbal reward like praise or a tangible reward like money). 

Research on achievement motivation (Elliot, 1999) faces the challenge of explaining why 

individuals take part in learning activities that are difficult, not always interesting or enjoyable and 

require a lot of effort and persistence to succeed. Theories of achievement motivation have 

identified a number of features leading to higher motivation including mastery orientation, internal 

locus of control, high self-efficacy, expectancy of success, task value, self-regulation and 

autonomy. Many of these features are related to intrinsic motivation.  
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Others have tried to provide a more detailed account of important features in intrinsic motivation. 

Malone and Lepper (1987) present a theoretical framework of factors influencing intrinsic 

motivation in the design of educational computer games. They suggest that intrinsic motivation is 

created by four individual factors: challenge, fantasy, curiosity and control and three 

interpersonal factors: co-operation, competition, and recognition. Interestingly these factors also 

describe what makes a good game, irrespective of its educational qualities. While intrinsic 

motivation is highly desirable, many of the activities in which learners engage in is directly 

influenced by extrinsic rather than intrinsic motivation (Csikszentmihalyi & Nakamura, 1989). 

Unfortunately evidence suggests that extrinsic motivators may lead to merely short-range activity 

while actually reducing long-range interest in a topic while with intrinsic motivators learners tend 

to persist longer, work harder, actively apply strategies and retain key information more 

consistently (Guthrie et al., 1996). Thus, extrinsic motivators must be supported by intrinsic 

motivators, otherwise the result is likely to be a reduction in the very behaviour we want to 

promote. One of the most serious problems that research has pointed out during the past two 

decades is that extrinsic motivation when used alone is likely to have precisely the opposite 

impact that we want it to have on learner achievement (Lepper & Hodell, 1989). 

Computer games induce emotional reactions within players that encourage them to continue 

involvement with the game. These reactions include satisfaction, desire, anger, absorption, 

interest, excitement, enjoyment, pride in achievement, and the (dis)approbation of peers and of 

others. It is in provoking and harnessing some of these emotions and their consequences that 

computer games might benefit education. This is borne out by a study by Ricci, Salas and 

Cannon-Bowers (1996), which found that incorporating game features into instruction increased 

motivation and consequently produced greater attention and retention. An empirical study by 

Chen, Shen, Ou and Liu (1998) demonstrated the positive effects of computer games on 

motivation and learning.  

Research on achievement motivation has identified many features that motivate students in 

learning, but there is a more obvious characteristic that appears to be important in engaging 

players of computer games and that is fun and enjoyment. Interestingly, there is surprisingly 

little research on the motivating value of fun (Prensky, 2002). Perhaps it is seen as self-evident 

that fun is intrinsically motivating and that people will want to engage in activities that they find 

pleasurable. The literature on achievement motivation does not discuss fun as a motive for 

learning. Prensky (2002) argues that there is a strong resistance to considering that fun might 

be one of the goals of learning. He contends that this is largely for historical reasons: learning 

was introduced via religious organisations and it was thought that learning should be formal 

and serious.  

While we might imagine that introducing the fun factor of computer games into learning might be 

highly attractive, some researchers believe that learning should not be fun; for example, Stoll 

(1999, p. 22) states “What seems like a game to someone will feel like work to another. The 

intention should be enlightenment, not entertainment. Learning isn’t about acquiring information, 

maximising efficiency, or enjoyment. Learning is about developing human capacity. To turn 

learning into fun is to denigrate the two most important things we can do as humans: To teach. 

To learn.”. Certainly it may turn out that entertainment and education are ultimately incompatible. 

Okan (2003), for example, points out that while computer games are highly motivating they may 

be only motivating to play games and not to learn. 

Most research on the use of computer games in education has looked at children. Games may 

also have the potential to engage students in Higher Education, but there is very little research in 

this area. Consequently the aims of the current study were to examine the computer game 

playing behaviours of HE students, to examine their reasons for playing computer games and 

their views of the features of computer games that might be useful in learning. 
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Method used to collect data 

Participants  

The survey was carried out at across all students at the University of Paisley, Scotland. Out of 

approximately 11,000 students surveyed, there were 972 respondents, of which 428 (44%) were 

male and 544 (56%) were female. This compares with a gender breakdown in the University as a 

whole of 37% males and 63% females. The mean age was 26.6 (SD = 9.71) with a range from 

17 to 58. The mean age for males (25.4; SD = 9.0) was significantly lower than the mean age for 

females (27.7; SD = 10.2), (t(949) = 3.598, p<0.001). This is broadly consistent with an overall 

average student age of 25. 

752 (77.4%) were full-time students and 219 (22.6%) were part-time students, which is slightly 

higher than the University full-time student population of 65%. The breakdown of students across 

the different Schools in the University was: 232 (24%) Business students, 224 (23%) Computing 

students, 145 (15%) Education students, 49 (5%) Engineering & Science students, 117 (12%) 

Media, Languages & Music students, 67 (7%) Health, Nursing and Midwifery students and 136 

(14%) were Social Science students. This is broadly in line with the student population. 

Materials 

Questionnaire: As well as the above demographic questions, computer games specific questions 

included: whether or not participants played computer games; how many hours per week; and 

how many years they had been playing for.  

Reasons for playing games: To examine the reasons for playing computer games Malone and 

Lepper’s (1987) framework was used (challenge, fantasy, curiosity, control, co-operation, 

competition, and recognition) but we also included items about relaxation, enjoyment and leisure. 

Participants were required to consider each possible reason for playing computer games and 

rate how important it was for them using the categories: Very Unimportant; Unimportant; Neutral; 

Important; Very Important; Don’t Know.  

In addition students’ ratings of the importance of these reasons in using computer games for 

learning in University were examined. Participants were required to respond to the question: “If 

you had the opportunity to use computer games for learning in your programme at University, 

how would you rate each of the following reasons in terms of importance in learning?” Rating 

categories were similar to before although relaxation and pleasure were excluded as these were 

not thought to be important reasons for learning. 

Procedure  

The questionnaire was presented online via Perception for a two week period during February 

2005. Participation was voluntary and participants were notified of the availability of the 

questionnaire through email and a login notice posted in the BlackBoard Virtual Learning 

Environment (which the majority of students use). Notices were also posted across the 

University. Respondents completed the questionnaire online at their convenience during this 

period. Access to the questionnaire was controlled using the students’ BlackBoard username 

and password, and the students’ unique matriculation number was used to ensure a student only 

completed the questionnaire once. The responses of the questionnaire were exported from 

Perception into SPSS for detailed analysis. 
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Analysis of results 

Game playing habits 

85.6% of respondents played computer games while 14.4% did not. Students who play computer 

games were significantly younger (25.9 years) than those who did not play (31.0 years), (t(950) = 

5.79, p<0.001). In addition, bearing in mind that a relatively higher percentage of females than 

males completed the questionnaire, a higher proportion of females (19%) than males (7%) did 

not play computer games.  

To calculate the mean time spent playing games the time bands used as responses were 

recoded with their mean value (e.g. 1–5 hours was recoded as 3), while less than 1 was coded 

as 1 and more than 20 was coded as 21. Using this recoded data the average number of hours 

played per week was 7.54 (SD = 5.70). Males played games for significantly longer periods per 

week (9.34; SD = 6.13) than females (5.93; SD = 4.73), (t (827) = 9.03, p<0.001). A significantly 

higher percentage of men (35%) than women (9%) played for more than 6–10 hours per week.  

There were also differences in the number of hours played by students in different Schools (see 

Table 1). Computing students played for the longest (10.1 hours per week) followed by Media 

(7.9 hours) and Health (7.4 hours) with Social Science students playing least (5.2 hours).  

School N Mean SD 

Computing 202 10.06 5.77 

Education 115 6.67 4.92 

Social Science 109 5.24 5.21 

Health 49 7.45 4.17 

Business 203 6.76 5.71 

Media 103 7.90 5.74 

Engineering 46 6.85 5.94 

Total 827 7.54 5.70 

Table 1 Hours per week spent playing computer games by School 

On average participants had been playing computer games for 11.55 years (SD = 4.08) with a 

range of 2 to 29 years. Given that the average age of the participants was 26.6, the average 

participant had been playing computer games for just under half of their life. The most frequently 

chosen length of time was 10 years with 254 students (31%) claiming to have been playing for 

this length of time. Although males respondents were younger than female respondents, males 

had been playing computer games for significantly longer (12.82 years) than females (10.40 

years), (t(847) = 8.84, p<0.001). Computing students had been playing games for significantly 

longer (13.2 years) than students in all other Schools.  

Reasons for playing computer games 

Table 2 shows the mean ratings for each reason for playing computer games in order of the 

highest rating. Ratings for males and females are also shown along with probability values for 

t-tests on gender differences in ratings. Three of the four highest rated reasons for playing were 

relaxation, pleasure and leisure confirming that games are being played primarily for relaxation 

and enjoyment. Independent samples t-tests indicated that there were no gender differences in 
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the ratings for relaxation, leisure, pleasure and co-operation. Gender differences were found for 

all other reasons with males giving higher ratings to these reasons.  

Challenge was rated as the third most important reason for playing games. Fantasy, curiosity 

and control were rated less important with recognition and competition rated as the least 

important reasons for playing computer games. 

To find out whether reasons for playing computer games clustered around more general 

variables, an exploratory factor analysis was carried out on the 10 reasons for playing computer 

games. This revealed three factors with eigenvalues less than one accounting for 60% of the 

variance (see Table 3). Items loading on factor one included six of Malone and Lepper’s seven 

items. These items seem to comprise a “challenge/achievement” factor. 

Relaxation, leisure and pleasure loaded on factor 2 suggesting that these items constitute a 

coherent “leisure/pleasure” factor. Control and co-operation loaded on factor 3 but in opposite 

directions. Control also loaded on factor one suggesting an aspect of control relating to 

achievement (factor 1) and one relating to working with others (factor 3).  

 Reasons Importance Mean SD Male Female  Significance  

Relaxation 1st 4.32 0.829 4.31 4.33 Ns 

Pleasure 2nd 4.25 0.727 4.28 4.22 Ns 

Challenge 3rd 3.93 0.766 4.03 3.84 ** 

Leisure 4th 3.79 0.787 3.82 3.76 Ns 

Curiosity 5th 3.32 0.845 3.46 3.20 ** 

Fantasy 6th 3.13 0.928 3.27 3.01 ** 

Cooperation 7th 3.03 0.950 3.08 2.99 Ns 

Control 8th 2.96 1.067 3.11 2.82 ** 

Competition 9th 2.74 0.963 3.07 2.45 ** 

Recognition 10th 2.30 0.806 2.48 2.13 ** 

Table 2 The mean ratings of the importance of reasons for playing games 
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 Factor 1 Factor 2 Factor 3 

Challenge .498   

Relaxation  .743  

Competition .754 -.371  

Cooperation .346  -.748 

Recognition .785   

Control .576  .685 

Fantasy .585   

Curiosity .730   

Leisure  .673 .346 

Pleasure  .737 -.306 

Table 3 Factor analysis of reasons for playing computer games 

Reasons for playing computer games when they get more difficult 

An important feature of achievement motivation concerns continued effort and persistence in the 

light of difficulties. Elliot, for example, regards effort and persistence as motivational strategies 

linked to mastery learning (Elliot, 1999; Elliot, McGregor & Gable, 1999). Respondents were 

asked an open-ended question about what stimulates them to keep on playing a game when it 

gets progressively more difficult. Responses were grouped into 6 broad categories representing 

the most popular reasons for prolonged participation. 198 participants selected the challenge of 

completing levels, goals and the game. 82 participants selected completion, the need to 

complete the entire game. 41 participants chose achievement, the sense of achievement from 

completion of the levels, goals or the entire game. 40 participants selected determination—

persevering with the game regardless of difficulty level. 25 participants chose progression, 

advancement within the game such as to the next level and 22 participants selected fun.  

Computer games for learning in Higher Education 

Of the 825 participants who responded to the question “Do you believe that computer games can 

be used to learn in a Higher Education environment?” 85.1% believed that they could, with only 

7% stating that they could not. 3.8% of participants believed that it was possible but it would 

depend, while 4.1% said that they did not know. Students had not had much experience of using 

games to learn in HE with only 30 students indicating that they had played games.  

Table 4 shows the students’ mean ratings of the different reasons for playing games in terms of 

their importance in learning. The top three rated reasons were challenge, curiosity and co-

operation, which were all rated as important. Control, recognition and fantasy were rated least 

important. Gender differences in ratings are also shown. Males rated all reasons as more 

important than females, although the rating for fantasy was only marginally significant. Table 4 

also shows ratings for players and non-players of computer games. Students who play games 

gave substantially higher ratings of importance to all characteristics except challenge than those 

who do not play games. The mean rating across all features for individuals who play games was 

3.2 and for those who do not play games was 2.6. 
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Students’ ratings of the importance of reasons for playing computer games (Table 3) were 

compared with their ratings of the importance of these reasons for using games in learning in HE 

(Table 4). T-tests on related samples indicated that challenge, competition, curiosity, co-

operation and recognition were all rated as significantly more important features for learning than 

as reasons for playing games, while fantasy and leisure were rated as much more important 

reasons for playing games. Control was rated as equally important for both.  

 Reasons  Importance Mean 

rating 

Mean 

rating 

males 

 Mean 

 rating 

 females 

Mean rating 

for players 

 Mean rating 

 non-players 

Challenge 1st 4.04 4.17 3.91 ** 4.03 3.96 ns 

Curiosity 2nd 3.57 3.70 3.46 ** 3.57 2.94 ** 

Cooperation 3rd 3.39 3.50 3.29 ** 3.40 2.92 ** 

Leisure 4th 3.11 3.36 2.87 ** 3.11 2.18 ** 

Competition 5th 3.11 3.37 2.87 ** 3.11 2.43 ** 

Control 6th 2.89 3.01 2.78 ** 2.87 2.31 ** 

Recognition 7th 2.74 2.85 2.63 ** 2.74 2.24 ** 

Fantasy 8th 2.64 2.73 2.55 ns 2.62 2.04 ** 

Table 4 The ranking of importance of motivations in HE 

Discussion  

Recently there has been much interest in establishing whether the engaging qualities of 

computer games could be used in developing educational games. However, research is only just 

beginning to identify the features that make games so engaging. In trying to tackle this issue the 

current study aimed to examine game-playing behaviours in students, their reasons for playing 

games and their views of which features of computer games might be useful in learning. 

The results of the survey confirmed that computer games play an important role in the lives of 

these University students. On average the students spend about 7.5 hours per week playing 

computer games. This is a substantial amount of time and represents the time that students are 

advised to spend on independent study on each module per week. Students have been playing 

games on average for about 11.5 years, which for many students is about half their lives.  

Factor analysis of reasons for playing computer games revealed three broad factors which were 

interpreted as a “challenge/achievement” factor, a “fun/relaxation” factor and a control factor. 

Factor one, the challenge/achievement factor, loaded on six of the seven features identified by 

Malone and Lepper (1987) as important in designing educational computer games. This factor 

could be construed as a games-related parallel of the need for achievement described in the 

achievement motivation literature. It is also similar to Ryan and Deci’s (2000) view of 

competence as an intrinsic need. Malone and Lepper’s distinction between internal and 

interpersonal factors was not supported as all items except co-operation loaded together on 

factor 1. As recognition and competition would typically be regarded as extrinsic motives, this 

may suggest that intrinsic and extrinsic motives are less distinctive in game playing than they are 

in learning. Recognition and competition however were rated as the least important reasons for 

playing games. 

Leisure, pleasure and relaxation loaded together on factor two confirming the “fun factor” as a 

distinct reason for playing games. Control and co-operation loaded in opposite directions on 
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factor three. The negative loading of co-operation suggests that in co-operating with others one 

has to relinquish an element of control to others. Having personal control was perceived as a 

distinct reason for playing games. Control is also important in Ryan and Deci’s (2000) self-

determination theory which regards the need for autonomy as a fundamental human need. 

Modern theories of effective learning also emphasize self-regulation or personal control 

(Herrington & Oliver, 2000).  

As we might predict the main reason that students play computer games was for relaxation and 

enjoyment. Leisure, pleasure and relaxation were three of the four highest rated reasons for 

playing computer games. However, students also acknowledged that playing games is not just 

about having fun. Challenge was rated the third most popular reason for playing games. It was 

also the most frequently cited reason for prolonged participation in a game when the game gets 

difficult. These results are consistent with a survey conducted by the Entertainment Software 

Association (2001), which also found that fun (87%) and challenge (72%) were the main reasons 

for playing computer games.  

Men spent significantly more time playing computer games than women and four times more 

men than women played for more than 6–10 hours per week. Interestingly, greater enjoyment 

was not the main reason for male students’ lengthier participation in games: no gender 

differences were found for relaxation, pleasure or enjoyment as reasons for playing games. 

However, men did give higher ratings to challenge, recognition, competition, control etc. 

suggesting that they have a greater need for these “challenge/achievement” features of games 

than women.  

The vast majority of students (85.1%) agreed that “computer games can be used to learn in a 

Higher Education environment.” Modern students have been raised in a technologically rich 

environment and are comfortable with and competent in using a range of technologies. This 

experience probably contributes to the widespread agreement of these students that computer 

games might be useful in learning. These results provide some evidence that students would 

accept computer games in next generation learning. However there are a few words of caution. 

Students responding to a survey of computer games may be more enthusiastic about the 

potential of computer games than most. Students who played games gave a stronger 

endorsement to the importance of games in learning than those who did not play. Furthermore 

very few students in the current study actually had experience of using an educational 

computer game. 

Students distinguished between reasons for playing computer games and characteristics of 

games in learning. Competition, co-operation and recognition, which are essentially extrinsic 

variables, as well as challenge and curiosity, were all rated as significantly more important 

features for learning than as reasons for playing games, while fantasy and leisure were rated as 

much more important reasons for playing computer games than for learning. Control was rated 

as equally important for both. Challenge was rated as the feature of computer games that might 

be most useful in learning in HE and was the only feature that was rated by those who do not 

play computer games as just as important as by those who do. In retrospect it would have been 

useful to include leisure and pleasure as features to be rated for importance in learning. 

Students make a clear distinction between enjoyment and challenge in playing computer games 

but regard both as important. They also recognize that enjoyment is more important in games 

and challenge more important in learning. On the face of it the rated importance of enjoyment in 

playing games seems to support the idea of many researchers that in developing more engaging 

educational games we should make them more fun. Prensky (2002) suggests that we need to 

radically change our understanding of the relationship between fun and learning, predicting that 

fun will be an essential element of learning for future generations. However, Okan (2003) warns 

that we need to be careful that incorporating fun into learning is pedagogically sound.  



130 ALT-C 2006 Research Proceedings  

Part 2 Paper 749: Can computer games help next generation learners? A survey of students’ reasons  

for playing computer games 

 

It will also be useful to examine the nature of challenge. Challenge is perceived as a key feature 

of both games and learning and may be the factor that helps to makes links across entertainment 

and education. Many students, particularly males, are willing to persist with computer games in a 

way that would impress educationalists. We need to tackle the important issue of the extent to 

which enjoyment and challenge /achievement are compatible features of learning. There is 

increasing acceptance that students can have multiple motives for learning (Pintrich, 2000) and 

the key may be to achieve the correct balance of fun and challenge to ensure optimal learning. 

Denis and Jouvelot (2005) offer a model that may be useful in helping to develop a clearer 

understanding of this balance. 
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Abstract 

The generation of students born with digital technology is now reaching universities. They bring 

with them a significantly different approach to learning. They are used to having access to 

multiple and instantaneous sources of information, multitasking and being socially connected to 

peers through mobile devices. The combination of mobile technologies and the new generation’s 

‘digitally-enhanced’ cognitive and social skills will lead to a change in the current concept of 

learning, its modalities, outcomes and chronology, and will require a significant pedagogical shift 

from current teachers who are not as digitally proficient and have an understanding of learning 

as an incremental, often individual, geographically and chronologically delimited process. The 

paper will examine the characteristics of the new student generation and mobile technologies 

and will outline the resulting pedagogical issues. Some implications for teacher education will be 

drawn and basic pedagogic principles will be put forward. 

Introduction 

A large proportion of university students are now part of the “Millenial” generation. The term 

“Millenials” refers to the generation born in or after the year 1982. They have been called the 

Internet Generation, Nexters, Generation Y, the Nintendo Generation, the Digital Generation or 

the Net Generation (Tapscott, 1998) and they are now constituting the majority of university 

students in many countries.  

Research has shown that the Millenial generation displays different characteristics to previous 

generations (Howe & Strauss, 2000; Oblinger, 2003; Raines, 2002). According to Raines, 

Millenials are 

… sociable, optimistic, talented, well-educated, collaborative, open-minded, 

influential, and achievement-oriented… They are arriving in the workplace with 

higher expectations than any generation before them—and they’re so well 

connected that, if an employer doesn’t match those expectations, they can tell 

thousands of their cohorts with one click of the mouse. They’re the Millennial 

Generation. (Raines, 2002) 

These characteristics will shape the role and functionality of universities and redefine workplace 

relationships in the years to come. Millenials have been called “digital natives”, the first 

generation to grow up with digital media in multiple forms; they are extremely adept at 

multitasking with multiple devices. Prenski (2000), who coined the term “digital natives”, 

describes parallel processing and game-play-like interactions as key aspects of the environment 

in which digital natives often learn. Because of the pervasive nature of the digital culture, 

millennial students are fundamentally different in the ways they access, absorb, process, and 

use information. Through years of interaction and practice with digital media, they are used to 
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simultaneous channels of communication and multiple sources of information and prefer random 

access, such as hypertext and hypermedia (Tapscott, 1998). They are used to receiving 

information fast. “They are used to the instantaneity of hypertext, downloaded music, phones in 

their pockets, a library on their laptops, beamed messages and instant messaging” (Prenski, 

2000). They also function best when networked and are able to network simultaneously with 

many others.  

This is a very different environment from the structured curriculum the previous generations of 

“non digital natives” are used to. Prenski calls these previous generations, who now are the 

Millenials’ teachers and employers, “digital immigrants”. ‘Digital Immigrant’ teachers typically 

have little appreciation for, or understanding of, the new skills of the Millenial generation. They 

themselves learned—and therefore teach—one thing at a time, following a step-by-step 

progression, and focusing on individuals.  

Mobile devices, especially mobile phones and iPods/Mp3 players, are now an integral part of the 

Millenials’ everyday life. Millenials are using their mobile phones for communicating by voice, 

text, and, increasingly, digital photographs and videos. They are also now using them for 

wireless computing and posting to wikis and blogs. A majority of students around the world carry 

these miniature computing and communication devices during the school day, using them almost 

exclusively for personal purposes. “Cell phones are not just communication devices sparking 

new modalities of interaction between people; they are also particularly useful computers that fit 

in your pocket, are always with you, and are nearly always on” (Prenski, 2005). They present a 

real opportunity to integrate the learning process with ‘real life’ activities. 

Mobile learning, or m-learning for short, is often defined as learning using mobile and wireless 

computing technologies. Concerned with the reductive nature of this definition and the fact that it 

does not represent adequately the new forms of learning, Polsani (2003) has proposed the term 

“network learning”, or “n-learning”, ie. “ a form of education whose site of production, circulation, 

and consumption is the network”. Traxler (2005) defines m-learning as education “where the sole 

or dominant technologies are handheld or palmtop devices” but goes beyond the technocentric 

nature of this definition to emphasize the need to consider mobile learning from the learner’s 

point of view. The learner is mobile, not the technology. Learners constantly move in their 

physical and virtual environment. What moves with them is not only the devices but their learning 

environment. Mobile devices allow learners to physically move their own environment as they 

move (Barbosa and Geyer, 2005). Learners learn with their peers and teachers, they learn as 

members of a learning community, through conversation, negotiation of meaning, the testing of 

hypotheses and correction of misconceptions; they learn in context, in “authentic situations”, in a 

mobile learning environment. 

It will be argued in this paper that the increased availability and capability of mobile technology 

and the resulting development of new information processing skills and socio-collaborative 

approach to learning of the new student generation will progressively bring a merging of ‘general 

life’ and learning activity. Networked learning, brought into everyday activities by mobile devices, 

and the types of use of these devices by young people, will blur the boundary that currently exist 

between the years of ‘formal education’ (one’s so-called ‘formative years’) and lifelong learning. 

The combination of the digital literacy skills and social connectivity of the Net Generation, and 

the new perennial learning afforded by mobile computing are likely to lead in the coming years to 

a radical shift of pedagogy.  

Convergence of learning and everyday life  

The ubiquitous pocket-sized mobile devices are the first digital technologies that afford a ‘better 

fit’ between everyday life and learning activities. Like pen and paper and books did before them, 

they allow learning to take place in locations and at times chosen by the learner. However the 
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difference with pen and paper or books is that mobile technologies also provide instant 

connectivity with learning materials, teachers, peer learners and other communities.  

Learning has always been part of everyday life. Learning is interspersed with everyday activities 

and these activities become learning contexts and resources. Vavoula (Vavoula, 2005) studied 

how learning is integrated into everyday adult life and found that 51% of the situations described 

by subjects as ‘learning episodes’ took place at home or in their own office at the workplace. 

21% also occurred in the workplace but outside the subject’s own office, 6% at ‘places of leisure,’ 

5% outdoors, 2% in a friend’s house. 14% took place at other locations such as places of 

worship, the doctor’s surgery, cafes, hobby stores, and cars. Needs for information and learning 

arise when people face problems or challenges in everyday activity and the internet has become 

a place of choice where people search for answers and solutions, alongside the more traditional 

recourse to interactions (face to face or virtual) with family, friends, colleagues and professionals; 

however in today’s society this type of enquiry is generally not considered as “learning” and most 

of what is called ‘learning’ still refers to ‘formal learning’ involving some form of educational 

institution. With mobile computing there is now a real possibility that the delineation between 

everyday ‘informal’ learning and geographically-based ‘formal’ learning will become more and 

more irrelevant. An increasing part of formal learning will take place in the midst of everyday 

activity, without interrupting one’s ‘life flow’.  

The European Commission Communication, Making a European Area of Lifelong Learning a 

Reality (2001) defines lifelong learning as “all learning activity undertaken throughout life, with 

the aim of improving knowledge, skills and competence, within a personal, civic, social and/or 

employment-related perspective”. This definition draws attention to the full range of formal and 

informal learning activity taking place in lifelong learning. Lifelong learning does not challenge 

institutional education, but is complementary to it. It empowers people and equips them to 

address immediate problems at work and in everyday life and develop understanding and 

solutions for situations relevant to them. Like mobile learning, lifelong learning is thus essentially 

situated in everyday situations. Vavoula and Sharples (2002), in their investigation of learners’ 

daily learning over a period of four days, confirmed that everyday learning is essentially mobile 

with regards to place, time and areas of life (ie. related to work, leisure or self-improvement). 

Informal lifelong learning occurs amidst ‘general life’ situations, in the diverse communities to 

which individuals belong: workplaces, associations, sport clubs, religious groups, etc. Like mobile 

learning it is highly collaborative. 

Because of the strong convergence that exists by nature between one’s life experience and 

lifelong learning, the spread of personal mobile technology in everyday life will have a strong 

impact on future lifelong learning opportunities and modalities. Lifelong and mobile learning 

share many characteristics. In 1998, the UK Green Paper on lifelong learning, The Learning Age, 

(Secretary of State for Education and Employment) forecast: 

In future, learners need not be tied to particular locations. […] Our aim should be 

to help people to learn wherever they choose and support them in assessing how 

they are doing and where they want to go next. 

There are now 1.5 billion mobile phones around the world, with half a billion new ones sold every 

year. Over 90 percent of Tokyo high school students have them, 75% of American high school 

students (NOP World 2005), and 90% of college students (Kinzie, 2005). In some European 

countries (UK, Italy, Sweden, Czech Republic), the mobile phone penetration is greater than 

100%, ie. individuals own more than one phone (Agence France Presse, 2004). In Hong Kong 

and Taiwan, mobile phone penetration has also surpassed 100% (IT Facts, 2004). Some 

developing countries are currently skipping the establishment of fixed network telephony and 

installing mobile phone networks. These networks allow people in rural communities not only to 

benefit from phone communications but also make available to them mobile services such as 

text and multimedia messaging, as well as internet access. 
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With the spread of portable personal mobile technology, this congruence between mobile and 

lifelong learning will lead to the seamless integration of youth and adult learning, educational and 

professional/vocational learning (Sharples, 2000). Mobile technologies will make learning 

‘anywhere, anytime’ possible, will keep people ‘connected’ beyond the classroom and encourage 

participation in learning across a lifetime. 

Sharples et al. (2005) represent the convergence between the new—lifelong-learning and the 

new—mobile-technology as follows:  

 New Learning   New Technology 

Personalised  Personal 

Learner centred  User centred 

Situated  Mobile 

Collaborative  Networked 

Ubiquitous  Ubiquitous 

Lifelong  Durable 

Table 1 Convergence between learning and technology (Sharples et al., 2005) 

The introduction of digital portable technology has the potential to radically change the place and 

relationship of formal and lifelong learning in one’s life. Since new personal mobile technology is 

less expensive and more equitable than desktop computers and wired networking, it is likely to 

become in the next few years an integral part of one’s learning experience and blur the 

boundaries between everyday life activities, formal (institutional) learning and lifelong learning.  

‘Sustained’ learning, ie. the continuum of learning throughout life, will be supported by both the 

learner’s engagement with social and cognitive processes enabled by personal technology, and 

the particular characteristics of mobile devices which, according to Keegan (2005), are carried 

everywhere, used in all walks of life, regarded as friendly and personal by their owners, and are 

cheap and easy to use. 

Pedagogical considerations 

Many theories of learning have been articulated over the past centuries. Almost all have been 

based on the assumption that learning occurs at a fixed location, usually in a classroom, and is 

mediated by a teacher. Some educational thinkers, such as Friere, have conceptualized learning 

outside the classroom but none have emphasized the mobility of learners and the learning 

environment. 

With the advent of the personal computer, learning has expanded from classroom-based to 

(networked) desktop-based environments, and with the use of mobile devices and socio-

collaborative software to ‘normal life’ situations. However these developmental stages are not 

mutually exclusive; on the contrary, they complement each other, each bringing different 

attributes and providing specific opportunities to the learning situation. 
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 Classroom-based learning  Desktop-based learning  Mobile learning 

Teaching room with or 

without computing 

technology 

Networked computer or 

laptop without wireless 

access 

Handheld devices 

Geographically located 

 

Geographically located (but 

mobility exists from computer 

to computer) 

Mobile 

 

Fixed time Flexible times (depends on 

availability of networked 

computers) 

Flexible times 

Teacher on hand 

Co-presence of peers 

Usually teacher-presented 

materials: AV presentations, 

handouts 

Teacher accessible on line 

Peers accessible on line 

Online materials: text, 

multimedia, Web pages, 

resource repository, 

podcast…) 

Teacher accessible on line 

Peers accessible on line 

‘Compact’ materials 

accessible on line (learning 

“chunks”) 

Face-to-face interactions 

Individual or group work 

Online interactions (email, 

forum, chat, instant 

messaging…) 

Online individual or group 

work (document creation, 

quiz, wiki, blog…) 

Mobile interactions (SMS, 

MMS, voice, video…) 

Online ‘compact’ individual or 

group work (small quiz, poll, 

moblogging…) 

Table 2 Three learning environments: convergence, complementarity and difference  

However for learners, mobile learning is more than just another type of educational interaction 

(Sharples et al., 2005). Mobile devices are personal and form an inherent part of their owner’s 

life; they contain private personal details and their owner often develops an emotional investment 

towards them. Does this affective connection with the device help the learner’s engagement with 

the learning process? There have been some interesting findings in Japan that showed the 

emotional attachment that learners feel for their mobile phone can lead to extended use of 

learning resources. The i-mode Japanese mobile Internet service, which has more than 40 

million subscribers, has developed a Web site for mobile phone users. The site is an English-

language learning resource with a Japanese-English dictionary and simple multiple-choice 

quizzes to test users' English. The site has been very popular and Masayasu Morita, working 

with ALC Press, undertook to research the use of English language lessons formatted differently 

for computers and mobile phones. He found that 90% of mobile phone users were still accessing 

the lessons after 15 days, compared to only 50% of computer users (Morita, 2003).  

When interpersonal flexibility is introduced, pedagogical redesign generally needs to follow. With 

m-learning, learners remain learners when they are on the move, they take part of the learning 

environment with them. Whereas most (blended) e-learning situations could still be 

accommodated within the classroom paradigm, m-learning and its itinerant process of learning 

needs to be based on an environment and time-independent pedagogy. The progressive move 

from cognitive theories emphasizing individual thinkers and their isolated minds to theories 

focusing on the social nature of cognition and meaning creation presents learning as a socio-

cultural activity system, mediated by tools that both constrain and support learners in the 
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transformation of their knowledge and skills. Such theories highlight the importance of the social 

construction of meaning developed by the relations and interactions between individuals, 

mediating tools and the social group. Table 3 outlines four key principles drawn from activity 

theory (Vygotsky, 1978), situated learning (Lave & Wenger, 2001) and the conversational model 

(Pask, 1976) that could form the basis of a mobile pedagogy framework, and lists the attributes 

of (1) the technology and (2) the Net Generation student corresponding to each of the principles. 
 

Pedagogy Technology Net Generation Student 

Context Continuity / mediation 

Context-awareness 

Connected at all times 

Complex experiential 

environment 

Conversation Connectivity 

(anywhere/anytime) 

Conceptual development 

Construction of meaning 

Collaboration Convenience 

Communication 

Community 

Cooperation / co-authoring 

Confluence (multi)-Channeled 

complementarity 

Multitasking 

Parallel processing 

Table 3 New pedagogy and corresponding attributes of new technology and student 

Context 

Meaningful learning will not occur unless it is anchored in an authentic task where the learner 

can experiment, make mistakes and learn. Learning is a constantly changing process based on 

conversation in context, by which learners, in association with peers, teachers and available 

learning resources, construct interpretations of their world. In the situated learning approach, 

knowledge and skills are learned in the contexts that reflect how knowledge is constructed and 

applied in everyday situations (Lave and Wenger, 2001). Context provides the rich and diverse 

experiential learning environment favoured by the new generation.  

For the NET Generation, ‘staying connected’ is of utmost importance and is intimately linked to 

the formation of social networks and communities of people sharing experiences and 

understandings. Even though the limitations of mobile devices (screen size, processing power, 

bandwidth) have been said to fragment reality into manageable ‘bits’, and therefore distort it, this 

is counterbalanced by the overall continuity of contact and interaction from anywhere at any time 

that mobile computing provides. 

In the last two years, context-aware mobile devices, also called ambient technologies, have been 

introduced; they use the physical location and context of the learner as part of the learning 

process (eg. a museum tour that would follow the movement of the learner across the exhibition). 

This approach is also known as ‘Augmented Reality’. 

Conversation 

Through ‘conversations’ with teachers, peers, learning resources and mediating tools, including 

mobile devices, learners’ depth of understanding is encouraged over breadth of content 

knowledge (Pask, 1976). In these conversations the mediating technologies provide an 

environment where learners’ awareness of their own learning process is tested and developed; 

this results in students’ perception that they are actively involved in creating knowledge. These 

conversations create a continuing process of conceptual development as the learner re-
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interprets situated activities as general principles and engages in mutual adjustment with 

communities of co-learners. Collaborative group work and sharing with peers and others 

contribute to the restructure of one’s cognitive schemas and the creation of new meanings and 

knowledge (Lee, Leam, & Park, 2005). 

Collaboration 

Mobile technology allow learners to connect, collaborate and congregate virtually, and form 

online communities in the process. Learners develop online identities, conversations develop, 

group work is performed, reputations and relationships form, everyone is aware of the presence 

of others in the ‘shared space’ and for a common learning goal. Anywhere/anytime mobile 

access to social and collaborative software, such as wikis and blogs, enables, in a very practical 

way, students’ co-authoring of content. Wikis house ‘living’ documents, allowing multiple authors 

to provide content, commentary and corrections. The developing practice of developing student 

group ePortfolios is another form of co-authoring. Teachers are not the sole authors of content 

anymore; their role has changed from experts to knowledgeable members of learning 

communities. 

Confluence 

Together with Web-based learning, often referred to as e-learning, mobile learning enables 

access to multiple channels of information. Dealing with this multiplicity of input requires the new 

skills developed by the Millenial generation: multitasking and parallel information processing.  

Mobile computing has the capacity to complement classroom and desktop environments, to be 

the students’ interface to a variety of other computing devices and liberate learners from limited, 

timetabled access to university computer laboratories. More importantly it allows the transfer of 

knowledge and skills across contexts such as home and school, and it represents the first real 

opportunity “to support a society in which people on the move increasingly try to cram learning 

into the interstices of daily life”. (Sharples, 2005) 

Broad implications for teacher education 

Currently the theorization and evaluation of mobile learning is still very much at the stage of 

preliminary, dispersed and fragmented projects, testing issues such as interface design, forms of 

collaboration and engagement with the technology, material design, etc. (Savill-Smith, 2003; 

Soloway et al, 2001; de Freitas, 2003). Pedagogical research has so far been mainly topical. The 

real potential of mobile learning is still to be deployed and new paradigms articulated. Table 3 

has presented the four cornerstones of a pedagogical framework when mobile technologies are 

involved (either exclusively or in combination with other technologies) and outlined the 

corresponding aptitudes and expectations of the young generation, user of these technologies. 

Table 4 attempts to match the four foundation concepts with broad pedagogical principles, from 

the perspective of the teacher. Each principle is illustrated by examples of m-learning situations 

using mobile phone technology.  

Cull and clip (or Select and segment) 

For learners using mobile technologies, information has to be presented in learning ‘chunks’, 

‘bite-sized’, to accommodate both the smaller screen and processing capability of mobile phones 

and students’ shorter learning times and cycles. ‘Learning episodes’ can be created when the 

learning ‘clips’, designed for mobile technologies, are articulated with other online and/or co-

present learning tasks and resources. 



ALT-C 2006 Research Proceedings 139 

Part 2 Paper 877: From lifelong learning to m-learning 

Situate and challenge 

Learning is context driven and benefits from being staged in precise situations around activities 

with clear goals that can create a sense of ownership in students. Millenials are used to a trial 

and error approach in solving problems in video games; setting up suitable activities and tasks 

with a game-like approach creates motivation and challenge. 

Confer and construct 

Living in a fully connected world, students can participate in real time dialogues from anywhere 

at any time: dialogue with fellow students and teaching staff as well as ‘dialogue’ with the 

resources themselves (Bull, 2004). Tasks set out by teachers, and resources made available to 

students, create and support a constructive environment, a shared conversational learning 

space, where students feel free to express themselves, understandings are shared, perceptions 

are challenged, hypotheses are tested, and which makes the most of the dialectical relationship 

between the ‘technological space’ and the ‘semiotic space’ (Taylor, in press). 

Coalesce and contribute 

Teachers can encourage students to work together by setting up collaborative tasks that create a 

sense of community, a group identity and a feeling of common purpose. Through the ‘window’ of 

their mobile devices students engage in shared discovery, and the joint completion of tasks may 

lead to new material that can be included into the course curriculum and become part of the 

syllabus. 

Constellate and complement 

Teachers have to learn to provide information faster, from multiple sources, more in parallel and 

with more random access. Students are now exposed to a breadth of inputs (potentially 

hundreds of TV channels, Web sites, emails SMS, RSS feeds, podcasts, etc.) which present 

screen and sound-bite views of events and information. For them channel surfing is the norm; 

they are accustomed to processing a number of inputs in parallel as well as being involved in 

several tasks at once. To take advantage of these unique skills, teachers may provide students 

with ‘constellated’ resources and tasks (in various forms and media, in the classroom, online and 

on mobile networks) that would complement each other and among which learners could “surf” 

and select the most relevant to them. Some of these resources and tasks would be core units, 

compulsory to all students, and would probably underpin assessment tasks; however learners 

could create their own coherence among the non-core resources. 

 Pedagogy  Principles  Examples 

Context • Select and segment  

• Situate and challenge 

 

Language Web resources, with dictionary 

& quizzes  

Context-aware (with GPS) training scenario 

(real situation) 

SMS games (simulated situation) 

Conversation Confer and construct Polls, shared portfolios, situated role play 

Collaboration Coalesce and contribute Moblogging, mobile group work 

Confluence Constellate and complement Learning modules with mobile and non-

mobile access & tasks 

Table 4 Broad pedagogical principles when integrating mobile computing 
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Conclusion 

Because of the pressures of increasing student numbers and space limitations, many universities 

nowadays have multiple campuses; this adds to the difficulties of establishing effective 

communication with, and among, students and teaching staff. Mobile learning, enabling study 

beyond the gates of the physical campus, will provide greater flexibility to the learner and add 

functionality at a significantly lower cost than the price of desktop or laptop computers. It also has 

a potentially significant role to play in the establishment of teaching communities, allowing tutors 

and lecturers to share resources, discuss pedagogies and form teaching support groups. It will 

bring improved communications for lifelong learners, distance learners, part-time learners, work-

based learners, as well as campus-based learners.  

There is a need to re-conceptualize pedagogy and learning for the mobile age, and to recognize 

the essential role of mobility in the process of learning and the transformative effect of digital 

networks in supporting virtual learning communities. The new generation of ‘Millenials’ or ‘Digital 

Natives’ who takes for granted the capacity to access information and establish communication 

from anywhere, anytime, will very soon exert a strong influence on curriculum and pedagogical 

choices made by universities (Jonas-Dwyer, 2004; Hlebowitsh, 2005; Sears, 2000). Mobile ways 

of learning in the context of differing locations, times and situations need to be better understood. 

This paper has proposed a matrix based on a socio-constructivist understanding of the m-

learning process and its correlation with key attributes of the mediating tools (mobile technology) 

and the new type of learners. It doesn’t claim to articulate a theory of mobile learning, rather it 

proposes a set of broad pedagogical principles which could form the basis of reflection for 

practicing teachers and a strategic approach for university ICT managers. 
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Abstract 

Mobile learning is at a leading edge of learning technologies and is at present characterised by 

pilots and trials that allow mobile technologies to be tested in a variety of learning contexts. The 

sustained deployment of mobile learning will depend on these pilots and trials, especially their 

evaluation methodology and reporting. The paper examines a sample of current evaluation 

practice, based on evidence drawn from conference proceedings, published case studies, and 

other accounts from the literature and draws on the authors’ work in collecting case studies of 

mobile learning from a range of recent projects. The issues discussed include the apparent 

objectives of the documented pilots or trials, the nature of the evaluations, instruments and 

techniques used, and the presentation of findings. The paper reflects on the quality of evaluation 

in mobile learning pilots and trials, in the broader context of evolving practices in the evaluation 

of educational technologies.  

Introduction 

The last four years have seen a dramatic increase in the number and variety of pilots and trials in 

mobile learning—learning that involves the use of mobile or wireless devices. This increase has 

been reflected in and supported by submissions to the ALT, MLEARN, WMTE and IADIS 

conference series, and by the emergence of smaller regional conferences. The growing 

pedagogic and technological sophistication of mobile learning pilots and trials is evident, but 

increased and sustained deployment of mobile learning will depend of the quality of analysis and 

evaluation of these early projects.  

Evaluation and analysis are key to the embedding of mobile learning and perhaps all forms of 

innovation in learning technology. First, they inform the outside world about the effectiveness of 

pilots and trials, specifically in relation to the objectives they set out to achieve, and second, they 

provide some insights to funders and champions on the utility and cost-effectiveness of the 

projects they support. In many cases, evaluation determines whether pilots become ongoing 

provision. Our key aim in this paper is to encourage the learning technologies community to 

debate the suitability of current evaluation approaches in relation to emerging technologies such 

as those employed in mobile learning.  

Historically, the development of evaluation strategies for educational trials and pilots has focused 

on face to face contact with students working in cohorts on courses in classrooms, lecture 

theatres and laboratories. Evaluation has depended on a small, stable repertoire of techniques, 

embracing observation, interview, focus group and questionnaire. More recently, learning 
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technology evaluation has supplemented and cross-referenced these with analysis of system 

logs and technical data. In other areas of social research, for example policy interventions, and 

to a lesser extent, in areas of schools-based educational research, evaluation is a complex and 

mature discipline (see for example, Patton 2001).  

Now, the changing political, economic and social climate is forcing and encouraging educational 

institutions and their funders 

 to address new constituencies of learners, such as ‘access’ students without adequate study 

skills and full-time students forced to hold down substantial part-time jobs 

 to deliver informal and life-long learning, alongside conventional structured courses and 

programmes; and other components of a larger political agenda such as personalised 

learning, work-based learning and skills-for-life 

 to engage with industry and commerce by delivering more training and more vocational 

education; to compete globally and deliver internationally 

 to work within more and more precise quality and regulatory regimes 

 to teach increasing numbers of students in spite of static financial resources and inadequate 

and ageing estate. 

This suggests that ‘next generation’ trials and pilots working with new learning technologies in 

these environments, in our case mobile technologies, must question the efficacy of traditional 

evaluation techniques and must adapt and explore more imaginative and varied evaluation 

approaches. This is in itself problematic because it raises concerns about the validity of untried 

evaluation techniques and about the transferability and relevance of techniques adapted or 

adopted from other disciplines.  

To address these issues, we review current evaluation practice, based on evidence drawn from 

conference proceedings, published case studies, and other accounts from the literature. We also 

draw on our own work in collecting case studies of mobile learning from recent projects. We 

consider the objectives of the documented pilots or trials, the nature of the evaluations, 

instruments and techniques used, and the presentation of findings. Finally, we reflect on the 

quality of evaluation in mobile learning pilots and trials, in the broader context of evolving 

practices in the evaluation of learning technologies. 

The purposes of evaluation  

There are no a priori attributes of a ‘good’ evaluation—to say that there were, would be to take 

an implicitly realist or essentialist position that not every stakeholder would agree with, and would 

confront a widely held view that in fact evaluation is a contingent activity. In an earlier work, we 

tried to outline some candidate attributes of a ‘good’ evaluation (Traxler 2002) but we also 

identified the reasons why evaluation of mobile learning is unusually challenging. Briefly some of 

these attributes were that a ‘good’ evaluation should be: 

 Rigorous, meaning that conclusions must be trustworthy and transferable 

 Efficient, in terms of cost, effort, time 

 Ethical, specifically in relation to evolving and untried forms of provision 

 Proportionate, that is, not more ponderous, onerous or time-consuming than the learning 

experience or the delivery and implementation of the pilots themselves 

 Appropriate to the specific learning technologies, to the learners and to the ethos of the 

project concerned—ideally built-in, not bolted-on 

 Consistent with the teaching and learning philosophy and conceptions of teaching and 

learning of the participants 

 Authentic, in accessing what learners (and perhaps teachers and other stakeholders) really 

mean, really feel, and sensitive to the learners’ personalities within those media 

 Aligned to the chosen medium and technology of learning  
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 Consistent across: 

 different groups or cohorts of learners in order to provide generality 

 time, that is, the evaluation is reliably repeatable 

 whatever varied devices and technologies are used 

All of these attributes are open to question and examination and many will have nuances that are 

specific to mobile learning. For example, the issue of consistency is challenging since mobile 

technologies are changing at an exceptionally fast pace and consequently it is difficult to reach 

an understanding of underlying issues and concepts. Some issues around ethics have been 

explored elsewhere recently (Traxler and Bridges 2004); mobile learning continues however to 

evolve, and any account of the ethics of evaluation should now, for example, address the issue 

of using virtual ethnography to evaluate mobile blogging. 

There are a variety of authors offering complementary or perhaps competing criteria or attributes 

for all the various aspects of evaluating mobile learning. One way of addressing this complexity 

and of exploiting growing experience and expertise would be to use (online) Delphi techniques to 

develop more consensual criteria (see for example, Des Marchais 1999). We could also use 

‘contrived’ elicitation techniques (Rugg and McGeorge 1992) to uncover the value systems that 

underlie experts’ evaluation criteria and thus explore the articulation between experts’ values and 

their ideas about evaluation. 

We can in any case make some progress on the basis that documented mobile learning pilots 

and trials each have their own aims and objectives, and that these should have driven evaluation 

in defining the outcomes to be assessed by the evaluation and hence driving the selection and 

development of the techniques, instruments and protocols used in evaluation.  

We should perhaps however recognize that behind the explicit aims and objectives of a trial or 

pilot lie the culture and affiliations of those implementing, managing and funding it. They may be 

working as teachers, researchers or consultants and the expectations on each will necessarily be 

slightly different. Researchers are funded to look for possible answers, consultants are funded to 

deliver solutions and teachers are duty-bound to do their best. Different evaluation mindsets will 

also apply to projects that set out to test only technical stability or to trial specific interface 

designs without explicitly addressing their impact on educational activity.  

Furthermore, mobile learning takes place in a wider social context and evaluation must also 

recognize this. In fact, we could argue that quintessential mobile learning only takes place in a 

wider social context and many trials and pilots of mobile learning have been funded to explore 

these wider social and economic benefits. There is increasing recognition of such benefits but 

also of the difficulty of evaluating them appropriately (Dewson et al. 2002). In this context, mobile 

learning pilots and trials can receive funding to build capacity and increase cohesion within 

communities and to improve social inclusion; the pan-European m-learning project (www.m-

learning.org) is an obvious example, as are its smaller spin-offs with travellers and the homeless. 

In these cases, lifelong learning or community education might only be the means to these ends 

and mobile learning technologies may only be the vehicles to carry them. In such cases, the 

cognitive gains are likely to be irrelevant—indeed, any kind of learning gains might be irrelevant, 

nevertheless evaluation of some kind must still take place.  

Similar examples can be found in developing countries where mobile learning is being used to 

address problems of capacity and infrastructure (Leach et al. 2005; Traxler 2005). A recent 

review of evaluation in these settings begins to address the evaluation of learning technologies in 

developing countries but only mentions mobile learning very briefly (Wagner et al. 2006). 

Current evaluation practice 

This section reviews current mobile evaluation practice, as described in recent reported case 

studies, pilots and trials (Kukulska-Hulme and Traxler 2005; Attewell and Savill-Smith 2004). The 
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review focuses on the aims and objectives of the projects, and their evaluation methods and 

techniques. Aims and objectives were examined by first identifying and extracting all those that 

were mentioned explicitly and then by clustering those that expressed similar intent. Methods 

and techniques were examined by identifying and extracting all those that were mentioned 

explicitly, and then reviewing how various techniques had been used. The sample is relatively 

small and arbitrary, and the accounts themselves may be an incomplete or inaccurate reflection 

of the actuality. The case studies (Kukulska-Hulme and Traxler 2005) were written to a template 

specifically designed to produce consistent accounts that exposed the relationships between 

objectives, methods and evaluation; the conference contributions (Mlearn 2003 papers, in 

Attewell and Savill-Smith 2004) were shorter and less consistent and may have discussed 

technologies that were not mature.  

In looking at our sample, we find that most of the projects can be characterised as ‘first-

generation’—the technologies used were not always stable, mature or well understood and 

technical difficulties sometimes hampered the educational delivery and the subsequent 

evaluation. The sample also seemed to be generally ‘first generation’ in the sense that most of 

the trials and pilots were not building on an established base of expertise or equipment. It could 

be argued that this had consequences for the types of objective that were appropriate, shifting 

the balance away from answering specific research questions and towards identifying, refining or 

prioritising such questions, or perhaps just demonstrating technological and pedagogic 

possibilities. Whichever it was, this issue has considerable implications for evaluation, both in the 

general sense of understanding the technological and pedagogic contexts but also in the specific 

sense of evaluating the alignment of objectives, methodology and outcomes.  

The evaluations in our sample were usually formative (in that changes took place as a 

consequence). With a few exceptions, the evaluations were not usually conducted by external 

staff or by evaluation specialists. Very few of the accounts made direct reference to the literature 

of evaluation and consequently there was not normally a justification or explanation for the 

evaluation methods or instruments chosen. There were also few references to ethics as a 

potential factor in evaluation. The exceptions related to privacy and context-awareness 

(Lonsdale et al., 2004).The following sections briefly highlight how the multiplicity of aims and 

objectives poses challenges for evaluation and reflect on the limited range of evaluation 

techniques that are being used.  

Aims and objectives of pilots and trials  

An analysis of 12 international case studies in Kukulska-Hulme & Traxler (2005) reveals that 

reasons given for using mobile technologies in teaching and learning relate principally to 

improving access, exploring changes in teaching and learning, and alignment with institutional or 

business aims, as illustrated by these examples: 

 Access: 

 Improving access to assessment, learning materials and learning resources 

 Increasing flexibility of learning for students 

 Compliance with special educational needs and disability legislation 

 Changes in teaching and learning: 

 Exploring the potential for collaborative learning, for increasing students’ appreciation of 

their own learning process, and for consolidation of learning 

 Guiding students to see a subject differently than they would have done without the use of 

mobile devices 

 Identifying learners’ needs for just-in-time knowledge 

 Reducing cultural and communication barriers between staff and students by using 

channels that students like 



ALT-C 2006 Research Proceedings  147 

 

Part 3 Paper 766: The evaluation of next generation learning technologies: the case of mobile learning 

 

 Alignment with institutional or business aims: 

 Making wireless, mobile, interactive learning available to all students without incurring the 

expense of costly hardware 

 Delivering communications, information and training to large numbers of people 

regardless of their location 

 Blending mobile technologies into e-learning infrastructures to improve interactivity and 

connectivity for the learner 

A review of the 27 projects documented in the proceedings of MLEARN 2003 (Attewell and 

Savill-Smith 2004) shows a similar spread of objectives: 

 Access: 

 trying to ensure that every student can access content independently of the channel he or 

she chooses to use 

 the use of a PDA as an assistive technology 

 ensuring that classroom-based pupils benefit from the experience of a field trip being 

undertaken by their peers 

 Changes in teaching and learning: 

 individualisation: 

 to explore the potential for individualised mobile learning—revision material tailored to 
the needs of the individual  

 to provide learners with a flexible context-awareness system that can react to their 
needs  

 collaborative and active learning: 

 immediate feedback through interactive tests: the user knows in real time if their 

choice is correct 
 interactive screens encouraging art gallery visitors to respond to the art on view 
 a set of innovative games, materials and activities which will motivate reluctant young 

learners  
 enhancing interactivity and co-operation while preserving the traditional advantages of 

face to face encounters 

 informal learning with multiple media: 

 to investigate how self-produced videos, made with a digital video camera and later 
viewed on handheld mobile computers, can support informal learning  

 to provide video and still images giving additional context for art gallery works on 

display, opportunities to listen to an expert talk about details of a work, with the details 
simultaneously highlighted on the screen 

 enhancing the audio presentation of a multimedia museum guide by using the PDA 

screen to travel throughout a fresco and identify the various details in it 

 cognitive and behavioural change: 

 to explore how context-dependent learners’ knowledge concepts are 
 to evaluate fragmentation in mobile learning based on students’ deep and surface 

approaches to learning 
 to capture learners’ thoughts, views and behaviours in a mobile learning setting 

 Alignment with institutional or business aims: 

 to remain at the cutting edge of educational technology by helping to shape a new 

generation of multimedia tours in art galleries 
 development of a service model and new component concepts for lifelong mobile 

learning 

The authors of the case studies and papers do not always categorize their own objectives in the 

way that we have, and they do not prioritise competing objectives explicitly. Objectives can 

usually be identified quite clearly in the abstracts, whilst in the actual papers they may be 

introduced and discussed at various points in the paper. They are not presented as being linked 
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to evaluation methods in any explicit way. Objectives typically focus on new opportunities, 

exploration of potential, introduction of new media, or initial exploration of attitudes and patterns 

of use. The authors may be seeking to encourage or enhance certain ways of learning. Such 

outcomes may be hard to measure, especially during a relatively short period of technology use.  

For trials and pilots to be consistent and coherent, the aims and objectives must be aligned to 

the methods, outcomes and evaluation. Looking at this review of aims and objectives, we can 

see that in general they represent a considerable challenge in terms of formulating appropriate 

evaluation instruments and techniques. This is in part due to the inherently ‘noisy’ nature of much 

of mobile learning—it is often characterised as informal, spontaneous, lightweight and situated 

for example—and in part due to the generalised nature of the aims and objectives. It is 

sometimes difficult to imagine outcomes from trials that would establish that these aims and 

objectives have been met. 

Given the present state of knowledge in the field of mobile learning, considerable skill is required 

in formulating objectives. In research projects, the aims may be exploratory and should perhaps 

seek to retain openness to unexpected findings. Clearly, this is problematic for some styles of 

formal summative evaluation that audit achievements against objectives without recognising that 

some objectives may only emerge as projects evolve.  

It may also become apparent that some initial objectives are disproportionately expensive or 

impractical to realize. A more fluid, formative and engaged style of evaluation may on the other 

hand run the risk of losing its perspectives or objectivity (by ‘going native’).  

These are some of the issues in exploring how mobile learning evaluation should engage with 

project objectives. They are issues with a very direct bearing on the methods and techniques of 

evaluation. 

Methods and techniques 

The majority of pilots and trials in our samples had no apparent epistemological (or educational) 

foundations. They may nevertheless have had some tacit foundations that were not-worth-

mentioning, taken-for-granted or common-sense. Where their foundations were explicit, they 

were usually social constructivist and underpinned the pedagogy. There was not usually any 

statement about the corresponding foundations of the evaluation and this was problematic. 

Basing a pilot or trial on explicit epistemological foundations would implicitly raise the issue of 

whether or not the evaluation should be aligned with them, and would give an added depth to the 

discussion of its findings. It also opens up the ethical dimension of the project or trial and its 

evaluation.  

A crucial element of the evaluation of mobile learning trials and pilots is the elicitation of learners’ 

attitudes and achievements. We found that the elicitation techniques used were usually 

questionnaires, interviews and focus groups, supplemented by observation of the learners or 

analysis of system data. In general, where these techniques were used, their implementation and 

delivery was conventional rather than adapted to mobile technologies or mobile learning. If the 

pilot or trial being evaluated took place in the context of blended learning or classroom delivery 

this would be appropriate but where the trial or project focused purely on informal mobile 

learning, it could be argued to be methodologically flawed and possibly ethically problematic. In 

fact, most accounts of evaluations did not extend to a discussion of selecting and designing the 

instruments used. 

Questionnaires were often used; interviews, focus groups and observations were used less 

frequently. Accounts of interviews and focus groups were brief and suggested that the sessions 

were usually short and probably informal. Statistical analysis and system data were both used 

infrequently. In a relative small number of cases, evaluation used and combined several of these 

different techniques. 
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Questionnaires 

Questionnaires usually used Likert scale fixed responses and the analysis took the form of bar 

charts or histograms. The samples and populations were usually too small for any form of 

statistical analysis, though the issue of confidence was usually underplayed and results were 

sometimes translated into percentages or fractions. The fixed response questions were often 

supplemented by free-text answers. The analysis of the latter took the form of paraphrase.  

Descriptions of the questionnaires were brief; a few were more explicit about both the format and 

the medium, for example 

“… and, when finished, are asked to fill out a questionnaire about the experience. 

The questionnaire is composed of 21 statements with which the participants have 

to express their agreement using 10- and 5- point Likert scales.” (Zancanaro et al., 

2004) 

and 

“Students completed detailed questionnaires about their iPAQ use after four and 

16 weeks. They were also asked to keep logbooks recording each use of the 

iPAQ, their activity, the time spent on the task and the tools they employed.” 

(Sharples et al., 2004)  

(mainly about the perceived relative popularity of various system functions such as emailer and 

browser) and 

“a questionnaire with short descriptions and screen shots of the various 

components of the desktop PC and mobile MoreMaths environment was sent by 

email to the 17 MSc students” (Bull & Reid, 2004) 

 (using 5-point Likert scale).  

Similarly, 

“The mobile learning questionnaire is constructed in two parts. The first part, in 

accordance with mobile learning components, measures the assumed key 

competencies in using mobile devices in learning activities. The second part 

measures the learning experiences of the learners who have used the devices.” 

(Syvanen et al., 2004) 

And finally, 

“data from an end-of-course questionnaire about student study habits, external 

access to technology and their attitudes to the XDA (it also covered preferred 

input methods and feelings about the usefulness of the software and functionality 

provided)” (Luckin et al., 2004) 

These excerpts are the fullest accounts from the literature we reviewed but do not give what 

social researchers might consider routine details of questionnaire design, piloting, analysis and 

reliability, and furthermore beg questions of alignment—is a traditional, sedentary, paper-based 

elicitation technique best suited for capturing perceptions, preferences and feelings about mobile 

experiences? 

Interviews  

There are only a handful of accounts of interviews, for example: 

“The interviews in the pilot study were semi-structured. The first interview was 

recorded on a mini-disc, but during the interview the students supported what they 

were saying by referring to their handheld, so it seemed that it would be more 

fruitful to film the interviews. As a result, the information saved on the students’ 

handhelds was also recorded.” (Mifsud, 2004) 
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but again a sedentary technique was used to explore a mobile experience. The example 

cited is valuable in using video and artefacts to enrich the data but nevertheless omits to 

mention the issues of piloting the method or coding, transcribing and analysing the data. 

Focus Groups 

Again, some accounts were quite sketchy and call into question any conclusions, for example, 

the focus groups were described as, 

"very informal conversations with (an admittedly small number of) students"  

and 

"engage youngsters between 16–22 years to... take part in a number of student 

panels to discuss possible applications ...During the panel sessions participants 

are interviewed ... they are also asked to evaluate customized educational 

software applications" 

and 

“As in 2002, visitors to the 2003 tours are asked to fill in a questionnaire about 

their experience, and focus groups will be conducted with external evaluators.” 

(Proctor & Burton, 2004) 

and 

“The pilot tour was taken by 852 visitors who completed evaluation forms 

recording their experiences. In addition, qualitative focus group studies were 

conducted by the Susie Fisher Group. The software system used in the trial also 

logged all uses of the MMT and provided a statistical picture …” (Proctor & 

Burton, 2004) 

All these excerpts raise the questions identified previously, namely the lack of explicit reference 

to the relevant evaluation literature, the undocumented methods and the possible mis-alignment 

of the methods. 

Observation 

Observation was also used in a small proportion of projects, as in this example: 

“Classroom observations and informal interviews with pupils and teachers were 

undertaken. The first design of the pilot study opened up for observation not only 

‘inside’ the classroom but also ‘outside’—in the canteen, library and school-yard.” 

(Mifsud, 2004) 

and 

“After two weeks of observation, some students were interviewed. Two different 

forms of interview were used—group or focus interviews and the more traditional 

one-to-one interviews. The lessons observed were taken as the starting point of 

the interview.” (Mifsud, 2004) 

Again, these excerpts raise questions about the coding and analysis of non-textual observation 

data, especially in a non-prescriptive and grounded fashion. 

How findings are being presented 

Apart from the usual academic reporting of findings, an evaluation may result in 

recommendations. Attewell and Savill-Smith (2004) include a number of papers that make 

recommendations based on evaluation findings, e.g. Vainio and Ahonen (2004) discuss their 

work in the MOBIlearn project in terms of providing guidelines for adaptive user interface design; 
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Thomas et al. put forward design principles for the development and evaluation of mobile 

educational games, but emphasize their tentative quality: 

“While the principles presented here provide a conceptual overview of what could 

become ‘good practice’ in relation to the development and evaluation of mobile 

learning games, only a handful of principles have been illustrated… The aim of 

this paper has been to highlight the need for comprehensive research and 

evaluation of usability principles and initiate a dialogue in which usability 

frameworks can be modified, enhanced and validated by the mobile learning 

community.” 

(Thomas et al. in Attewell and Savill-Smith 2004, p.179) 

The multiplicity of stakeholders in mobile learning pilots and trials, their ‘embeddedness’ in 

context and the fluidity of terminology and technology make the presentation of findings (but also 

the presentation of evaluation) an important issue. One role for evaluation specialists, especially 

where external funding or public money is involved, is placing findings, outcomes and 

achievements in a wider context.  

Ideas for the future  

Having reviewed the state of evaluation and the methods currently being used, it is useful to 

think about methods that are more closely aligned to the ethos and technologies of mobile 

learning. When we say ethos, we mean the attributes outlined earlier, specifically the private, 

informal, spontaneous and 'bite-sized' engagement. Aligning the evaluation means aligning it to 

these and similar attributes, and of course delivering it using the technology of mobile learning. 

This is similar to our more general principle that evaluation should be 'built-in' not 'bolted-on'. The 

following are just obvious examples: 

 SMS phones: use fixed format and free format SMS quiz engines for questionnaires; use 

SMS conferencing for focus groups  

 camera-phones: use video and audio responses and picture-messaging to elicit learners' 

responses—all of these are planned for Wolverhampton University’s MELaS Project 

(www.wlv.ac.uk/celt/melas) 

 Voice mobile phone: use VoiceXML or IVR for structured interviews 

 PDAs: use quiz or games applications for questionnaires; use voice and video recording for 

reflection 

Conclusions 

To draw some of the threads of our discussion together, we have said that developing the 

concept of a ‘good’ evaluation is problematic but important. Such a concept should be based on 

explicit philosophical foundations but our review shows this is not yet usually the case in mobile 

learning evaluation. The evaluations we examined seem to be based on tacit foundations of 

‘common-sense’ or perhaps on a tacit consensus amongst mobile learning evaluators. It seems 

to us that many of the trials and pilots themselves rest on a ‘common sense’ view of learning. In 

the case of evaluation, this means that there is not always much theoretical justification or 

coherence to support the selection or use of any given evaluation techniques or methods and a 

questionable alignment of the evaluation methods and the ethos of mobile learning. These facts 

jeopardise the credibility of outcomes reported in mobile learning trials and pilots. Mobile learning 

challenges evaluators to develop evaluation methods and techniques that are sympathetic to the 

ethos and technologies (and the emerging pedagogies) of mobile learning but our review shows 

that these are slow to emerge.  
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Recommendations for good practice can only convincingly rest on evaluation and consequently 

recommendations for good evaluation can only rest convincingly on an evaluation of evaluations. 

We recognize the need for continued work on a systematic and comprehensive framework.  
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Abstract 

This paper is a narrative story describing how the Open Source Learning Object Repository 

(OSLOR) project worked through the process of defining, describing and sharing learning 

objects. The OSLOR team wase conscious that for learning object repositories to fully function 

simple, self explanatory solutions had to be explored and implemented so participants would not 

be overwhelmed by the need to acquire advanced software application or library cataloguing 

skills. The paper anticipates the definitions, descriptions and sharing solutions described will be 

open to debate and refinement, it recognizes they are not the final answer. However, the team 

hope the paper generates an ongoing debate on the future of learning objects and there use 

within New Zealand institutions and elsewhere.  

Introduction 

In 2004 the Waikato Institute of Technology received a significant grant from the e-learning 

Collaborative Development Fund, administered by the Tertiary Education Commission of New 

Zealand, to investigate and deploy an open source learning object repository to meet the needs 

of the diverse cultural populations of Aotearoa/ New Zealand. One of the key outcomes of the 

project is to be the identification and deployment of a number of learning objects to test the 

selected systems robustness and ease of access. From the beginning of the project it was 

accepted the debate on the definition of a “learning object” was widespread, inconclusive and 

ongoing. However, the project team recognized there was general agreement that Learning 

Objects (LOs) should be reusable, durable, affordable, searchable, retrievable and be stored for 

others to use. This paper explores how the project team explored, reviewed and decided upon 

simple solutions for the definition, description and sharing of learning objects.  

Defining a learning object 

Background 

When discussing the concept of LOs the project team was faced with a dilemma. While there 

appeared to be general agreement LOs were cost effective (Downes, 2001) and an efficient and 

meaningful way of creating content for digital learning environments (Polsani, 2003) there was no 

similar consensus on what a learning object actually was or who would benefit from their 

availability. For example can LOs be regarded as any entity used in technology supported 

learning (IEEE Learning Technology Standards Committee, 2005), are they grounded in the 

object-oriented paradigm of computer science (Wiley, 2000) or are they integrated chunks of 

material based on clear learning objectives (de Salas & Ellis, 2006)? Are LOs designed as small 
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chunks to be used to create learning sequences by instructional designers or course developers 

(Christiansen & Anderson, 2004) or are they to be accessible for students to personalize their 

learning environment (Martinez, 2000)? It appeared to the team the definitions of a learning 

object could range from a single piece of digital material, a combination of digital materials to 

form a module, or an entire course. It was critical the team clearly identified what it considered to 

be learning objects. 

Assets  

At the start of the journey the project team found that in some cases the "metaphor" of LEGO 

was used to explain underlying concepts of LOs (Long, 2006). In short, small blocks of 

instruction (learning objects) could be clipped together to create a structured event (learning 

activity or sequence). You could, if you wanted, re-use the small block in other structures. For 

example a map of New Zealand could be used as a resource to indicate the physical 

relationships of a student’s personal location with other towns or cities in New Zealand. The map 

itself could be re-used to indicate the location of rivers, streams and lakes or alternatively be 

used to describe geographical features such as wet lands, plains, hill country and mountains. 

These thoughts of re-use of discrete pieces of digital material appear to be based upon computer 

science object-orientated design (Downes, 2001), and because of this they had been labelled 

with the computer term of an asset.  

However, we asked ourselves, can the map (the asset) on its own be considered to be a learning 

object? The project team argued the map should, indeed must, be associated with other pieces 

of content, for example a key, to make it useful in learning. The team concluded the reusable 

assets should not be considered to be learning objects; they should be regarded as the prime 

content “cogs” of learning objects (see Figure 1). 

 

Figure 1 Assets: The cogs 

Knowledge objects 

Let us examine our map of New Zealand once again. Firstly, by thelinking of one asset, a 

graduated key showing town and city population sizes, with a second asset, the map of New 

Zealand, we have created digital content to illustrate population settlement patterns in New 

Zealand. Alternatively, we could link one asset, the map of New Zealand, with a second asset, a 

coloured key showing altitude. In this scenario we have created content that is design specifically 

to enhance student understanding of the physical features of New Zealand. In both scenarios we 

have created digital content designed for a specific purpose. It could be argued Gibbons, Nelson, 

& Richards, (2000) would classify these linked assets as instructional objects while Merrill, 
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(1998) would classify them as knowledge objects. The team, solely from an educational 

perspective, preferred Merrill’s definition. The team agreed when content is designed for a 

specific instructional purpose we can be seen to be creating a knowledge object. In essence the 

resulting content created by the linking of two or more assets to create content for a specific 

purpose is called a knowledge object. 

However, are the maps of New Zealand and associated keys, the knowledge objects, on their own a 

learning object? The project team discussed the issue and to them knowledge objects should, indeed 

must, be linked with specific student activities for them to be useful. For example, in the scenarios 

described above, there might be included student activities, such as, identify the four largest urban 

areas or significant physical features, in New Zealand. In short, knowledge objects are designed for a 

specific purpose and on their own are incomplete. If assets are the cogs of learning objects, 

knowledge objects could be the links in a chain that hold them together (see Figure 2). 

 
Figure 2 Knowledge objects: The chain links 

Information objects 

In the previous section it was argued knowledge objects were created for a specific purpose and 

they were the links in the chain to hold assets together. Let us examine our map of New Zealand 

again. By linking one knowledge object, (a combination of the granules map and key), with a 

second knowledge object, (a combination of the assets a textual explanation using map keys and a 

list of student identification activities), we have created a learning event engaging students in 

understanding their physical location in the world and the principles of using maps and keys. 

Alternatively we could link one knowledge object, (a combination of the granules map and key), 

with a second knowledge object, (a combination of a textual explanation of the concepts of "urban 

and rural" and a list of student interpretive activities), we have created a learning event engaging 

students in exploring the concept of population density. In can be argued in each scenario we have 

created events designed to engage students in specific cognitive tasks. In essence by linking two 

or more knowledge objects together we are creating an activity to inform students of a specific 

principle, process, procedure or concept. Although a number of writers have addressed the 

concept of assets (Long, 2006) and instructional objects (Gibbons et al., 2000) there is limited 
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literature on how the creation of digital collections described above can be labelled. The team 

decided these digital collections should be labelled information objects; they are however 

conscious a heated debate will occur on this definition. In essence the resulting object created by 

the combining of two or more knowledge objects to create a learning event, to inform students of a 

specific principle, process, procedure or concept, was called an information object. 

However, are the digital collections created by the combination of two or more knowledge 

objects, the information object, a learning object? The team argued information objects should, 

indeed must, be linked with specific student outcomes, for them to be useful. For example in the 

scenario described above, there might be included student assessment activities designed for 

tutors and teachers to monitor and report on student progress against a specific learning 

objective. If knowledge objects are the links in the chain of learning objects, information objects 

are the chains driving understanding (see Figure 3). 

 

Figure 3 Information objects: The chain 

A simple solution 

In the previous sections it was argued assets were the cogs of LOs, knowledge objects were the 

links in the chain of LOs and information objects were the chain of LOs. Let us examine our map 

for the final time. By linking one information object, (informing students of the concept of 

population density), with an assessment activity, (identification of major urban areas of New 

Zealand), to monitor student progress against an identified learning objective, students will 

understand the concept of population density and be able to identify four regions of high density. 

We have then created a learning activity clearly linked to a specific learning outcome and we are 

able to firstly, measure and report on student achievement and progress and secondly we are 

able to identify areas of strength to build upon or areas of weakness to address. The team 

argued we had finally created a learning object; again the team is conscious a heated debate will 

occur on this definition. In essence the team had created a definition they could now work with to 

identify LOs to be deployed and distributed in their learning object repository.  

Summary 

It has been argued in this section the term Learning Object has it’s roots nourished from two 

disciplines, education and computer science.  

 In computer science, the reuse of discrete sections of code (components or objects) in 

multiple settings is highly valued. This is referred to as object-oriented programming.  

 In education, a learning objective is a brief statement of the desired outcome of a learning 

activity. 
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From the OSLOR teams perspective it appeared confusion resulted if only one discipline was 

used as the basis for defining a learning object for educational purposes, a holistic approach is 

needed.  

To the OSLOR project team the characteristics of learning objects are firstly, it is a learning 

activity with strong internal cohesion (it measures one and only one learning objective) and 

secondly, it is an independent entity with weak coupling, (the measurement of progress is not 

dependent on other learning activities). Learning objects are the pedals wheels and frame 

controlling student achievement progress and reporting (see Figure 4). 

 

Figure 4 Learning Objects: The bicycle 

Describing a learning object 

How often have we used a search engine (such as Google or Yahoo) on the Web to locate digital 

information and have been overwhelmed by the range of information available? For example 

using the general search engine, Google, I looked for the term “learning objects” (7.2.06) and the 

results displayed were a portion of about 38,700,000 references for learning objects. The results 

of the search were displayed in random order and I had limited control of how they were 

reported. Only when I started to use the advanced search functionality of Google did the results 

became marginally more manageable and meaningful. However, did this refined search find all 

the relevant material available to me, I think not. It is clear relevant digital material can only be 

located firstly; if it has been described in a specific way, and secondly, it is searched for using 

terms or phrases used in the descriptive process. From the OSLOR teams perspective, to be of 

use, the learning objects created needed to be easily located, readily retrieved and repurposed 

were necessary. The project team was aware any learning object deployed needed to be labeled 

in such a way that a search engine could scan the labels, or fields, and locate and display the 

location to the searcher. The team soon realized we were once again faced with the combination 

of two disciplines; the discipline of computer science, the technical functionalities of search 

engines, and librarianship, the cataloguing and description of educational material. 

Metadata 

Labeling digital material is an information set, or record, described as metadata, which is 

essentially "data about data" or "information about information" (IMS Global Learning Consortium, 

1999). The IEEE Learning Technology Standards Committee (cited in (IMS Global Learning 

Consortium, 1999) model for meta-data definitions relies on a hierarchical structure based on the 

metaphor of a tree. The top, or first, layer, is the "root" element. This root element may contain sub-

elements and if a sub-element itself contains additional sub-elements they are called a "branch." 

Sub-elements that do not contain any sub-elements are called "leaves." Each element identified in 

this hierarchy has a specific definition, data type, and allowable value. In essence the metadata 
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record describes the characteristics of the learning object. It describes who created the object, 

when the object was created, what the learning object is designed to achieve, what level it is aimed 

at, how can people access and use it and any digital characteristics of the object . (The relationship 

between the root, branches, and leaves is depicted in the Figure 5 below). 

 

Figure 5 (IMS Global Learning Consortium, 1999)  

www.imsproject.org/metadata/mdbestv1p1.html#Meta-datasystem 

The project team reviewed these elements and soon realized, as Wayne (2005) did, there was a 

danger the requirements and complexity of identifying and completing the metadata record, 

could consume the energies of the entire project. We needed to reduce the complexity.  

Creating metadata 

To reduce the complexity of completing the metadata record for specific learning objects, the 

team had to firstly, identify a relatively simple self explanatory scheme, and secondly, identify 

who would be responsible for entering the metadata record. The project team were conscious 

metadata was used for three basic purposes, to locate relevant objects, to interpret stored 

information and to integrate data (Saravani & Clayton, 2005). They also realized there were three 

ways of creating the metadata record. Firstly, it could be entered by the creator of the resource, 

secondly, by a metadata specialist and finally a collaborative activity between the creator and the 

metadata specialist (Paulsen & Maxwell, 2005).  

The Dublin Core initiative has the goal of developing a common set of elements that describe 

Internet and other information resources (Smith, 1999). It consists of 15 basic elements, title, 

creator, subject/keyword, description, publisher, contributor, date, type, format, identifier, source, 

language, relation, coverage and rights (Paulsen & Maxwell, 2005). While the 15 elements are 

very basic and might not satisfy all needs (Zealand, 2000) it appeared to be a suitable foundation 

for the purposes of describing learning objects for use within the OSLOR environment. They 

appeared simple enough for the creator of the resource to enter simple data while providing 

enough information for metadata specialists to extended the record where appropriate.  
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A simple solution? 

The project team reviewed the elements contained within Dublin Core and, to integrate within the 

New Zealand educational context, added contextual fields to represent the compulsory school 

and tertiary sectors.  

The following are the proposed metadata fields to be used when creating a learning object for 

the OSLOR project.  

Compulsory fields  

 Title (Dublin Core field)  

 Creator name (Dublin Core field)  

 Description (Dublin Core field)  

 Language (Dublin Core field)  

 Format (Dublin Core field)  

 Learning resource type (Educational)  

 Context (Educational)  

 Level (Educational)  

Optional fields  

 Category (Moodle field we can use)  

 Keywords (Dublin Core field)  

 Size (Dublin Core field)  

 Rights (Dublin Core field)  

 Learning time (Educational) 

Contextual Fields (New Zealand specific) 

 Primary (Years 1–6) 

 Intermediate (Years 7–8) 

 Junior secondary (Years 9–10) 

 Senior Secondary (Years 11–13) 

 Tertiary (Levels 4–8) 

oslor.e-learning.ac.nz/moodle/mod/resource/view.php?id=136  

Sharing learning objects 

How many times have we attended presentations, conferences or workshops and been impressed 

by innovative practices and information presented? How many times have we, as educators, 

reviewed a lesson presented by a college and wished we had the ability to discover, and potentially 

re-use, the digital resources used within the lesson? Simple technical solutions, for example 

attachments to e-mails, have been used to distribute digital information between educationalists for 

some time, hence the conference ritual of sharing business cards. More complex solutions, for 

example learning object repositories such as Merlot, CAREO and CLOE to name only three of 

many, have also been advocated for many years (Learning Objects Group, 2003). While both the 

solutions outlined have merit and are workable the OSLOR team had a further issue, in that any 

solution proposed for the sharing of LOs had to be integrated into the open source learning 

management system Moodle selected in a previous TEC funded project (Clayton & Gower, 2005). 

The team was also aware the issues of sharing LOs are surrounded by the complexities of 

intellectual property, scope of distribution, access, storage and payment. To create a simple 

solution to address all these issues is fraught with difficulty, and the OSLOR team’s solution was to 

promote open access and freedom of material. In essence, any LOs used in the project were 

contributed on the understanding that they could be freely accessed and distributed. How the 

OSLOR team approached the issues of storage, retrieval and distribution is outlined below.  
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The Moodle Glossary tool 

The OSLOR team had previously been involved with developments of the open source LMS 

Moodle (Clayton & Gower, 2005) and had for some time been impressed with the functionality 

and versatility of the “glossary” tool. Within the glossary tool we found we could categorize digital 

materials into logical blocks, we could use the search functionality in a number of ways and we 

could add attachments. Since the operational code was open to modification we could also 

modify this tool to meet our particular needs. The team decided at an early stage to modify this 

tool to allow for the storage, discovery and sharing of learning objects. The first modifications 

were based on the search functionalities of the tool. We modified the tool to allow for key word 

search through a normal search engine. We then altered the tabs on the tool to browse by 

alphabet, category, level, date or poster see Figure 6 below.  

 

Figure 6 The glossary: A potential display and searching application 

The process: Creator 

To populate the glossary tool with learning objects from a variety of contributors, both internal 

and external, we designed a simple process. The potential creator of the object used the “add a 

new entry” functionality of the glossary too (see Figure 6 above). This functionality generated a 

form for the creator to complete. This form contained the critical metadata fields the team had 

previously identified and at the end of the form the creator could attach his / her learning object 

(either as an individual item or a SCORM resource). To ease the complexity of completing the 

required metadata for the LOs the form combined both text box and drop down fields (see Figure 

7 below). By combining text box and drop down field the team was anticipating individual 

creators would not require complex technical or library cataloguing skills and they would be able 

to complete a comprehensive record easily.  

 

Figure 7 The metadata form generated 
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The process: User 

When the user opens the glossary tool they have a range of search options available to them 

they can use the text box to search by key word or they can use the tabs to search by alphabet, 

category, level, date or poster. When a suitable object is located a window will display 

information for the user. It will allow the user to view who created the object and when the object 

was uploaded into the system. It will display the description of the object and also show the 

context for that object (i.e. the educational level and the type). Two significant features included 

in the tool are download and commentary. An icon at the top right allows the user to download 

the object and the icon at the bottom right allows previous users to comment on the usefulness 

of the object (see Figure 8 below).  

 

Figure 8 The LO description within the glossary tool 

Limitations 

While the glossary tool incorporates a number of features that meet the OSLOR teams desire to 

seek simple solutions, once again the team recognizes there is room for significant debate and 

refinement. For example there are potential storage issues as multiple copies of the object are 

deployed. There are issues of version control if the object is refined, updated or amended, in 

short, can the user be confident they are accessing the latest version of the object? There are 

issues of levels of contribution and acknowledgement of that contribution. There is also the 

currently unaddressed issue of reward (i.e. payment) for material used. However, to meet the 

tight deadlines of the project contract, the team felt it critical it demonstrated potential and 

allowed debate to surface rather than try and present an authoritative solution. The OSLOR team 

is currently addressing these issues and reports on the potential solutions will be produced at a 

future date.  

Conclusions  

This paper reflects the OSLOR team’s focus on creating a learning object repository, populated 

with relevant material, within a limited time frame. It has taken the reader through a journey of 

how the OSLOR project team explored the task of defining, describing and sharing learning 

objects in an open source application. The team is conscious the solutions proposed are 

simplistic, will be the subject of intense debate, will change as the project matures and could not 

fully meet the needs of a truly global audience.  However, the team believes it has provided New 

Zealanders an opportunity to begin the debate on, firstly, how learning objects can be 

discovered, secondly, when and in what ways learning objects can be shared and, finally, an 

how learning objects should be managed. The team is conscious the simple solutions it has 
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suggested in this report need to be rigorously tested. They need to be acceptable to the users 

who wish to deploy learning objects, to the creators who wish to share their work with others and 

to information technology specialists involved in the development of an appropriate 

infrastructure. It is only by this ongoing debate and a process of trial and error, trial and success 

that a functional system will be created. The solutions and ideas generated by this testing and 

debate will be the basis for further developments, refinements and additions. These further 

simple solutions will be available in further reports. 
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Abstract 

This paper provides an overview of knowledge management and of learning objects, identifies 

the commonalities, and identifies how synergies can be leveraged to lower costs, improve 

productivity, and ensure consistency. If corporations are developing learning strategically then 

they may be, de facto, capturing, in the learning, key pieces of corporate knowledge. If they are 

developing the learning through assets and objects then the assets could be the same 

knowledge artifacts that the corporation is trying to capture in the knowledge management 

system. It may be possible for a corporation to use one database with a Web-based front end 

search and display application to capture, metadata tag, and disseminate both knowledge assets 

and learning objects. Using the same classification and metadata tagging schema for both would 

simplify the process and allow for easier access and maintenance. So, why are these two 

activities so often separate in corporations and why do some corporations invest in two technical 

and resource infrastructures to reach the same goal?   

Introduction 

Improving organizational performance through “the harnessing of ‘intellectual capital’ within an 

organization so as to make it accessible to everyone who needs it” (Marshall, 1998, p.1) has 

been steadily gaining importance since the 1980’s (Nworie & Dwyer, 2004). In an effort to 

become learning organizations
1
, 80% of the world’s largest corporations were involved in 

knowledge management (KM) initiatives by the year 2002 (Rossett & Sheldon, 2002). These 

initiatives are aimed at creating, archiving, and sharing information, expertise, and insight across 

the organization (Rosenberg, 2001). Concurrently, a second type of initiative has grown in 

acceptance: learning objects. Like knowledge management, learning object
2
 initiatives also focus 

on: identifying what information is worth capturing; determining how to translate this information 

into knowledge that performers can readily use; and, finding the most effective way to make the 

knowledge available to those who need it, when they need it using a collection of technologies, 

tools, and processes.  

As Bonner (2000) explains, knowledge management is not a new concept. For decades 

corporations have been aware that key knowledge about the company, its products and 

customers, the processes and technology, and the competition is held in the minds of the 

employees. Creating learning content that is consistent across the organization, and that is easy 

to store, retreive, and reuse is also not a new goal. Both, however, required technology to be 

                                                   
1
 “A learning organization is an organization that has an enhanced capacity to learn, adapt, and change” (Gephart, Marsick, 

Van Buren & Spiro, 1996, p.26).  
2
 “any entity, digital or non-digital, which can be used, reused, or referenced during technology supported learning” (Wiley, 

2001, p.4). 
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feasible on a large scale. This paper explores how, now that the technology is available, a 

blending of these two could evolve by examining the commonalities between of knowledge 

management and learning object initiatives in corporations. Recommendations are offered for 

integrating the two to leverage synergies through lower costs, increase consistency, facilitate 

participation, foster innovation, and improve the quality of the information being made available 

to performers.  

Comparing knowledge management and learning objects  

The 21st century has been described as a knowledge economy in which corporate performers 

are the wealth and capability generators (Rylatt, 2003). In this new economy, knowledge is the 

most important factor: knowledge, at the most basic level, is what all corporations buy and sell 

(Allee, 2000). To harness individual and corporate intellectual capital and compete successfully 

in this knowledge economy corporations are investing what have been treated as two discrete 

types of initiatives: learning objects and knowledge management. Both these initiatives require 

structured processes and the support of Web-enabled technologies and both focus on 

disseminating best practices to create optimum and consistence job performance. However, 

these two initiatives most often reside in different areas of control and are seldom linked, co-

ordinated, or even aware of each other’s existence (Carlile, 2002).  

An overview of knowledge management 

Once it was recognized that the tacit
1
, explicit

2
, individual

3
, structural

4
, and organizational

5
 

knowledge residing in organizations is critical to successfully compete in the marketplace 

(Nworie & Dwyer, 2004), it became a business imperative to identify the most critical knowledge, 

codify it, manage it, and disseminate it to the people who could make the most effective use of 

the knowledge (Clem, 2002). Successful knowledge management programs have produced 

returns of hundreds or thousands of percent (Madson, 2001). Capturing and sharing critical 

data
6
, information

7
, and knowledge

8
 outside the areas of primary use not only increases 

consistency but it also reduces errors and duplication of effort (Sevilla, 1999). As Rossett and 

Sheldon (2002) explain, “There is widespread realization that value is being frittered away 

through carelessness and attrition… successful practices typically linger in a company for years, 

often unrecognized and unshared” (p.282). In corporations where knowledge management is not 

a strategic goal, it is usually because the need to manage knowledge is not clearly articulated 

(Hackett, 2001).  

Knowledge management initiatives focus on converting individual knowledge into organizational 

knowledge (Madsen, 2001) by applying systematic processes and technology to ensure the 

knowledge required to support quick and decisive problem solving is easily accessed by the 

performers who need it, in a format that makes sense to the performer and for the task. Most 

commonly, knowledge is captured and formatted as best practices since best practices “take 

information/data and put them in the context of real people and real experiences within the 

company” (O’Dell & Grayson, 1998, pp.11–12). Knowledge management requires a robust 

                                                   
1
 Tacit knowledge (informal / uncodified): “heuristics often embedded in people’s experiences and life’s work, which is often the 

most elusive and valuable” (Rosenberg, 2001, pp.66-67). 
2
 Explicit knowledge (formal / codified): “easily described and specific enough to be codified in documents, practices, and 

training” (Rosenberg, 2001, pp.66-67). 
3
 Individual knowledge: “exists solely in the minds of the employees” (O’Dell & Grayson, 1998, p.4). 

4
 Structural knowledge: “embedded I the bricks of the corporation through processes, manuals, and codes of ethics” (O’Dell & 

Grayson, 1998, p.4). 
5
 Organizational knowledge: “the learning that occurs on a group or division level” (O’Dell & Grayson, 1998, p.4). 

6
 Facts and figures without context and interpretation (O’Dell & Grayson, 1998, p.5). 

7
 Patterns in the data (O’Dell & Grayson, 1998, p.5). 

8
 Actionable information (O’Dell & Grayson, 1998, p.5). 
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database to store and manage the knowledge assets and a Web-enabled technology to support 

authoring, metadata tagging
1
, archiving, submission of knowledge assets to the database, 

searching, and retrieval of knowledge assets from the work site. Despite the reliance on 

technology to make knowledge management feasible and affordable, it is not a software 

implementation. KM is about performers being encouraged to share, develop communities of 

practice
2
, and actively locate and employ the best practices developed by others (Rosenberg, 

2001). Communities of practice are often key to knowledge management efforts with the various 

communities each taking responsibility for identifying the knowledge integral to their community, 

managing the knowledge, and ensuring the knowledge has the best format and structure to meet 

their needs (Wenger, 2001).  

 Aspect 

 

 How KM Supports the Aspect 

Learning By providing access to information on an as needed basis. 

Development of a corporate vision 

 

By pushing important information to targeted groups of 

performers. 

Corporate memory By being a storehouse of intellectual capital. 

Task accomplishment By providing productivity tools. 

Creativity By encouraging and supporting collaboration and 

communities of practice. 

Integration  By integrating knowledge between and across groups and 

allowing for greater leverage. 

Table 1 Aspects supported by knowledge management 

Rossett (1999) outlines the four main aspects of KM as: (a) Collection of the best thoughts, 

practices and wisdom; (b) Use of a system (technology) that makes both tacit and explicit 

knowledge readily accessible; (c) Open and generous contribution to the knowledge base by 

employees; and (d) An understanding on the part of Managers that knowledge workers
3
 cannot 

and should not be coerced into sharing their knowledge. Another criterion of successful 

knowledge management is the organizational ability to identify what information is of high value, 

to manage incoming information ensuring it is written, metadata tagged
4
, and published in a 

systematic and usable way (Rosenberg, 2001), and to prioritize it. Standards, templates, and 

controls must be established that are sufficient to prevent the repository from becoming simply a 

data warehouse but which are also flexible enough so as not to limit innovation and usefulness. It 

is not enough to capture and codify data, information, and knowledge; it must be used to be of 

value. Rosenberg (2001) explains that knowledge management supports six valuable business 

aspects as shown in Table 1. 

An overview of learning objects 

A learning object is a digital entity, deliverable over the internet and which can be described by 

its four characteristics. First, a learning object is a collection of assets covering a topic or 

                                                   
1
 Assigning digital descriptors of the object’s content and use. 

2
 “Communities of practice are groups of people who share a concern or a passion for something they do and learn how to do it 

better as they interact regularly” (Wenger, 2006). 
3
 "Knowledge workers use their intellect to convert their ideas into products, services, or processes." Miller (1998)  

4
 Provided with digital descriptors of their content and use. 
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complex task as described by a terminal objective. Secondly, learning objects are self-contained, 

context independent units in that each learning object is modular and free-standing with no 

backwards and forward referencing with other objects. There can be nothing in an object that 

refers to other objects. Thirdly, learning objects are reusable and transportable: transportable 

among applications and environments and repurposable to different delivery structures. From a 

design point of view it means that there can be nothing in an object that requires it to reside in a 

sequence. From a technical point of view each object must be metadata tagged appropriately 

and coded in such a way as to operate in almost any LCMS
1
. The fourth characteristic is that 

each learning object should be a meaningful division of learning that can be accomplished in one 

sitting (Wiley, 2001; Longmire, 2000).  

Learning objects represent “a new model for digital learning—one in which learning content is 

free from proprietary ‘containers’, can flow among different systems and be mixed, reused, and 

updated continuously” (Barron, 2000, p.1). They make it easy to access content anywhere and 

anytime. Because learning objects are self-contained, they can stand-alone (as reference or in a 

performance support system
2
) or they can be sequenced into learning events. Since objects are 

metadata tagged and digitally stored they are easy to locate and update, increasing ease of use 

and reuse and lowering content maintenance costs. Also, since they are designed to be context 

free objects can be used by many audiences and in many situations.  

Each object has two components: the object and its metadata tag. This metadata tag provides 

context in the form of descriptions and keywords. Metadata tags are used to manage objects and 

assets in the database and to define how a display template should be populated. The best 

metadata tagging schema limit the number of metadata tags per object. The metadata tag should 

capture the essence of the content and, often, the media in which the content is displayed. Every 

learning object contains one or more asset. An asset is the smallest component of the instruction 

that makes sense on its own, for example, a step-by-step procedure, a text description of a 

concept, or a short digital video showing a process. Assets are also reusable and transportable 

and as such have their own metadata tags. Assets can be reused between learning objects in 

different courses and they can be reused in performance support systems. (Mowat, 2002) 

The benefits for organizations implementing learning objects are: (a) Flexibility: material 

designed to be used in multiple contexts can be reused much more easily than material that has 

to be rewritten for each new context; (b) Ease of updates, searches and content management: 

Metadata tags facilitate updates, searches, and content management by making content easy to 

identify and locate; (c) Customization: assets can be recombined into any number of objects 

customizing them to meet specific needs. Objects can be created and combined to meet 

individual knowledge, skill and attitude gaps within a competency-based model; (d) 

Interoperability: Organizations can set specifications regarding the design, development and 

presentation of objects based on organizational needs while retaining interoperability with 

learning systems at other organizations; and (e) Increased value of content: the value of content 

increases every time it is reused. The organization is also avoiding the cost of new design and 

development (Wagner, 2002). 

An overview of learning content management systems 

Learning content management systems (LCMS) allow online content to be stored, managed, and 

reused through integrated database functionality. Each LCMS is a “complex piece of software 

that labels learning objects … then organizes and delivers them in infinite combinations” (Jones, 

2001, p.21). As seen in Figure 1, the core components of a LCMS are: an authoring tool suitable 

                                                   

1
 LCMS = Learning Content Management System: An application that supports the creation, storage, assembly, selection, and 

delivery of content to the learner.  
2
 An on-line repository of task-related materials that provide performers with the exact information or tools required. 
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for non-programmers; a dynamic delivery interface
1
 that delivers content; an administrative 

component that manages learner records, launches courses, and tracks progress; and, a 

learning object repository that is a central database that houses and manages content (Donello, 

2002). The repository either delivers learning objects to learners individually or combines objects 

into learning modules. These objects and modules are presented to learners through the 

interface which tracks users, provides links to information, and handles assessment and 

feedback (Brennan, Funke & Anderson, 2001). The administrative application manages learner 

information, launches courses from a catalogue, and tracks and reports on learner progress. The 

authoring application provides templates that automate storyboarding. “Using these templates 

authors may develop an entire course by using existing learning objects in the repository, 

creating new learning objects, or suing a combination of old and new objects” (p.5). 

 

Figure 1 LCMS Components (Brennan, Funke & Anderson, 2001) 

Although 81% of the LCMSs reviewed in a recent Brandon Hall report (Hall, 2003) incorporate 

some LMS functionality, this is not their main focus. The same study also found that 100% of the 

LCMSs reviewed described themselves as “interoperable with third-party learning management 

systems” (p.1). In other words, they can seamlessly operate hand-in-hand with Learning 

Management Systems created by other companies. Learning content management systems are 

based on a reusable learning object model allowing content to be reused within or across courses 

or programs (Hall, 2003). To accomplish this, LCMSs manage content separate from the media in 

which the content will be delivered. The reusable learning objects are assembled into learning 

chunks or accessed as individual pieces of information or instruction and delivered to the learner.  

Synergies between knowledge management and learning objects 

Hackett (2001) makes the point that “knowledge management and learning have different 

distinctions and approaches at the strategic level, but they are increasingly similar in terms of the 

tactics and tools they employ” (p. 5). Table 2 outlines the significant number of commonalities 

between knowledge management and learning, suggesting that it might be possible to realize 

synergies between these two initiatives in an organization. Both knowledge management and 

learning object initiatives: support business goals and are oriented toward performance 

presenting information in a performance context (Cowley-Durst, 1999); and require that 

employees be convinced to participate, “after all, in many cases employees are being asked to 

                                                   

1
The software through which a user interacts with an application. 
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surrender their knowledge and experience—the very traits that make them valuable as 

individuals” (Santosus & Surmacz, 2001, p.2). Extracting knowledge from performers is a 

challenge for both knowledge management and learning object initiatives that must be resolved 

since “as much as 90 percent…of the real value of intellectual capital is in the heads of your 

knowledge workers: their skills, experience, hard-won insight and intuition” (Barth, 2002, p.2).  

Both knowledge management and learning object initiatives create artifacts, be they knowledge 

assets or learning objects and both rely on a repository (database), a metadata tagging schema, 

and technology (Hackett, 2001) such as an LCMS to manage, locate, distribute, and display 

these artifacts. Both types of initiatives are more effective when templates, standards, and 

processes are put in place to standardize and prioritize contributions to the repository 

(Wytheville, 2003), and both require a shift in corporate attitude from restriction of access to 

information to rewarding performers, groups, and departments for sharing information. Both 

knowledge management and learning objects rely on knowledge being extracted from those who 

have it (Nworie & Dwyer, 2004), reformatted to be context-free allowing for seamless reuse in 

multiple contexts, and being made easy to locate and apply to new situations.  

On the down side, both types of initiatives have been known to fail: when not updated regularly 

with obsolete artifacts removed. “If dated content is left on the site, users may continue to rely on 

the inaccurate information without the benefit of more recent knowledge… growing content 

clutter will soon make the site unmanageable” (Rosenberg, 2001); when they are not integrated 

into normal working practices; if the technology is to complicated or if performers are not trained 

to use the technology; or if performers do not garner any personal or professional benefit from 

contributing or extracting from the repository (Rossett & Sheldon, 2002). The commonalities 

listed above make combining the two initiatives appear self-evident. Why then are not knowledge 

management and learning object initiatives commonly combined in organizations?  

Barriers to building on the synergies 

Few firms have integrated learning and knowledge management (Hackett, 2001). This could be 

because of the barriers to building on such synergy caused by the different backgrounds and 

language of the two groups; that fact that the two initiatives are managed by different functions with 

different funding, priorities, and business directives; and, that the two groups often use similar but 

different methodologies and technologies (Efimova & Swaak, 2003). Learning object initiatives 

normally are under the control of the human resources or learning department and focus on 

supporting formal learning and improving group and individual performance. Knowledge 

management initiatives tend to be controlled by either the information technology department or the 

strategic or business planning executive and are concerned with sharing processes. Since shared 

processes impact performance this seems to be a somewhat specious differentiation. The purpose of 

training is transfer skill and knowledge to a performer through instruction. The purpose of knowledge 

management is to provide easily accessed resources which support performance (Rosenberg, 

2001). In many jobs, and for many tasks, expertise does not need to be internalized but can be 

supported. Consistent, fast, and innovative performance may best be achieved by teaching “people 

to be experts at finding information when they need it and then using it correctly” (p.76).  

Differences between knowledge management and learning objects 

While neither knowledge management nor learning objects is feasible without technology, the 

danger is that both may be designed, evaluated, and managed as information technology 

projects (Abramson, 1999). This brings us to a key differentiator between knowledge 

management and learning objects: knowledge management has a social aspect as well as a 

management of artifacts aspect. Knowledge management is intended to facilitate dialogue 
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between performers, and to promote action learning
1
, communities of practice, and problem 

solving (Rossett, 1999). This aspect of knowledge management would not impede the 

combination of the other aspects with those of learning objects.  

Another difference between the two initiatives is that knowledge management projects often have 

better access to intellectual capital than learning object projects while learning teams have more 

experience in structuring information to be of the greatest use to the performer: focusing on 

performance outcomes. Combining forces to access the most valuable data, information, and 

knowledge and design artifacts to be of maximum benefit across multiple contexts would lower 

costs, simplify access and reuse for the performer, and ensure consistency of message. In the final 

analysis, learning objects and knowledge assets are both pieces of corporate knowledge, 

information, or data that need to be managed to achieve a return on investment (Godbout, 1996), 

keeping in mind that not all information is valuable and worth the cost of capturing and managing.  

Finally, knowledge management and learning object initiatives often use similar but distinct 

applications and different but overlapping metadata tagging schema. In both cases the metadata 

tags describe key aspects of the artifacts that need to be tracked to facilitate storage, 

management, and access. Metadata tags typically provide information on the topic, type of 

content, level of detail, the owner, the developer, the date and version, etc. Learning objects also 

have metadata tags providing information on the level of interactivity, asset classification 

[concept, fact, principle, procedure, and process (Barron, 2000)], duration, the learning resource 

type, and copyright restrictions to name a few (CanCore, 2001). This difference in metadata 

tagging schema could be overcome by establishing a two-tiered metadata tagging protocol which 

a minimum set of metadata tags that must be applied to all artifacts and additional ones that can 

be applied when necessary.     

Conclusion 

By recognizing the synergies between knowledge management and learning objects 

organizations will be able to reduce costs by eliminating parallel implementations of similar 

technologies, standards, and procedures while benefiting from increased consistency, 

elimination of duplicate efforts in gathering the same data, information, and knowledge, and 

through shared development. However, to reap the benefits of the synergies outlined in this 

paper, organizations will need to recognize that the end goals are: to safeguard intellectual 

capital; and, to promote superior and innovative performance throughout the organization. 

Implementing a joint knowledge management and learning initiative on an enterprise-wide basis 

will be expensive and politically sensitive and should approached as a long-term investment 

involving all segments of the business Hackett (2001). 

To ensure success, responsibility for the policy, budget, and resources related to these goals will 

need to be placed under one locus of control at the executive level (to ensure sufficient 

influence). As well, an implementation team, comprised of key skills from both the strategic 

business and learning groups, will need to be established and this team will need to identify 

technical and procedural requirements that meet the needs of both initiatives and make 

recommendations for investment in a common technological infrastructure. Integrated processes, 

procedures, standards, and templates will need to be created and implemented along with an 

approach to reward and recognition that clearly demonstrates corporate commitment to 

knowledge mining and sharing.  

                                                   

1
 Action learning is not concerned with generating new knowledge but rather is a “learning approach to solving problems at 

work” (Coghlan & Brannick, 2001). The problem is identified and studied and then change is implemented based on what was 
learned from the examination. 
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 Knowledge 

Management 

Learning Objects 

Requires a repository in which content is metadata tagged.   

Create context-free artifacts in the form of assets or 

objects designed to support reuse and to be used in 

multiple ways (performance support, reference, and 

training). 

  

Use Web-based technology to manage, and disseminate 

content. (includes robust search capability) 

  

Require standards, templates, and procedures to ensure 

quality and prioritization of contributions and to ensure that 

artifacts are managed and maintained. 

  

Asynchronous (not constrained by location or time zone).   

Goal is to support innovation and improve performance 

(effectiveness and consistency). 

  

Support business goals with information presented in 

performance context. 

  

Focus on supporting decision-making by sharing best 

practices. 

  

Intent is for content to be available to performers across 

the organization. 

  

Require that employees perceive value in contributing to 

the repository and take value from its use.  

  

Should be integrated into normal work practices.   

Encourages and supports collaboration and communities 

of practice.  

  

Controlled by… Information 

Technology or 

Business / 

Strategic Planning  

Human Resources 

or Learning  

Artifacts are used primarily for… Sharing 

Processes 

Formal learning & 

performance 

support 

Table 2 Comparing knowledge management and learning objects 
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Abstract 

In this paper we describe the WAFFLE Bus, a Service-Oriented Learning Architecture (SOLA) 

based on the Wide Area Freely Federated Learning Environment (WAFFLE), the Guanxi security 

system and the Enterprise Service Bus (ESB). Also part of the SOLA is the Service-Oriented 

Virtual Learning Environment (SOVLE) which implements a ‘double-proxy model’ whereby local 

software components can also expose Web service interfaces through the use of proxies. The 

principal content delivery mechanism is a network of federated portals.  The WAFFLE Bus 

enables all services to have access through the ESB to a common set of data transformation and 

service composition tools. 

Introduction 

The JISC e-learning Framework is based on a service-oriented approach (“soa”) with the aims of 

achieving interoperability, reusability of services, more rapid development times, and the ability 

to combine services to create new composite services. A quote from a key document expresses 

the aim to “...facilitate the integration of commercial, home-grown, and open source components 

and applications within institutions and regional federations, by agreeing common service 

definitions, data models, and protocols” [URL: JISC]. As each toolkit round increases the range 

of available services—Web services, in particular—it is clear that many toolkit projects are 

having to solve similar problems that are customarily handled in the middleware zone of a 

Service-Oriented Architecture (SOA). Some examples of these are data transformation, workflow 

combinations of services, tracking and logging. This paper proposes an architecture that defines 

a middleware layer from which toolkits can use common resources to solve these problems. 

Furthermore, the middleware structure introduces loose coupling into the SOLA, which is not 

present in an architecture in which service consumers call service methods directly. 

The favoured design methodology for new implementations of a SOA is now the Enterprise 

Service Bus (ESB) [Chappell (2004), Gilpin and Vollmer (2005)]. Broadly speaking, the 

responsibilities of the ESB are to connect services together, to mediate the data that is 

transferred between services, and to configure and control the Web service network. 

In this paper we present a reference model for a SOLA based on the ESB, the Wide Area Freely 

Federated Learning Environment (WAFFLE), a service-adapted Guanxi security system, 

federated portals and a Service-Oriented Virtual Learning Environment (SOVLE). In particular, 

we introduce a double proxy model that allows applications in a SOVLE to communicate using 
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method calls inside an application server yet also expose their functionality to remote users as 

Web services or Web Service Remote Portlets (WSRPs).  

Much of the material in this paper has been shaped by a close study over the last two years of 

the SOA roadmaps being followed by key players in the sector—in particular: IBM; BEA 

Systems; Sonic Software; and Cape Clear.  

Components and Web services 

A working distinction between components and services 

For the purposes of this discussion we distinguish between software components and Web 

services in the following way. A Web service is defined by a Web Services Definition Language 

(WSDL) document, and service consumers and producers communicate using SOAP (Simple 

Object Access Protocol, but not an acronym from version 1.2 onwards) and an internet protocol 

such as HyperText Transport Protocol (HTTP) or Simple Mail Transport Protocol (SMTP). 

Software components are software applications that can be called locally with no need for a 

special messaging protocol.  The components being considered here would normally be found in 

a Web application server such as Apache Tomcat. 

Advantages and disadvantages of Web services 

The fundamental advantage of Web services from which all others derive is interoperability. 

Different applications can be written in different programming languages and run on different 

platforms, yet they can still interoperate by adopting the Web services transport and messaging 

protocols and using common abstract interfaces. This is illustrated in Figure 1. 

 

 

Figure 1 Web services interoperability: standard message format and abstract interfaces 

 

There are difficulties associated with Web services that are common to all distributed 

technologies, such as dealing with network latency and failure. Also, there is a performance 

issue arising from the fact that Web service consumers and providers must process the XML 

SOAP messages. This is sometimes referred to as marshalling and unmarshalling. If, therefore, 

some process is critically dependent on ultimate speed of response, then 

marshalling/unmarshalling overheads might prove to be too great. 
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Another disadvantage relates to services that are very fine-grained. As with any distributed 

process it is not efficient to create a heavy reliance on frequent message exchanges and 

database calls by having too fine-grained functionality. Code complexity can also increase with 

fine-grainedness. 

Since Web services are not universally useful, there is a need for a SOLA to incorporate both 

services and components, and in a later section we describe how this can be done efficiently.  

Service-oriented architecture 

BEA Systems provides a good definition of service-oriented architecture as follows [URL: The 

ABCs of SOA]: 

“Service-oriented architecture is an IT strategy that organizes the discrete functions contained in 

enterprise applications into interoperable, standards-based services that can be combined and 

reused quickly to meet business needs.” 

The adoption of a SOA in many different types of institution has been shown to result in more 

flexibility and agility in handling change in business processes, allowing more rapid adaptation to 

changing external business influences. 

SOA is characterised by the presence of loose coupling between services, a lack of 

dependencies between service consumer and provider. Removal of message and transport 

dependencies is introduced through the use of the Web service protocols. However, for 

maximum de-coupling, a client should have no knowledge of the location of a service: the 

invocation of the service is separated from its implementation. This confers extra flexibility and 

configurability on the system—changes in the underlying methods or location of a service can be 

accommodated in the messaging layer.  

Services will often have to make use of other services in a SOA. The case in which each service 

calls another directly is known as a point-to-point architecture. Due to this direct link between 

interacting services, this is an example of tight coupling. If one has a total of n services each with 

one service access point, then there are n(n – 1)/2 possible request-response channels to be 

established and maintained. Hence, tightly-coupled, point-to-point systems tend not to scale well. 

Changes made to one service producer can require accommodating changes at the code level in 

all the other services that interact with it. The result is code that is difficult to maintain and 

develop. The system is brittle. 

So alternatives have been sought. 

Message-Oriented Middleware and the  
Enterprise Service Bus 

In the previous section the idea of services making use of other services was introduced. The 

software that governs the communication between services—the “glue” that holds the distributed 

software together—is known as middleware. In Message-Oriented Middleware (MOM), 

messages (like SOAP, for example) take the place of direct method calls. To introduce loose 

coupling into the architecture, the destination of service requestor messages is not determined 

directly by, say, the inclusion of a network address. Instead, messages are passed to some 

middleware service that uses the message content to determine the appropriate message 

destination. This is known as context-based or intelligent routing. 

A design methodology that leverages the advantages of MOM is the Enterprise Service Bus 

(ESB). In software engineering, a bus is a conduit along which information passes. When a 

service consumer or provider sends a message it is injected into the bus, then traverses it 

undergoing any necessary security checks and data transformations on the way before being 

intelligently routed to its final destination. 
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The ESB approach confers many benefits. For example, if a server hosting a service becomes 

unavailable, either through failure or the need for maintenance, then the system can immediately 

be configured to re-route to an equivalent service. There is no re-program, re-compile cycle. Load 

balancing is another benefit: if a service has a lengthy queue waiting to be processed, requests 

can automatically be re-directed to alternative services. Services can delegate tracking and logging 

responsibilities to the bus. Notification services sit comfortably in the ESB layer, a further benefit. 

There are different ways of implementing the ESB methodology. However, a simple description 

of the core of one possible ESB implementation would be a cluster of message servers that can 

be configured with routing, message transformation and workflow data from some central 

location. Web services that communicate with these message servers (“join the bus”) might also 

have a lightweight ESB module on the service host machine to enable reliable messaging, for 

example. Another function of the local module is to act as an adapter so that messages using 

different transport technologies can enter the ESB messaging system. Some examples of non-

HTTP transports are SMTP, File Transport Protocol (FTP) and Java Message Service (JMS).  

For detailed comparisons of different kinds of SOA, see Chappell (2004). 

The double proxy model 

It was mentioned above that Web services are not necessarily the best solution for every resource. 

We therefore have to design a SOLA that offers a comfortable accommodation of both components 

and services. If we have an array of components in an application server that call each other’s local 

methods, then there is no point in using Web service exchanges for this—there are no 

interoperability problems to overcome and the only result will be unnecessary complexity and a 

drop in performance. However, we might wish to make the functionality of these components 

available as Web services to remote users outside the departmental or institutional domain in 

which the application server is situated. Fortunately there is a straightforward way of doing this that 

is based on the Web service proxy: this is a piece of software that is placed in front of an 

application so that its methods are now exposed as a Web service. With a suitably designed 

interface (possibly modelled on a WSDL in the first place), it is a straightforward matter to use 

existing tools to take a component and generate a WSDL file together with a Web service proxy. 

For complete generality, it is also possible, for an application that produces mark-up, to create a 

WSRP portlet that can feed remote portals. We call the provision of a Web services proxy and a 

WSRP proxy for a component in a SOVLE the double proxy model. 

Bodington-SOCKET: Moving towards a SOVLE 

The JISC ELF project, Service-Oriented Consumer Kit for ELF Tools, or SOCKET [URL: 

SOCKET], is a first step towards a SOVLE that will fit into the SOLA described in this article. 

SOCKET has produced software that takes a WSDL document and automatically generates 

service consumer software and makes the associated Web service available in a virtual learning 

environment (VLE) as a resource, configurable and subject to access controls like any other 

resource. The project uses the Bodington VLE, but can provide a feed to other VLEs or portals. 

An obvious follow-on to this project (PLUG, no acronym) would be to use the double proxy model 

to create Web service and WSRP producers from appropriate VLE components. 

Finally, with both SOCKET and PLUG functionality in the SOVLE, the next task would be to 

create an ADAPTER module by adding an implementation of the Java for Business Integration 

(JBI) specification. A JBI container functions as an adapter between different transport protocols 

and facilitates data transformation using external tools. A JBI container is remotely configurable 

through a Java Management Extensions (JMX) interface. A network of remotely-configurable JBI 

containers is a plausible and attractive route for the higher education sector that would lead to 

the implementation of an ESB. 
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The Guanxi security system 

Organizations such as the Worldwide Universities Network (WUN) [URL: Worldwide Universities 

Network] have emerged because universities hope to maximize the benefits that can accrue in 

both teaching and research through joint projects, the sharing of expertise and the pooling of 

resources [URL: Bioinformatics Online Modular Degree Programme]. At the heart of this co-

operation, or federation, is the internet, both for the exchange of information and for reciprocal 

access to selected online resources.  

This type of federation of trusted organizations is well-established in the business world and has 

led to the emergence of a major new administrative challenge known as Federated Identity 

Management (FIM). In essence, the problem is how best to use the trust between organizations 

to facilitate users from one organization gaining seamless, selective access to resources 

administered by another. In the absence of an FIM solution, users would be faced with a sign-on 

procedure each time a new security domain were entered and each domain would have the 

burden of account management for users from all the institutions involved. 

One response to the problems posed by FIM is the Guanxi security system [Mehan, Young and 

Booth (2005); URL: Guanxi, Project Web Site]. Guanxi is an implementation of the Shibboleth 

SAML profile [URL: Shibboleth Project] that allows Single Sign-On (SSO) access to resources 

situated in different security domains.  

A schematic depiction of the mode of operation of Guanxi (and Shibboleth) is illustrated in the 

diagram below (Figure 2). The site at which a user logs in is known as an Identity Provider (IdP). 

A site at which a service is made available is a Service Provider (SP).  

 

Figure 2 A schematic diagram of the Guanxi processes 
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The WAFFLE and the WAFFLE Bus 

Consider a set of collaborating institutions and assume that a federation can be defined by 

mutual access agreements between a minimum of two institutions (or parts of institutions) and 

that there is no limit to the number of federations to which any institution can belong.  One 

might term such an arrangement of institutions as being freely federated (there being no 

constraints or limitations on the number or constitution of the federations). A collection of 

educational services embedded into the local software installations of freely federated 

universities governed by a Guanxi security system has been termed a Wide Area Freely 

Federated Learning Environment, or WAFFLE [Mehan, Young and Booth (2005)]. Figure 3 

illustrates a WAFFLE where different line styles denote different types of federation (adapted 

from Mehan, Young and Booth, 2005). An attribute store contains information governing 

access to federated services which is used by Guanxi. 

 

Figure 3 An example of a Wide Area Freely Federated Learning Environment 

Although the WAFFLE originally referred to a distributed Web (HTTP) network, the design 

principle applies equally to a SOA.  

The WAFFLE Bus 

The WAFFLE is a tightly-coupled, point-to-point architecture and will be prone to the 

development problems mentioned above (see the central region of Figure 3). This disadvantage 

can be overcome by using the ESB as middleware to connect services. The combination of the 

WAFFLE and the ESB to produce the WAFFLE Bus delivers the advantages of loose coupling. 

This new messaging layer between service consumer and producer makes it possible to have a 

co-ordinated administrative system that spans the complete SOA network. This is not practical 

when messages go directly between endpoints.  A schematic representation of the WAFFLE Bus 

is given in Figure 4. The ESB is labelled as belonging to Institution 3, but any combination of 

institutions could employ a bus with all inter-institutional communication proceeding at the bus 

level. Requests for access to protected resources can be policed by “Guanxi guards” and details 

about service access and federation agreements can be served from a central identity server.  
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Figure 4 A SOLA based on a WAFFLE Bus 

A campus-based SOLA 

To focus on the implications of the WAFFLE Bus on an individual institution, Figure 5 shows a 

model architecture for a campus-based SOLA. Everything connecting to the ESB becomes a 

Web service.   

 

Figure 5 A model campus-based SOLA 

Some key features of the campus SOLA are described below. 

Multichannel access 

There is no need to define one unique type of user interface for the services in the WAFFLE Bus. 

It presents no great hurdle to provide access to a range of client devices and technologies. This 

is termed multichannel access. Examples of different channels are a portal application, a 

standalone PC client application, or an application running on a mobile device such as a 

personal digital assistant (PDA), mini-tablet or mobile phone. Data transformations on message 
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content can be carried out on the ESB to convert service output to the required format for any 

suitable client device. Instead of using a browser to log in to a portal server, for example, a 

teacher might simply use a consumer application running on a local PC to login directly to a 

bulletin board. This local application could contain bespoke functionality for editing or compiling 

reports from the bulletin board data.  

Service orchestration and BPEL 

The process of combining services to create a new, composite service is known as service 

orchestration. This forms an important new aspect of the design of online teaching activities that 

requires input from the subject specialist. A major new facet in the design process here is the 

fact that service orchestrations can be of extended duration, from minutes to months, if required, 

with a persistent record of the state of the orchestration being kept throughout. For example, 

consider a self-paced online learning program in which progress from one stage to the next is 

dependent on tutor intervention. When a student has finished studying the first tranche of course 

material, he or she submits a piece of assessment for marking. The online submission triggers a 

notification event to the academic. The academic marks the assessment and posts the mark and 

feedback. The student is then automatically notified that the feedback has been issued and the 

next tranche of course material is made available. The nature of this material can depend on 

whether or not the student has passed the assessment. 

Now, this type of orchestration of services is technically possible with any design of VLE, but 

Business Process Execution Language (BPEL) [Juric, Mathew and Sarang (2004)] and related 

service-oriented protocols make it easier to script and implement this sort of combination of 

services in a SOLA. So it is important that teachers and researchers become familiar with the 

possibilities here so that orchestrations (or workflows) suited to their subject areas can be 

created. For example, a Geographical Information Systems (GIS) scientist might want to 

download information from remote sensors at particular times of the day, process the information 

and present this to a student for analysis in the Faculty’s own federated portal (see below).  

This last example illustrates an important point about the WAFFLE Bus and any SOLA in 

general: since research often involves the use of Web services, it will be more straightforward to 

inject the results of current research activity directly into teaching programs, a key aim often 

expressed in higher education teaching and learning strategy documents. 

The service registry 

A service registry is regarded as a sine qua non of any enterprise SOA. The minimum 

functionality of a service registry is to keep a record of the services that are available to an 

institution and to provide a reference to their WSDL documents and other metadata. Service 

registries associated with enterprise systems normally extend this basic functionality to include 

such responsibilities as deployment and installation of services, service monitoring, and sending 

notifications to consumers of service additions and alterations. 

The service registry plays a central part in ensuring that an institution’s SOA policy is being 

adhered to in such respects as security, consistency of service naming and versioning, 

avoidance of duplication, compliance with basic Web service standards, recording of 

dependencies, and performance auditing. The number of services in a university federation could 

easily grow to many hundreds or even thousands. If a good service registry is not maintained, 

then the SOA will not flourish as it should, and will not provide the desired improvements in 

efficiency and agility.  
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Federated portals 

Federated portals are creating a lot of interest in the business sector and are made possible by 

the Web Services for Remote Portlets (WSRP) specification. WSRP conformant services allow 

the remote supply of content to portals. Most portals used in the education sector are Java-

based and employ portlets that comply with the JSR168 standard. If it is necessary to 

incorporate the same portlet in two or more different portal servers, then the JSR168 portlet must 

be physically copied and installed on every portal. Using WSRP, one portlet can feed identical 

content to any number of portals. Changes in the WSRP portlet are immediately observed in all 

remote portlets. The BEA Systems portal solution boasts that its WSRP portlets are effectively 

indistinguishable from the local JSR168 portlets in terms of functionality and security. In a 

university, different departments or faculties could control dedicated portal servers loaded with 

specialist content and would be able to access common WSRP portlets that deliver institution-

wide services such as calendars and logbooks. Controlled access to federated portals is a good 

example of the intra-institutional application of Guanxi. 

Implementation of a campus-based SOA 

In the commercial world, companies such as BEA Systems, IBM, Sonic Software, Cape Clear 

and IONA have helped literally thousands of businesses to successfully implement a SOA based 

on their ESB offerings. In doing so, optimum strategies and best practices have emerged. The 

important points emphasized by the SOA providers are very similar. The two pieces of advice 

generally given the most weight are: 

1 implement the SOA gradually, starting from one or two fundamental services; 

2 ensure that a proper governance system is put in place at the earliest possible stage. 

There are no obvious reasons why this advice should not be equally important to a campus 

implementation as to a business concern. 

Information is, of course, difficult to obtain concerning failed attempts at implementing a SOA, but 

there is widespread anecdotal evidence that failures are most likely to occur after large-scale big 

bang roll-outs of an SOA with insufficient preparation of the workforce, and when late attempts to 

graft proper governance structures and procedures on to an SOA have been unsuccessful. 

Conclusions 

As the use of Web services in higher education grows, careful design of the underlying service 

architecture will be required. If every service consumer calls its service provider directly, then this 

point-to-point model will ultimately lead to an unmanageable spaghetti architecture.  Also, there 

will be a tendency for duplication of effort to occur in implementing message data transformation 

and service orchestration if there is no centrally co-ordinated middleware. From lessons learned 

in the business sector, there is emerging agreement that an ESB approach to designing a SOA 

is the best way to avoid these problems. Implementation of the ESB methodology together with 

single sign-on technologies such as Guanxi will enable universities to gain the maximum benefit 

from Web services in a federated, multichannel educational environment. 
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Abstract 

The Personal Learning Environment (PLE) is fast emerging both in practical reality and through 

the e-learning discourse. As with many new and emerging technologies, there is a divergence of 

opinion as to what constitutes this new phenomenon, or indeed, if it is a new phenomenon at all. 

The aim of the PLE project at the University of Bolton has been to bring clarity to this discourse 

through the production of a reference model together with the creation of some prototypes. Here 

we present a commentary of our survey of currently emerging projects and technologies in this 

field and show how the attributes of the reference model may be of use in defining the 

relationships between current technologies, the direction of future developments and the 

implications for learners and educational institutions. 

Introduction 

The purpose of the Personal Learning Environment (PLE) project at CETIS has been to identify 

what is perceived by many to be a new phenomenon in learning technology which has acquired 

the label “Personal Learning Environment”. This is a title which embraces a variety of different 

interpretations, and this essential ambiguity is reflected in the discourse that has emerged 

around it. Some, for example, see the PLE as having a significant effect in empowering users of 

informal learning resources, away from institutions (Attwell, 2006). A related view is to see the 

PLE as an extension to e-portfolio, helping users to record achievement and set new personal 

goals (Heibert, 2006; Nicol, 2004). There is also a view that the PLE (and for that matter, other 

LMS technology) is a superfluous accessory to the technologies of the desktop operating system 

and the world wide Web (Blackall, 2005). That such variety of interpretation can emerge around 

the same terminology is indicative of a lack of clarity in defining exactly what a PLE is. The 

primary goal of the PLE project has been to address this by producing a reference model which 

maps patterns of emerging practice onto current and emerging technologies. 

The construction of the PLE reference model has involved a drawing together of different strands 

of practice and thought which revolve around the general theme of ‘personal learning’. Three 

primary strands have been identified:  
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1 the strand of current discourse and emerging ‘PLE themes’;  

2 the strand of current technological practice;  

3 the strand of philosophical grounding which has contributed to the establishment of common 

terms of reference.  

The principle objective has been to identify the nature of the phenomenon of the PLE, the 

mechanisms that have contributed to its emergence, and the direction of future learning 

technology developments in the light of these mechanisms. 

In this paper, we discuss the technologies we have surveyed as we constructed the reference 

model, the underlying themes behind those technologies, and the extent to which the model 

allows us to make sense of the diversity of technological initiatives that are emerging in this 

space.  

Thematisation of the ‘PLE Problem’ 

In an attempt to thematise the ‘problem’ of the PLE, we can identify particular foci within the 

discourse reflecting both criticism of current learning technology, together with hopes for future 

technology. These include: 

1 The desire for greater personal ownership of technology (and the criticism that current 

learning technology doesn’t afford this); 

2 The desire for more effective ways of managing technological services; 

3 The desire for the integration of technological activity across all aspects of life, not just 

institution-based learning; 

4 The removal of barriers to the use of tools and services; 

5 The desire to facilitate peer-based working. 

These thematic areas are highly interconnected. For example, the desire for greater personal 

ownership of technology is related to the removal of barriers to services and to the facilitation of 

peer-based working. Centrally-owned tools demand user compliance with the procedures of the 

tool provider (either institutional or commercial). This demand amounts to a barrier which 

contributes to the difficulty for the user in integrating those tools effectively, which ultimately 

results in tools and services not being used as effectively by the user as they might otherwise be. 

It further means that should a user change allegiance from a particular technology provider (e.g. 

an institution), they lose access to their data within that technology, and have to re-adapt their 

practices to a new provider. To address the issue of personal ownership is to find ways in which 

the user may access the services provided by an institutional or commercial provider, but is then 

at liberty to manipulate and integrate those services in ways which suit them best.  

The issue of the effective management of technological services has been further driven by the 

recent explosion of a variety of ‘specialised’ Web-based services which are attracting 

increasingly large communities of users. In this domain, we see the explosion of social 

networking (see Kruk, 2006), social bookmarking services like ‘Delicious’ and ‘Furl’ (see Table 1; 

Hammond, 2006) or personal development resources like ’43 things’, the educational usage of 

which has been explored by Vuorikari (Vuorikari, 2006). For the communities that use these 

services, integration with other Web-based activities, whether related to work, leisure or learning, 

has become a major factor. And into this environment, the institution-controlled VLE, institutional 

portfolio or library catalogue (for example) present further barriers for integration.  

One of these barriers is what might be termed a ‘cognitive burden’. An institution-controlled tool 

presents the user with a fixed interface of controls (instruments) which the user must learn to use 

effectively if they are to access the service provided. It is a feature of the current Web 

environment that the use of a large number of these interfaces creates an obstructive user 

experience, made worse by the lack of flexibility the user has for integrating the different services 
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they access. To operate within this environment, the user must manage a number of different 

dispositions and skills required for different interfaces.  

Thematisation of the PLE intervention 

The thematisation of the PLE intervention characterises the PLE as an emergent and necessary 

measure within a technological environment which shares some of the central characteristics of 

Web2.0 technology (O’Reilly, 2006). In particular, these themes implicate the evolution of 

Service Oriented Architecture (particularly in the form of Web Services) and the emergence of 

the read-write Web.  

The central insight of the PLE intervention is to see Service Oriented Architecture as a 

fundamental technological sea-change which permits the separation of what is normally 

considered to be a ‘tool’ into a ‘service’ component and an ‘instrument’ component. Rather than 

being forced to use a particular tool to access a particular service, a PLE user may access a 

particular service in many different ways, using a ‘Personal Learning Toolkit’ (PLT). The 

acquisition of PLT skills will then equip the user/learner with the facility to access a large variety 

of services, all the time taking ownership of instrumentation and thus overcoming the 

instrumental barrier that faces the user on the Web-page. 

This apparently simple intervention has some radical implications. Not least amongst which is the 

redundancy in the need for institutions to provide (and control) instrumentation in order to access 

their services. Current technology provision is geared towards the maintenance of 

instrumentation as well as services. Their inseparability often means that institutions maintain a 

number of systems which reproduce the same service (for example, the provision of email in a 

VLE, independent of institutional email). The maintenance of instrumentation also entails a 

significant investment in training of both learners and staff.  

A sub-theme within the PLE intervention is the transition from traditional LMS systems to a PLE 

service-driven paradigm—a step which is clearly a vital element in the emergence of the PLE. 

Within the currently emerging technological landscape, we can identify drivers which could play a 

part in establishing a service-driven paradigm within the institution. For example, the increasing 

following that service-driven technologies (particularly Web syndication) are acquiring amongst 

learners will produce growing community pressure which eventually requires such practices to be 

made more generally available in learning provision. In addition, the increasing interest in the 

service-driven paradigm from large software houses who seek the flexibility of the service 

approach, as well as the possibility of new subscription-based models for software licensing, will 

encourage the adoption of service-oriented thinking within institutions.  

The methodological approach behind the  
construction of the model 

Having thematised the problem domain of the PLE in an informal sense, we require more 

methodologically grounded evidence for establishing clear categories for use within the reference 

model. In particular, we need to identify the sorts of practices currently emerging and to specify 

services within the model to support these. In pursuance of this, we have used a methodology 

drawing on Alexander’s (1977) work to create a ‘pattern language’ to describe the underlying 

factors which contribute to current technological behaviour, and which will serve as a benchmark 

for the functionality of the Personal Learning Environment. 

Alexander’s conception of ‘patterns’ as a methodological approach can be seen within the 

context of two major streams of methodological practice in the social sciences: phenomenology 

and ethnography. The method involves the uncovering of ‘problems’ which lie behind particular 

technological practices. An examination of a variety of practices in this manner reveals a network 

of problems, and their resolution through particular designs and practices. This network can then 
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be used to generate new practices and designs which satisfy the conditions of the underlying 

problems identified. It is amongst these new generated designs that the PLE intervention situates 

itself. The ethnographic component of the methodology can be found in the documentation of 

user experience of technological situations, which is required to begin the process of identifying 

problems. Extensive use has made use of technology (particularly the wiki) in facilitating a sort of 

‘group ethnography’ whereby individuals can contribute their experiences in particular 

technological practices, and the underlying problems to which those practices are a solution can 

be emerged. 

Within the PLE reference model project, there is a need to identify the nature of current user 

practice, and to situate the PLE as an intervention which satisfies the basic elements exposed by 

the pattern language. It is worth remembering, however, that such a documentation of user 

experience is ‘tensed’, in that it relates to a particular time and place (indeed, criticism of 

Alexander’s method might suggest that those ‘problems’ identified are dependent on a range of 

social and economic factors whose uncovering is excluded by the methodology). Yet, as a 

snapshot of user experience, the pattern analysis technique can be regarded as useful within the 

context of the reference model project. 

One of the key decisions in the adoption of a survey of current user practice is the choice of 

technologies to examine. Since the theme of the PLE situates itself around Web2.0 technology, it 

seems sensible to look at the user behaviour around this technology. For this reason, a sample 

of technologies has been taken from: 

 Email and Personal Information Management (e.g. Microsoft Outlook, Chandler) 

 Chat and Instant Messaging  

 Calendaring and Scheduling software 

 News Aggregation  

 Weblogging and Personal Publishing 

 Social Software (e.g. Flickr, 43Things, del.icio.us) 

 Authoring and other tools for collaborative working (Writely) 

 Integration Tools (NetVibes, EyeOS) 

As a result of this analysis, we can take a snapshot of current practice with technologies in a way 

which allows us to identify key activities, and furthermore (and more importantly for the 

construction of the reference model) the services which support these activities. 77 patterns have 

been uncovered as ‘relevant’ to the model, and these patterns are grouped into 9 categories: 

1 Context Patterns 

Context involves the general setting-up (and destruction) of relationships—either 

between a tutor and a student, or a student and other students in a learning 

relationship. This may take the form of technologies to establish online presence, 

for example. 

2 Conversation Patterns 

Mechanisms for maintaining conversations in learning, including support for 

moderation and collaboration. 

3 Network Patterns 

A network pattern involves the mechanics of communication between an end-user 

tool and a service. Within this category of activities we consider the general 

manifestations of uploading and downloading of data, an activity we distinguish as 

conduit services and feed services. A number of emerging protocols (like ATOM) 

address this issue. 
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4 Resource Patterns 

Resource patterns concern the actual content of the data that is transferred and 

its categorisation into particular forms, and the services which relate to its 

acquisition, like search. Into this area, we might find concepts like ‘smart folders’ 

which can be programmed by users to display content dependent on serch 

criteria. 

5 Social Patterns 

These patterns relate to the management of personal profiles together with the 

management of other social contacts and contexts. 

6 Team Patterns 

We make a distinction between the management of individuals (in the above 

category) and the management of groups which may be formed from the sharing 

of practices. Here services allow for (for example) invitation to groups, and 

distributed communication. 

7 Temporal Patterns 

This group of patterns relate to the management of personal time through 

calendaring services, alarms, etc. 

8 Workflow Patterns 

The organisation of the sequenced activities, which may include technologies to 

support the management of commitments made by both student and teacher (eg. 

conversation for action), but which may also include specialised pedagogical 

sequences as we might find expressed in a Learning Design. 

9 Activity Patterns 

The nature of the activities which people undertake when learning. Some of these 

activities have been identified by the recent LADIE project (Conole et al, 2005). 

Others might include services 

to facilitate the shared 

exploration of resources 

(‘reading together’), or 

common views on documents 

(‘shared display’). 

The reference model 
in detail 

The patterns identified are 

supported by services (for example, 

Workflow and Activity Management 

services), and these service 

specifications are incorporated 

within the model. In line with the 

‘themes of transformation’ and the 

PLE interpretation of Service 

Oriented Architecture, the model 

makes a distinction between the 

‘Service Providers’ and a ‘Personal 

Learning Toolkit’ (PLT). Diagram 1 

shows how these core elements 

map onto each other. In this 
Diagram 1 
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diagram a number of instances of the Toolkit are shown—and these instances may be equated 

to different learners. Each learner configures their toolkit in different ways to suit their purposes. 

This configuration involves pointing the toolkit at the services which they wish to consume. A co-

ordinating service provides some facilities for the aggregation and co-ordination of data, as well 

as possibly the management of communication between services.  

Within the body of services reside the core services of the reference model. In addition to 

workflow services, use is made here of services that are already in existence. For example, in 

supporting social patterns, ‘Friend of a Friend’ (FOAF, Table 1, 9) is ideal (and within both the 

PLEX and ELGG environments, FOAF connectivity is in-built). For both calendaring and 

workflow, a variety of technologies exist, and in the case of workflow, well-developed commercial 

products could be easily integrated. In addition to pre-existing technologies, we can also see 

where pre-existing protocols and standards may be integrated into the PLE: for example, the 

ATOM protocol is ideal for the implementation of conduits, and this compatibility opens up new 

possibilities for the incorporation of other ATOM-compliant tools and services. 

The establishment of the validity of the  
PLE reference model 

The empirical validity of the model rests on the extent to which the phenomena it predicts resonate 

with the picture of emerging technological usage and learning. Clearly, this is something which 

cannot be established with any certainty at such an early stage in the project. However, at the point 

when such judgements can be made (possibly through using the model to generate and test 

hypotheses), the ‘reasonableness’ of the predictions of the model with observed technological 

behaviour will be judged. At this early stage, we argue that an appeal to ‘reasonableness’ may be 

made through an exploration of the hypothetical implications of the model through the construction 

of use-case scenarios, and in using the model to situate current technology. The extent to which 

these studies reflect a reasonable, attainable picture of user behaviour and technological 

transformation is a useful initial indicator of the robustness of the model. 

When examining current technologies, the PLE ‘lens’ affords us two key actions. On the one 

hand, it allows us to critique current technologies, situating them in terms of what might be 

characterised as their ‘PLE compliance’. Secondly, it generates a ‘migration path’ to move a 

current technology from a position of partial PLE-ness to full compliance. These strategies, 

affecting both existing ‘PLE-like’ technological initiatives and current LMS technology can also be 

assessed for their ‘reasonableness’ as attainable scenarios.  

The use of the model to situate current and  
emerging technologies 

The PLE reference model proposes a learning environment of interoperable services which may 

be accessed and organized through a variety of toolkits, where both tools and services may be 

selected by the learner without prejudice. To facilitate this, there are technical conditions to be 

met in terms of standards for interoperability and the eventual total separation of services from 

instruments.  

In our review of current and emerging technologies, clearly some technologies are more PLE-

compliant than others. In addition, some technologies serve as ‘supporting services’ within a PLE 

(like delicious, 43things), whilst others attempt to provide a PLE-like ‘organizational environment’ 

(eg. Chandler).  

LMOS and ELGG are two technological initiatives which are closely associated with the 

aspirations of the model. In the design and implementation of both these projects, the issue of 

‘personal control’ is central. As the LMOS ‘mission statement’ puts it:  
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“the current generation of LMS’s tend to be course-centric rather than student-

centric. Student-created content, such as assignments, is submitted to course 

silos and is only exported to student-controlled portfolios as an afterthought—

often with some difficulty” (LMOS, 2006) 

To deal with this, LMOS advocates a network of interoperable services which can be accessed 

flexibly by the learner—clearly a sentiment close to the PLE model. A similar position is 

articulated by the Boddington III PLE project (Table 1, 14). ELGG presents itself as an online 

organization tool for reflective practice and social networking. However, it achieves this through 

providing mechanisms of interoperation with existing services (for example social networking 

through FOAF). Again, this is in line with the basic architecture of the model.  

Some technologies remain more aloof to the principals of the reference model, although 

subscribing to a service-driven paradigm. Into this category we may see such developments as 

Google ig, Yahoo 360! and their Widget Engine (previously Konfabulator), OpenLazlo and 

Chandler. These technologies offer facilities for social networking, and organization and 

integration of e-mail and RSS, but the emphasis is on an integrated environment with some open 

and some ‘closed’ services which are tied up with the user interface. In some cases (OpenLazlo, 

Konfabulator) the possibilities for inter-service integration are limited to the simple facility to 

display them together. Here the model provides an indication of a PLE migration strategy. This 

strategy would involve the opening-up of closed standards, the incorporation of the facility to use 

a variety of protocols, and the exposure of the user’s organization data for other (competing) 

toolkits to use. 

For those technologies which are most removed from the reference model (for example, 

EyeOS—and to a large extent the conventional institutional LMS) the model also provides a 

migration strategy. The critique of these technologies is that the boundary between service and 

instrument is insufficiently marked, meaning that the performance of particular activities entails 

the use of particular tools. The solution is to expose organizational data to other organising tools, 

to facilitate the integration of services within the tool with those from other tools, etc. Perhaps 

most importantly from the point of view of institutional migration to a PLE is the opening-up of 

content services from existing institutional VLEs. 

One further ‘situating’ use of the model presents itself in the consideration of the desktop 

operating system. Here we can consider Blackall’s judgement about the lack of necessity of the 

PLE and consider the nature of the operating system itself in PLE terms. A desktop operating 

system typically provides access to tools which do not comply with PLE concepts: in particular, 

they generally do not provide a separation between ‘instrument’ and ‘service’. Exceptions to this 

are, however, emerging. The increasing integration of Web syndication into the functionality of 

the operating system represents a gradual evolution of the operating system into something 

which is more PLE-like. It may therefore be possible for Blackall to maintain his position whilst at 

the same time the very concept of the operating system undergoes a ‘PLE transformation’. 

The use of the model for constructing pedagogical 
scenarios 

The situating of current technologies and the construction of ‘migration strategies’ are two 

aspects of the reference model where hypothetical work can reveal an indication of the model’s 

robustness. A further aspect of this ‘hypothetical testing’ involves the creation of learner use-

case scenarios. Here we can show how the construction of a use-case scenario can relate to the 

actual embodiment of the model created in the PLEX PLE toolkit (Table 1, 3) as part of the 

CETIS reference model project. This toolkit embodies many of the principles of the model, 

allowing for the co-ordination and integration of a wide range of services.  
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Bearing the theoretical capabilities as represented by the model of a PLE in mind, we can 

consider the following hypothetical learner: 

Liam is a ‘traditional’ institution-based leaner, equipped with his own laptop 

computer, who makes the most of Web2.0 services (for e-mail, instant messaging, 

Web-storage, bookmarking, portfolio, etc) co-ordinated via his PLE. This allows him 

to integrate all aspects of daily communication including calendaring, RSS 

aggregation as well as interacting with external services for bookmarking (e.g. 

‘delicious’). As a student at University his course information, including resources, 

assignments, tutor feedback, etc is made available to him via services provided by 

the institution which interoperate with his PLE. In addition, he has access to further 

services which support reflective activity and provide a repository for interesting 

items. Many of these services are provided outside the institution. All of these 

elements can be integrated and organised in whichever Liam finds useful. Finally, 

his environment allows him to set up collaborative social groups, and to co-ordinate 

activity within these groups with other groups to which he is a member. 

Within Liam’s daily practice, we find him: 

 Checking his email and RSS feeds 

 Tagging interesting items and filing them in bookmarking services 

 Adding interesting resources to a personal repository 

 Responding to tutor feedback on assignments through (maybe) a reflective log, and/or 

setting new personal targets 

 Checking his calendar to help his time-management 

 Communicating with friends via Instant Messaging services 

 Organising collaborative groups for coursework, or participating in pre-existing 

coursework activities (using wiki services) 

To perform all of these activities, Liam has had to master the effective utilisation of 

his Personal Learning Environment. This was initially a bit tricky, but having got 

the hang of it, he finds that with a relatively small set of skills (for hooking up with 

new services, for organising data as he wishes, for creating a few effective ‘smart 

searches’) his learning environment allows him to negotiate and co-ordinate a 

large range of different activity. He is mindful of the fact that the performance of 

such a range of tasks without his PLE would present considerable obstacles for 

him—not least in simply remembering how to use all the different tools he would 

have to negotiate. In fact, Liam might go so far to say that his PLE is very much 

his ‘tool for dealing with life’. 

Liam’s hypothetical example provides a useful starting point to examine the experience of using 

the PLEX Personal Learning Environment. As an embodiment of the principals of the reference 

model we find that much of the practice listed in Liam’s case-study is possible within PLEX. 

Liam’s experiences (albeit hypothetical) can be judged against the real experience of using this 

software. Whilst a deep examination of this user experience is still some way off, we can at this 

stage comment on the fact that the rich integration of many different areas of practice, together 

with the circumventing of the numerous ‘instrumental barriers’ are all things which are afforded 

by the PLEX. Further evaluation of these experiences and their relationship to learning activity 

will strengthen our grasp on the nature of the relationship between actualized ‘personal learning’ 

and the reference model.  

Conclusion 

In producing the PLE reference model, we have sought to identify the essential direction of current 

technological developments. Our contention is that the Personal Learning Environment is gradually 

taking shape around us. Helping it to take shape are the numerous projects that are contributing to 
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the emerging field of service-oriented technology. The contribution of each project is on many 

levels. At one level, the introduction of a service-oriented, user-centred paradigm is an important 

development: the dissemination of these practices will smooth the way for the next generation of 

technologies. In addition, many of these projects, whilst perhaps not being complete PLE 

implementations, are nevertheless not far from it. In these cases, often it might merely be a case of 

exposing their own services for consumption by a new breed of Personal Learning Tools, or 

decoupling themselves from an institutional base, or rationalising their use of services. 

The reference model acts as a framework within which these different tools and services may be 

located. It has helped to clarify the terminology we use in describing these technologies, which in 

turn should create an environment for constructive discourse. The challenges identified by the 

Personal Learning Environment project are clear: the effective management of technology, the 

overcoming of the barriers of instrumentation through personal control, and the effective 

exploitation of a service driven environment. These same challenges are identified in other 

projects, and even if not explicitly stated, many of the themes can be detected as drivers for 

other service-oriented technological developments. The identification of this common direction is 

important, for it means that whatever the imperfections of individual technological developments, 

an effective path for their future development can be mapped out. Knowledge of the wider 

context as it is represented in the PLE model is also useful because it may give current users a 

degree of confidence and freedom to experiment with the different tools and services that 

currently exist. Ultimately, the full manifestation of the Personal Learning Environment will 

present possibilities for teaching and learning which will be free of the restrictions of 

instrumentation, allowing learners to be creators of tools, and discoverers of new possibilities in 

the combination of learning services from a vast range of sources. 

  Projects Cited  URL 

1 Chandler wiki.osafoundation.org/bin/view/Projects/ChandlerHome 

2 ELGG elff.net 

3 PLEX www.cetis.ac.uk/members/ple/resources/ple_summary 

4 Yahoo 360! 360.yahoo.com 

5 Google IG www.google.com/ig 

6 EyeOS www.eyeos.org 

7 Konfabulator (Yahoo Widgets) www.konfabulator.com 

8 LMOS confluence.sln.suny.edu/display/LMOS/Home 

9 FOAF www.foaf-project.org/ 

10 Del.icio.us del.icio.us/ 

11 43 Things www.43things.com/ 

12 OpenLaszlo www.openlaszlo.org/ 

13 Furl www.furl.net/ 

14 Boddington III PLE www.jisc.ac.uk/deletbod3ple.html 

15 NetVibes www.netvibes.com 

16 Writely www.writely.com 

Table 1 Cited software 
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Abstract 

Our interest is the “next generation of providers”. Like all organisations, the social and 

technological aspects of HE institutions are intertwined. The talents and knowledge of a variety 

of stakeholders are needed to provide effective educational experiences to students and fulfilling 

work environments for employees. Not only academics, but planners, software developers and 

others have roles in creating 21st century HE’s working environments. We present findings from 

a research project which investigates how online programs and associated technologies are 

constituted by formal and informal negotiations between different stakeholder groups. Our focus 

here is on how efforts to establish the validity of our qualitative data shed light on how the social 

and technical systems within our case studies are interdependent.  
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Introduction 

This paper presents findings from an ongoing research project which investigates how the next 

generation of online programs and associated technologies will be shaped by negotiations 

between different stakeholder groups (including academics, planners and software developers). 

We describe how our efforts to establish the validity of our data resulted in insights into how the 

social and technological systems within our case studies are interdependent. Preliminary findings 

are here illustrated with data from two case studies of US online programs.  

Background  

The idea that an organization’s social and technological systems are related is not a new one.  

The social shaping of technology thesis (Williams and Edge 1996) makes it difficult to 

distinguish, methodologically, between technologies and organizations. From this perspective, 

systems design is a fundamentally social activity occurring within sociotechnical systems that 

themselves result from organizational interactions (Kling 1987: 121). These systems enable 

certain ways of working while simultaneously channelling or constraining others. This is why 

Fischer and Ostwald (2005: abstract) say that “[t]he possibilities and practice of design are 

functions of the media with which we design”. Existing technologies, information networks and 

organizational procedures influence other systems which develop within them. Technologies do 
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not emerge from nowhere and always look the same, like Dr. Who’s TARDIS; they develop 

organically as part of existing—and unique—sociotechnical configurations.  

In the 1940s, the Tavistock Institute pioneered research into how the process of technological 

innovation had to account for the disruption it would cause to end users’ existing social systems 

(Appelbaum 1997). Subsequent initiatives in participatory design attempted to account for this by 

involving users in the design of systems which would change their working conditions (Schuler 

and Namioka 1993). Yet in e-learning, a family of innovations which profoundly change the 

everyday working lives of members of HE institutions, there remains a considerable body of work 

which either ignores these insights or, at best, displays a naïveté about, or effaces, 

organizational politics. For instance, faculty resistance to e-learning is sometimes treated as a 

technical problem in organizational management. Reluctant faculty may be blamed for slow 

adoption; “best practice” sought; “better” training designed; targets set. (Bennett and Bennett 

2003 is a representative example of this genre.)  

But the social shaping of technology is not politically neutral. Technologies often work to 

perpetuate existing power structures within organizations, though at the same time have the 

potential to break down or at least reconfigure these relationships. However, one should not 

subsequently infer that innovation is merely a matter of the confrontation of forces, with the most 

powerful vested interests inevitably prevailing. Rather, the encounter between backers and 

resisters of change can be negotiated. Negotiation is sometimes formalised—planning meetings, 

committees and so on—but is as often informal, or even hidden, happening through casual 

conversation and “situated actions” (Suchman 1987) whereby users constantly adapt their 

working practices to changing circumstances (e.g., managers’ demands, funding streams). HE 

organizations are like others in that managers often conceive of the need for change differently 

from subordinates (Martin 1999). Different groups also tend to have differing approaches to 

decision-making, information handling, and so on. These differing and sometimes conflictual 

perspectives are inherent to any organization.  

Because of its technological complexity, e-learning exacerbates the division of labour within HE 

(Whitworth 2005). A range of different stakeholders come to influence the ongoing development 

of learning environments. Instructors may now interact with software developers and technical 

assistants in constructing course management systems (CMSs). Though projects which involve 

multiple stakeholders must “overcome many barriers to communication and shared 

understanding” (Fischer and Ostwald 2005), a multiplicity of perspectives is not inherently 

problematic for an organization. Indeed, it is crucial to the organization’s ability to learn and 

thereby adapt to a rapidly changing environment (Senge 1999). However, different organizations, 

or different subsections of a single organization, will work towards their goals in different ways, 

depending on factors such as managers’ leadership styles, the existing configuration of 

technological and communications systems, external environmental pressures and so on. 

Organizational contexts vary so much that it is difficult to conceive of a single “best practice” 

model of change which is applicable in all contexts. We sought, therefore, to enquire how a 

variety of online programs shaped their everyday working environment (including their CMSs) 

through interactions and negotiation between stakeholders.  

Research design 

This research was influenced by Cervero and Wilson’s work (1994) on the negotiation of power 

and interests in educational planning, via Benson’s application of it to online programs (2002). 

We felt, though, that more attention was needed on the role of e-learning technology itself in this 

process. In Cervero and Wilson’s terms, these technologies act as framing factors for the 

negotiations. We developed a quadripartite taxonomy of CMSs based on different models of 

interaction between developers and users: 
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 “Lone Rangers” (Bates 2000): academics who, often without direct managerial intervention, 

develop their own technological solutions to perceived needs. 

 Home grown: bespoke CMSs developed by software experts contracted on a permanent or 

temporary basis.  

 Open source: CMSs like Moodle with a development community that is, in principle, unbounded. 

 Commercial: CMSs such as WebCT which have “closed code” and charge fees for their use.  

The project does not seek to establish whether one approach is “better” than others. Rather, one 

of our research questions is whether and how these different design methodologies are 

compatible with existing organizational structures. We hypothesise that conflict around, or 

rejection of, e-learning, is more likely to arise if an adopted or imposed CMS is inconsistent with 

established networks of information exchange.  

We used a qualitative case study approach, a method considered appropriate for researching 

organizational processes (Cassell and Symon 1994: 1). Data collection took place in 2005 for four 

online teaching programs with more to be studied in summer 2006. From this point on we will 

concentrate on two cases; a US home grown, known as “ERD”, and a US open source, “E-TECH”. 

(All personal, institutional and program names have been changed to protect participants’ identity.) 

Though various methods of data collection were used, including interviews, observations, and surveys 

intended to score participants’ teaching philosophies, we will focus here only on the interviews. These 

took place with members of different stakeholder groups on the programs—academics, planners, 

developers and other interested parties such as teaching assistants or evaluators.  

Any research project needs to attend to questions of validity. However, for qualitative methods 

like this, establishing validity can be contentious. Interviews gather data on the research topic 

from the perspective of interviewees (King 1994: 14) who “tell stories, narratives, about their 

lives” (Kvale 1996: 43). These can be analysed in order to identify salient themes, recurring 

modes of expression, patterns of belief and perspectives on the interviewees’ shared situation 

(Anfara et al 2002). However, because of the multiplicity of perspectives, it is likely that 

contradiction will arise within the dataset. Kvale (1996: 7) argues that though this has sometimes 

been cited as a reason why the interview method is unreliable, the reverse is true: “it is in fact a 

strength of the interview conversation to capture the multitude of subjects’ views of a theme and 

to picture a manifold and controversial human world.”  

For projects which make heavy use of research interviews, validity therefore becomes less a 

function of adherence to “scientific method” and more a matter of trustworthiness (Anfara et al 

2002; Crabtree et al 2000: 671–2). Are interview data—and researchers’ interpretation of those 

data—credible representations of reality? Anfara et al suggest that public disclosure of interview 

protocols will help secure credibility, but this is of no use in checking the accuracy of the data. 

What may be of more use is the cross-comparison—or triangulation—of several different 

analyses, to see if different perspectives on the data are compatible.  

What follows, therefore, are various different visualisations drawn from our interview data. Our aim 

is not to reduce our qualitative data to a set of abstract, quantitative codes, the sort of reduction of 

which Mishler (1986) disapproves. Rather, we wished to make use of techniques such as content 

analysis which can often be effective in the early stages of interview analysis. They help 

researchers gain a foothold on what are often very rich, large datasets (King 1994: 26).  

What we believe to be significant is that these maps ended up as not just tools for checking 

validity, but as initial models of the communication and information flows within the case studies. 

As we will show, this is potentially of use in establishing whether a particular CMS is compatible 

with the existing organizational structures within our case study programs. 
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Visualising interactions 

Modelling an organizational structure can be done with reference only to the formal description of 

that structure: an organizational chart, for example, or a procedural description of responsibility. But 

what we wanted was, in the first instance, to establish the credibility of our data, rather than to 

analyse it. As a first step, we made use of network analysis (Freeman 1979). This requires the 

identification of both nodes of the network and connections between nodes (which can be one-way 

or bidirectional). Our nodes are individual stakeholders, whom we assigned to one of four 

categories: instructor; planner; developer; and teaching/development assistant (TA/DA). (Allocating 

these roles was sometimes problematic: some planners were senior academics who still taught, for 

example. Ultimately, we allocated according to the protocol used in the interview.) Connections 

between nodes were then drawn for each workplace interaction identified by the interviewee.  

To illustrate this process, consider this quote, in which Bryan (a planner) discusses how requests 

for CMS feature changes are made and prioritised:  

BRYAN: I always go to the faculty meetings, and I’ve made it very clear that this is what we’re 

doing, so if anybody has any suggestions— just like I said to my staff—tell me. Anything that 

comes to your mind. Maybe it can’t be done, but don’t hold back. I haven’t gotten a whole lot 

from the faculty, because I think they know that we’re doing stuff, and they’re very busy. I don’t 

know. Some things, though. Alice has suggested some things. Usually, it would be an email to 

me, and if it wasn’t something that was already on the list…  [Prioritisation’s] up to me, I guess. 

There are two types of interaction identified here. First, this can be coded as a “named” 

interaction between Bryan and Alice. However, it is also coded as an “unnamed” interaction 

between Bryan and the instructors’ stakeholder group. This is not because Alice is an instructor 

(though she is), but because as well as the specific interaction, Bryan refers to a more general 

interaction with this group (attending faculty meetings).  

From such inspection of the data we drew matrices for both ERD and E-TECH. Only ERD’s is 

shown in full though E-TECH’s will be summarised below. We first coded all named interactions: 

 

 Role A B C D E F G H K M P R S V Mi Fr Ed 

Alice  x 2 . . . . . . . . . . . . . . . 

Bryan  4 x 2 9 . 1 1 . 2 . 4 . . . 2 . . 

Charles  1 3 x 1 . . . . . . . . . . . . . 

David  . 10 1 x . . 2 . 1 . . . . . 1 . . 

Eva  . 3 . . x . . . 1 . . . . . . . . 

Fay  . 4 . . . x . . 1 . . . . . . . . 

Graham  . 2 . 1 . . x . . . . . . . 2 . . 

Hans  2 12 1 2 . 2 . x 2 . 1 . . . . 1 2 

Kathryn  . 12 . . . . . . x . . . . . . . . 

Max  . 6 . 1 . . . . . x . . . . . 7 1 

Philip  . 1 1 10 . . . . . . x . . . 3 . . 

Roxanne  . 4 . 3 . . . . . . . x . 3 . . . 
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 Role A B C D E F G H K M P R S V Mi Fr Ed 

Steve  . . . 1 . . . . . . . . x . . . . 

Vernon  . 1 . 2 1 1 1 . . . . . . x . . . 

Total  7 60 5 30 1 4 4 0 7 0 5 0 0 3 8 8 3 

Notes: 1) Roles are coloured thus: white = developer; light = TA/DA; medium = instructor; dark = planner. This 

applies to all tables and figures in this paper. 2) Column headings are initial letters of interviewee’s names. The 
three rightmost columns are stakeholders identified in the interviews of others but not themselves interviewed.  

For example, Roxanne referred to 4 interactions with Bryan and three each with David and 

Vernon. However, she was not referred to by name in anyone else’s interview.  

Merely considering the quantity of interactions suggests ERD stakeholders perceive Bryan and, 

to a lesser extent, his fellow planner David as central to their network. The test is crude, but other 

forms of analysis can be used to triangulate this early conclusion: 

 analysing whether perceptions about roles are reciprocated 

 expanding the matrix to include interactions between groups, not just individuals 

 drawing on the interview data in qualitative ways 

 drawing on datasets collected by other methods, such as observation. (Space precludes 

further discussion of this point but we expand on the others below.) 

We addressed the first point by drawing on methods used in cognitive social structure analysis 

(see Koehly and Pattison 2005). A network diagram is drawn, but connections between the 

nodes are only retained if there is reciprocal recognition of the connection: in other words a “tie 

[only] exists between i and j … if both respondent i and respondent j perceive a tie from i to j.” 

(Koehly and Pattison 2005: 178).  

For ERD this results in the following map: 

 

Figure 1 Reciprocal naming in ERD  
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This visualisation further affirms David’s and (especially) Bryan’s centrality. It also hints at the 

relative isolation of instructors and assistants, and the insulation of ERD’s developers from these 

two stakeholder groups. Planners in this program seem to act as gatekeepers, mediating most, if 

not all, of the interactions between teaching staff and software developers.   

We should be wary of concluding too much from this diagram alone, as the strength, quantity 

and context of interactions are not represented and it is drawn from the relatively crude 

quantitative matrix shown earlier. However, we must again stress that this is merely one possible 

visualisation. Other analyses can still be drawn from the dataset to help establish whether what 

we see here is a credible representation of the interactions in this online program.  

As a further step, we can mine the interview transcripts for supporting evidence. The same data 

are now being inspected in qualitative, context-specific ways. Bryan’s quote above has already 

suggested he is the main conduit for CMS development requests. Further confirmation is 

provided by this quote from the developer, Kathryn: 

KATHRYN: I think that if I didn’t have a funnel… of Bryan having everything come through him, it 

would be very difficult to keep up. If I had to spend more time responding to individuals and less 

time on tasks. And at the same time, what’s even more confusing than just the response time is 

how do I prioritize this? Is this something Bryan wants me to do, or is this something that is just 

kind of an off-hand request from somebody else? 

INTERVIEWER: Does Bryan stop you having to get involved with that kind of politics…? 

KATHRYN: Yeah, he definitely does do that and makes those decisions, which is good… not 

that I avoid talking to people or anything, but I think in a situation like that…it lets me be the 

programmer. 

However, there are unsatisfactory elements about this analysis which we must address. The 

naming of individuals in interviews is not alone a reliable source of information. Some 

interviewees may have deliberately avoided naming colleagues, through respect for their 

anonymity. Also, as has been shown, not all interactions can be said to be between two 

individuals. There are one-to-many and many-to-many interactions to account for, as well as 

those with people or groups outside our set of interviewees. These have been accounted for in 

the summary table below. N refers to named interactions already considered; U the unnamed, 

general ones. 

These data somewhat lessen planners’ centrality. Although planners accounted for over 70% of 

named interactions, interviewees tended to refer to them by name more than other stakeholders. 

(Note also that many of the “unnamed” interactions with planners were references by planners 

themselves to more senior university managers.) Nevertheless the differences are still marked; 

the relative isolation of developers is reaffirmed, as is the surprising lack of interaction between 

instructors, though instructor-TA/DA links are fairly strong.  

Developer Instructor Planner TA/DA  

N  U Tot N U Tot N U Tot N U Tot 

Total  11 21 32 15 54 69 106 22 128 16 44 60 

mentioned by developers 4 6 26 9 

mentioned by instructors 4 7 24 26 

mentioned by planners 18 32 51 13 

mentioned by TA/DAs 6 

  

24 

  

27 

  

12 
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Totals across each row are less relevant than the proportions between stakeholder groups. 

These are best visualised graphically, a visualisation which best shows the perception of 

stakeholder groups’ overall influence over the everyday working environment of this online 

program:  

Figure 2 Named and unnamed ERD interactions, by stakeholder group 

In summary, these various visualisations help build a picture of ERD as a team with a relatively 

strong core of planners, who mediate much of the interaction with the developers. Instructors 

have strong links with TA/DAs, but not with other instructors nor developers.  

Though we acknowledge some failings here, we hope that these visualisations justify our claim 

that our data are internally consistent and trustworthy. They can be said to paint a consistent 

picture of the real “shape” of everyday work interactions in ERD. As a further step in validation, 

we intend to undertake member checking—that is, the presentation of our conclusions back to 

the interviewees for “confirmation and further illumination” (Stake 1995: 115–116)—but at the 

time of writing this paper, this had not yet taken place. 

Modelling organisational structures 

Though our intention was to establish the validity, consistency and credibility of our data, we 

have along the way produced a model of those everyday work interactions which actively shape 

this e-learning environment (its technological and organizational aspects interconnected and 

indivisible). The usefulness of this becomes clearer when we compare ERD with E-TECH (we 

show the figures only, to save space).  

When the same visualisations are made of the E-TECH data, different patterns result. Though 

the full matrices suggest that Quentin (the developer) and the planners, particularly Irina, are 

considered more central than other stakeholders, the greater interconnection of this team is 

made apparent by the diagram below. This graph is almost entirely connected, with only one 

isolated node compared to ERD’s six. Many more nodes are adjacent. Instead of a centralised 

cognitive social structure, this is a decentralised, distributed one. These are formal mathematical 

ways of describing this pattern (see Freeman 1979), which is only one method for visualising the 

data—but it can, again, be triangulated with others. We do not seek patterns per se, but “the 

social practices in and through which patterns (like structures and processes) emerge” (Crabtree 

et al 2000: 671). Nevertheless, the contrast between the patterns suggests that the social 

practices of these programs differ considerably.  
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Figure 3 Reciprocal naming in E-TECH 

The graph below (which, remember, combines both named and unnamed interactions) suggests 

that E-TECH’s instructors are no more likely to interact with other instructors than ERD’s, and 

TA/DAs are less significant (though there are fewer of them). But there is noticeably more direct 

interaction with developers, and the planners have less of a “gatekeeping” role.  

 

Figure 4 Named and unnamed E-TECH interactions, by stakeholder group 

Again, we can cross-reference with qualitative data for confirmation. In interview, William—titular 

head of this program—described his management style as “laissez-faire”. When discussing his 

colleague’s approach to the choice of CMS, Niall supported this: 
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NIALL: I don’t think William mandated that people use it [Moodle]. I think it’s more the case that 

it’s a system that Quentin discovered and he got really excited about, and then he managed to 

convince a couple of the faculty to use it. They were pretty happy, and so therefore even more 

faculty wanted to use it… 

We stress again that these are highly selective illustrations due to the space constraints of this 

paper. Superficially, however, they suggest the two programs have quite different organizational 

structures.  

What we consider potentially significant is the relationship between this organizational structure 

and the technological one: the CMS in use, in other words. To support all its courses, ERD uses 

a home-grown CMS which instructors are obliged to use. Both the CMS’s original design and its 

ongoing maintenance are the responsibility of a developer who works under instruction from a 

relatively small subset of stakeholders. Instructors and TA/DAs work closely together on content 

preparation and delivery but their influence over the technological parameters of their work 

environment is limited, or at least, mediated by planners who may hold different assumptions 

about teaching, decision making and other significant factors, all of which can become 

embedded in sociotechnical systems (Williams and Edge 1996).  

Conversely, E-TECH does not oblige its faculty to use any particular CMS. The cognitive social 

structure of this team is more distributed and encourages experimentation and the sharing of 

experience. Although a majority of instructors use Moodle, this is not forced upon them (Terry is 

a “refusenik”, for instance). Moodle was not introduced by management fiat, but in a more 

organic and bottom-up way, as a result of a developer’s “discovery” and subsequent diffusion of 

the innovation through informal exchanges and negotiations. Add to this the open source nature 

of Moodle itself, and the interactions which shape E-TECH’s technological infrastructure are 

noticeably more inclusive. Though the same stakeholder groups exist as within ERD, it seems 

rather less justifiable to speak of divisions of labour in E-TECH. Both the technological and social 

structures are open and dynamic.  

Once again let us stress that we are not declaring either of these approaches to be better than 

the other, and this applies both to the technological elements (choice of CMS) and the social 

ones (for example, management style). The question of whether Moodle is or is not a “better” 

system than a commercial one like WebCT, or a home grown one like ERD’s, is impossible to 

answer without reference to specific organizational contexts. Yet in this particular context, one 

might speculate that E-TECH’s organizational structure, the assumptions about teaching and 

other aspects of work stored in that structure, and the technological structure of Moodle, are all 

compatible, hence the enthusiastic way in which Moodle was adopted by instructors without 

compulsion.  

A very significant fact which we have not yet pointed out is that ERD and E-TECH are online 

programs run within the same US university—indeed, within the same college (or school) of that 

university. (Observant readers may have noticed that one individual, Vernon, appears in both 

figures 1 and 3 above, as he teaches on both programs.) Regardless of one’s feelings about the 

efficacy of different CMSs, could any “campus-wide” e-learning solution be implemented here 

without causing damaging stress to at least one of these workplace environments? Could E-

TECH retain its distributed cognitive social structure if its host university declared that all its 

teaching was to take place through a commercial CMS?  

Conclusion 

All maps and models are lacking. If they represented the world with complete accuracy they 

would not be “models”, but replicas. The UK’s Ordnance Survey maps are powerful tools for 

navigation and for assessing an area’s geography, but they do not include street names, 

information on geology, or allow users to tell whether a particular building is ugly or handsome. 

Yet by using several different mapping techniques, and bringing together various subjective 
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opinions on certain questions, the maps/models can at least be validated as representations of 

the field. We have placed our emphasis “…on the rigorous description of the situated (i.e., local, 

observable) actions and practices (Suchman 1987) in and through the contingent 

accomplishment of which a setting’s activities are produced and reproduced by its staff… 

findings should not be read as theories but as ‘thick’ descriptions.” (Crabtree et al 2000: 671).  

Sociotechnical systems researchers such as Woodward, or Perrow (see Appelbaum 1997 for a 

summary) recognized many years ago that organizations functioned most effectively when their 

social and technological networks were compatible. In a large, complex and internally 

fragmented organization such as an HE institution, it is likely that working environments will vary 

across the organization due to differences in context such as academic discipline; relationships 

with external bodies; the skill set of employees; leadership style of senior academics and other 

planners; and the availability and nature of funding. Our findings are very preliminary, but we 

await with interest the similar descriptions which will eventually emerge from our other case 

studies. It is difficult to generalise from qualitative case studies such as these, and it would be 

unsound to claim that every online program which uses Moodle has a less centralised 

organizational structure than those which have developed their own CMS or which use 

commercial systems. Yet rather than construct theory, we seek to develop cognitive resources 

which planners, developers, academics and others could use in their pursuit to develop 

e-learning solutions which are both effective, and can be implemented with the minimum of 

conflict. We tentatively suggest, however, that the next generation of educational providers 

should take greater account of existing sociotechnical systems within their own organization 

when planning e-learning solutions, particularly “campus-wide” ones.  
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Abstract 

The E-learning Maturity Model (eMM) provides a means by which institutions can assess their 

capability to sustainably develop, deploy and support e-learning as they transition to ‘next 

generation’ provision. The eMM methodology allows for meaningful comparisons across a 

sector, that rather than ranking against pre-determined outcomes, provide a means for collecting 

and sharing good practice. This paper describes the key elements of the eMM and illustrates 

how the model is applied by providing a brief overview of the results of a successful pilot across 

the New Zealand tertiary sector. 

Introduction 

Identifying strategic and operational investment priorities for improving the quality and 

effectiveness of e-learning is a challenge shared internationally by tertiary institutions and 

funding bodies as they transition from traditional to ‘next generation’ e-learning providers. The 

costs associated with developing and maintaining a robust and sustainable organizational 

e-learning capability create a need for a mechanism to prioritise the rising cost of e-learning 

investment while maximising student outcomes.  

An obvious technique to determine how and where scarce resources should be used is 

benchmarking (Spendolini, 1992; Bacsich, 2005; eLRC, 2005). The diversity of institutions and 

disciplines, combined with the rapid development of technology, makes identifying key 

characteristics to benchmark against a non-trivial task (Bacsich, 2005). The failures of the US 

Open University and UkeU (House of Commons, 2005), despite following established 

approaches used successfully by other organizations, clearly demonstrate that there is no ‘silver 

bullet’ for e-learning.  

In part, this is a consequence of the poor evidence base available. Much of the guidance 

provided to institutions is driven by anecdote and expert intuition rather than empirical evidence 

and a significant proportion of the published research is of poor quality (Mitchel, 2000; Conole et 

al., 2004). Analyses of e-learning commonly focus on the outcomes of individual, isolated, 

initiatives rather than providing a deeper analysis of the contributions of the institutional context. 

There is a need for a more holistic approach with a focus on best systems, rather than on 

individual practices (Hagner, 2001), that can be used to build capability across an entire sector. 

A detailed understanding of organizational aspects of e-learning is needed for institutions to 

incrementally improve their overall e-learning capability (Laurillard, 1997), particularly as 

institutions usually need to choose from the range of possible areas needing improvement those 

that result in the greatest benefits for students and for the institution as a whole.  
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The eMM (Marshall and Mitchell, 2002; 2003; 2004) provides a means by which institutions can 

assess their capability to sustainably develop, deploy and support e-learning, then compare and 

learn from wider sector or regional experience. By adopting a Capability Maturity Model (Paulk et 

al., 1993) and SPICE (El Emam et al., 1998; SPICE, 2002) approach to assessing e-learning 

capability, organizations can conduct assessments that do not depend on the technologies and 

pedagogies chosen. The focus of the eMM is on changing organizational conditions so that 

e-learning is delivered in a sustainable and high quality fashion across the entire institution. As 

noted by Fullan: 

“The answer to large-scale reform is not to try to emulate the characteristics of the 

minority who are getting somewhere under present conditions … Rather, we must 

change existing conditions so that it is normal and possible for a majority of 

people to move forward” (Fullan, 2001, page 268) 

A key aspect of the eMM is that it does not rank institutions but acknowledges that all institutions 

will have aspects of strength and weakness that can be learnt from and improved. The model’s 

focus on collecting and sharing effective practice, rather than measuring against a pre-

determined outcome, means that the eMM can evolve as technology and pedagogy change. 

Over time, this provides a mechanism for identifying key processes that are critical for 

organizational success as opposed to those that are merely fashionable. 

The eMM has been successfully piloted in New Zealand (Marshall and Mitchell, 2005; Marshall, 

2005) and used to guide individual institution's understanding of their e-learning capability as well 

as providing useful information on the sector as a whole—outcomes which can be translated into 

any other institutional and regional context to guide strategic and operational planning and 

investment. This paper focuses on the methodology of the eMM, using the results from the pilot 

to illustrate key aspects. Readers interested in the detailed findings and analysis should consult 

Marshall (2005). 

The e-learning Maturity Model 

The eMM is based on the ideas of the Capability Maturity Model (CMM, Paulk et al., 1993) and 

SPICE (Software Process Improvement and Capability dEtermination, El Emam et al., 1998; 

SPICE, 2002) methodologies. The key concept is that the ability of an organization to be 

effective in a particular area of work is dependent on their capability to engage in high quality and 

reproducible processes that can be sustained and built upon.  

Capability, in the context of this model, refers to the ability of an institution to ensure that 

e-learning design, development and deployment is meeting the needs of the students, staff and 

institution. Capability includes the ability of an institution to sustain e-learning support of teaching 

as demand grows and staff change.  

The characteristics of an institution that enable high quality processes are to some extent able to 

be separated from the details of the actual work undertaken. This separation means the analysis 

can be done independently of the technologies selected and pedagogies applied, thus allowing 

for a meaningful comparison across a sector or group of institutions.  

Others have identified the possible benefits of the maturity model approach for improving 

e-learning (Griffith et al., 1997; Vollmer, 2003; Harris, 2004; Neuhauser, 2004) but the approach 

presented here goes beyond a basic assessment of a summary maturity level to provide a rich 

visualization of institutional e-learning capability that will show a mixture of strengths and 

weaknesses and which supports a meaningful comparison of a sector. 

Building on the ideas of the SPICE model, the eMM divides the capability of institutions to 

sustain and deliver e-learning up into five major process areas (Table 1).  
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Process category  Brief description 

Learning Processes that directly impact on pedagogical aspects of e-learning 

Development Processes surrounding the creation and maintenance of e-learning 

resources 

Co-ordination Processes surrounding the oversight and management of e-learning 

Evaluation Processes surrounding the evaluation and quality control of e-learning 

through its entire lifecycle. 

Organisation Processes associated with institutional planning and management 

Table 1 eMM process categories (Marshall and Mitchell, 2003) 

Within each of these areas are a number of individual processes, derived from the research 

literature on e-learning quality, which contribute to the overall ability of institutions to perform well 

in the given process area. The advantage of this approach is that it breaks down a complex area 

of institutional work into related sections that can be assessed independently and presented in a 

comparatively simple overview without losing the underlying detail.  

The processes (Table 2) were developed from the ‘Seven Principles’ of Chickering and Gamson 

(1987) and ‘Quality on the Line’ benchmarks (IHEP 2000) as outlined in Marshall and Mitchell 

(2004). These are unlikely to be the best possible set of processes for ensuring e-learning 

capability development but they have the advantage of being well known (Sherry, 2003). In 

essence, we are taking what we know from the published literature at face value, despite the 

known flaws, and providing a means of measuring whether the concepts are being successfully 

applied in reality. 

Learning: Processes that directly impact on pedagogical aspects of e-learning 

L1. Courses are designed to require students to engage themselves in analysis, synthesis, and 

evaluation as part of their  

course and programme requirements 

L2. Student interaction with teaching staff and other students is an essential characteristic and is 

facilitated through a  

variety of ways 

L3. Teaching staff clearly communicate how communication channels should be used during a 

course or programme 

L4. Teaching staff manage student expectations over the type and timeliness of responses to 

student communications 

L5. Feedback to student assignments and questions is constructive and provided in a timely 

manner 

L6. Students are instructed in the proper methods of effective research, including assessment of 

the validity of resources 

L7. Learning outcomes for each course are summarised in a clearly written, straightforward 

statement 

L8. Assessment of students communicates high expectations 

L9. Student work is subject to clearly communicated timetables and deadlines 

L10. Courses are designed to support a diversity of learning styles and to ensure accessibility 
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Development: Processes surrounding the creation and maintenance of e-learning resources 

D1. Guidelines regarding minimum standards are used for course development, design and 

delivery 

D2. The reliability of the technology delivery system is as failsafe as possible 

D3. Learning outcomes, not the availability of existing technology, determine the technology 

being used to deliver content 

D4. Technical assistance in course development is available to teaching staff 

D5. Teaching staff are encouraged to use technical assistance when (re)developing courses 

D6. Teaching staff members are assisted in the transition from classroom teaching to online 

instruction 

Coordination & Support: Processes around the day-to-day management and support  

of e-learning delivery 

C1. A centralised system provides support for building and maintaining the e-learning 

infrastructure 

C2. Students have access to sufficient library resources that may include a ‘virtual library’ 

acessible through the WWW 

C3. Teaching staff and students agree upon expectations regarding times for student assignment 

completion and staff  

response 

C4. Students are provided with hands-on training and information to aid them in securing 

material from a range of sources consistent with the discipline or subject. 

C5. Students have convenient access to technical assistance throughout the duration of the 

course/programme 

C6. Students are provided with detailed instructions regarding the electronic media used in a 

course prior to commencing it 

C7. Students are able to practice with any technologies prior to commencing a course 

C8. Questions directed to student service personnel are answered accurately and quickly 

C9. A structured system is in place to address student complaints 

C10. Instructor training and assistance continues through the progression of the online course 

C11. Teaching staff are provided support resources to deal with issues arising from student use of 

electronically-accessed data 

Evaluation: Processes surrounding the evaluation and quality control of e-learning through its entire 

lifecycle. 

E1. The programme’s educational effectiveness is formatively and summatively assessed with 

multiple, standards based,  

and independent evaluations 

E2. The programme’s teaching/learning process is formatively and summatively assessed with 

multiple, standards based,  

and independent evaluations 

E3. Summative data such as enrolment numbers, completion rates, and costing is used as a 

measure of effectiveness within course/programmes 
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E4. Success of technology/innovation used as a measure of effectiveness within 

course/programmes 

E5. Intended learning outcomes are reviewed regularly to ensure clarity, utility, and 

appropriateness 

E6. Instructional materials are reviewed periodically to ensure they meet programme standards 

E7. Teaching staff capability in making the transition from classroom to online teaching is 

formally assessed during training 

Organisation: Processes associated with institutional planning and management 

O1. A documented set of formal criteria are used to determine access to funding and other 

resources which support course  

and programme (re)development  

O2. A documented technology plan is in place and operational to ensure quality of delivery 

standards  

O3. A documented technology plan is in place and operational to ensure the integrity and validity 

of information delivered, collected and stored 

O4. Before starting a programme, students are advised of any particular requirements of that 

programme to ensure they possess the personal and technical skills needed for that 

programme 

O5. Students are provided with supplemental course information that outlines course objectives, 

concepts and ideas 

O6. Students are provided with supplemental course information that outlines admission 

requirements, tuition and fees and  

other relevant administration information 

O7. Students are provided with supplemental course information that outlines requirements for 

additional resources such as books or other materials  

O8. Students are provided with supplemental course information that outlines student support 

services. 

O9. Before starting a programme, students are advised of any particular technological 

requirements of that programme to ensure they have access to the minimal technology 

required by the course design 

Table 2 E-learning Maturity Model Processes (Marshall and Mitchell, 2004) 

Dimensions of capability 

A problem with many existing maturity models is that they presuppose the capability being 

measured falls neatly within a continuum of hierarchical levels. Implicitly there is a presumption 

that success cannot be achieved at higher levels without being fully capable at the lower levels. 

Assertions are made that the higher levels are inherently more effective than the lower levels in 

providing the capability being assessed.  

The key idea underlying the dimension concept is holistic capability. Rather than the model 

measuring progressive levels, it describes the capability of a process from synergistic 

perspectives. An organization that has developed capability on all dimensions for all processes 

will be more capable than one that has not. Capability at the higher dimensions that is not 

supported by capability at the lower dimensions will not deliver the desired outcomes; capability 
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at the lower dimensions that is not supported by capability in the higher dimensions will be ad-

hoc, unsustainable and unresponsive to changing organizational and learner needs. 

In thinking about the relationship between the dimensions it is helpful to consider them arranged 

as in Figure 1 below. The matrix used in Tables 5 and 6 to display capabilities is helpful when 

performing comparisons but it can imply a hierarchical relationship that is misleading when 

interpreting results. 

Process

capabilityProcess

1    2   3   4   5 2

Planning

3

DefinitionManagement

4

5
Optimisation

1

Delivery

 

Figure 1 eMM Process Dimensions 

Dimension 1 (Delivery) is concerned with the creation and delivery of process outcomes. 

Assessments of this dimension are aimed at determining the extent to which the process is seen 

to operate within the institution. It is important to emphasize that institutions can have extremely 

effective processes operating within this dimension, but in the absence of capability in other 

dimensions there is risk of failure or unsustainable delivery and wasting resources through 

needless duplication. 

Dimension 2 (Planning) assesses the use of predefined objectives and plans in conducting the 

work of the process. The use of predefined plans potentially makes processes more able to be 

managed effectively and reproduced if successful. 

Dimension 3 (Definition) covers the use of institutionally defined and documented standards, 

guidelines, templates and policies during the process implementation. An institution operating 

effectively within this dimension has clearly defined how a given process should be performed. 

This does not mean that the staff of the institution follow this guidance. 

Dimension 4 (Management) is concerned with how the institution manages the process 

implementation and ensures the quality of the outcomes. Capability within this dimension reflects 

the extent of measurement and control of the outcomes and the way in which the practices of the 

process are performed by the staff of the institution. 

Dimension 5 (Optimisation) captures the extent an institution is using formal approaches to 

improve capability measured within the other dimensions of this process. Capability of this 

dimension reflects a culture of continuous improvement. 

For each of these dimensions, the individual processes are rated for performance from ‘not 

adequate’ to ‘fully adequate’ (Table 4).  
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Rating Meaning 

 
Not practiced/not adequate 

 
Partially adequate 

 
Largely adequate 

 
Fully adequate 

 
Not assessed 

Table 4 eMM capability dimension ratings (based on Marshall and Mitchell, 2003) 

Where it is not possible to make an assessment of capability for individual processes at 

particular dimensions the ‘not assessed’ indicator is used. This can reflect either a lack of 

information or a conscious decision by an institution to not engage with particular processes. 

Using this methodology it is possible to collect information on processes at a number of 

institutions and then  

 

Table 5 eMM capability assessment example 

Looking at the summary assessments in Table 5, it can be seen that institution A is not 

performing the process well with only evidence of ad-hoc attempts shown by the partially 

adequate rating supplied for dimension 1 (Delivery) and the absence of any capability in the 

other dimensions. 

Institution B is significantly more capable in the process than either institutions A or C with 

evidence that the process is mostly performed well (the largely adequate rating of dimension 1) 

and in a planned fashion (the largely adequate rating of dimension 2—Planning). Note that 

despite there being evidence within dimension 2 of planning, this appears to be done without any 

attempt for consistency throughout the institution as no capability is shown within dimension 3 

(Definition). 

Institution C on the other hand, while not as capable in the performance of this process as 

institution B, shows evidence of having defined standards or guidelines for performing the 

process (dimension 3). These appear not to be having an impact on actual e-learning projects as 

shown by the lower assessments for dimensions 1 and 2.  

Institution D shows a pattern of very good performance of the process (fully adequate rating 

within dimension 1), supported by largely adequate planning (dimension 2) and an initial set of 

standards or guidelines (partially adequate rating at dimension 3). This is the expected pattern of 
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capability development, building from a base of process application behaviours that are 

becoming more standardised as the institution gains more experience. 

Further analysis of these example results suggests that institution C will provide potential 

examples of useful standards, guidelines and policies, while institution D (and to some extent B) 

will provide individual examples of how to perform the process well. This type of analysis can be 

used across a number of processes and institutions within a sector to identify potentially useful 

approaches that are successful in the shared context and which can be adopted by all 

institutions seeking to build e-learning capability. Systemic weaknesses, where no good practice 

can be identified in the assessed institutions, present opportunities for potential research or 

investment within institutions as well as collaborative work within the sector and with regulatory 

or accrediting bodies. 

Examination of process areas provides an institution with the ability to identify areas of related 

weakness that can be addressed strategically. Priorities can be easily identified by either 

comparison with other institutions, or by comparing process ratings within an institution.  

Assessing the New Zealand tertiary sector’s  
e-learning capability 

Assessments of e-learning capability have been made of nine New Zealand tertiary education 

organizations (Marshall, 2005) using the methodology of Marshall and Mitchell (2002; 2003; 

2004). These represent six of New Zealand’s eight universities and three polytechnics (technical 

institutes that generally offer sub-degree programmes and trade qualifications). The institutions 

range in size and include distance and rural institutions as well as urban providers.  

Capability of the institution (Table 2) was assessed by the collection of information on up to three 

e-learning projects or courses from participating institutions. The sample three were not chosen 

randomly but carefully selected to be representative of normal e-learning at the institution. This 

project information was combined with material from institutional Web sites and enrolment packs 

to ensure a comprehensive understanding of how e-learning was being undertaken. The 

preliminary analysis and summary of facts (but not the assessed capability level) was then 

carefully checked with the institutions to ensure accuracy and completeness.  

Capability ratings (Table 4) at each dimension (Figure 1) were made by comparing the body of 

evidence collected with the expectations and exemplars defined for each process in the 

literature. More extensive details of the data collection and analysis can be found in Marshall 

(2005).  

It should be noted that experience of applying this type of assessment in the field of software 

engineering suggests that most institutions initially assessed will show a low level of capability for 

the processes selected (SEI, 2004). This is not surprising as one of the drivers for this work is 

the widely held perception that e-learning could be implemented more effectively and efficiently. 

Examination of the summary view of results (Table 6) illustrates that, consistent with this 

expectation, a range of capabilities were assessed with no institution uniformly stronger 

compared with the others. It is noteworthy that while the weakest overall capability was seen in 

one of the smallest institutions (Polytechnic Y), much larger institutions were also assessed as 

lacking capability for many processes.  

A number of general observations can be made regarding the full result set (Marshall, 2005). 

There is a need for a greater self-awareness within the sector. In a number of cases very strong 

performance was seen in isolated projects but was not used as a basis for improving 

performance across the whole institution. This can be seen in Table 6 from the absence of 

assessed capability in dimensions 4 and 5. Within universities, weaknesses in dimension 2, 

especially in the learning process area, are consistent with the general observation that many 
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decisions within individual courses are made without an awareness of the work of other teachers 

in the same institution or of the wider scholarship surrounding teaching and learning.  

 Uni. A Uni. B Uni. C Uni. D Uni. E Uni. F Poly. X Poly. Y Poly. Z 

Learning  
L1 

L2 

L3 

L4 

L5 

L6 

L7 

L8 

L9 

L10  

Development 
D1 

D2 

D3 

D4 

D5 

D6  

Coordination and Support 
C1 

C2 

C3 

C4 

C5 

C6 

C7 

C8 

C9 

C10 

C11.  

Evaluation 
E1 

E2 

E3 

E4 

E5 

E6 

E7  

Organization 
O1 

O2 

O3 

O4 

O5 

O6 

O7 

O8 

O9  

Table 6 New Zealand Institutional e-learning Capabilities 

There is an absence of a planned intentionality in the way many institutions are engaging in their 

use of e-learning. While all institutions are making use of learning management systems 

(Process C1), many are not placing the use of these systems within a framework of strategy and 

guidance to teaching staff that will transform learning (Dimension 3 of C1). There is a sense that 

existing approaches for teaching and learning are being carried over to technology without 

reflection and planning. An example of this is the absence of linkages provided to students 

between the learning objectives and the technologies and pedagogies they encounter 

(Processes L7 and D3). Similarly, there is little information provided to students across the sector 

that prepares them for the use of e-learning within their courses (Process O9). Only one 

institution told students prior to enrolment what technology they would encounter in their learning 

(Polytechnic Y). The ability to improve the use of e-learning technologies and pedagogies is 
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compromised by the weaknesses in the evaluation and review of existing practice seen 

throughout the sector (Processes E1-E6). 

Some of the institutions are engaging in a formal process of improving the use of e-learning 

technology and pedagogy within their courses (Universities A, B and E, Polytechnics Y and Z). It 

is not unexpected that this has resulted in a stronger overall assessment than for institutions that 

have not done so. It is clear from the general absence of capability in the higher dimensions of 

the model that much work yet remains to be done. A more detailed analysis of these results is 

available from Marshall (2005). 

One of the objectives of this research was to test and refine the methodology used. This has 

resulted in the refined dimension concept described in this paper and an ongoing re-evaluation 

the processes assessed and the exemplars used to determine ratings. It is important to 

emphasise that, while the model is based on widely accepted indicators of e-learning capability, 

in many cases there is a lack of empirical evidence supporting their use. Assessments of 

individual institutional capability in particular areas should be used as a guide to further 

investigation and planning rather than absolute indicators of performance. Ongoing work will 

provide evidence of the usefulness of the methodology as further assessments are made of 

other institutions nationally and internationally as well as changes in assessments over time for 

particular institutions. 

Future directions for this work 

Use of the eMM has significant potential as a tool for exploring and assessing institutional and 

sector e-learning capabilities and guiding the transition to ‘next generation’ provision: 

1 The eMM can provide a road map for higher education institutions looking to improve their 

e-learning infrastructure and capability. A series of signposts or a map that guide institutional 

planners is of significant value and assists with defining what it is to be a ‘next generation’ 

provider of learning opportunities.  

2 Support for institutional planning for e-learning infrastructure and capability improvements are 

enhanced by the ability of an institution to benchmark its current capability, providing a 

mechanism to identify and prioritize necessary improvements in its current practices, systems 

and structures. The eMM allows for different technical platforms, organizational models and 

pedagogical approaches. This might facilitate sector-wide collaboration by allowing entities to 

identify shared areas in which improvements may produce the most immediate value and 

establish a framework for collaboration on future initiatives. 

3 The eMM provides a way of organizing the diverse collection of ideas and heuristics in the 

international e-learning literature so individual practitioners or teams can make use of this 

information in a systematic way. 

4 The eMM can provide a platform for an ongoing discussion within the e-learning community 

with a view to identifying key practices, heuristics or activities for achieving improvements in 

e-learning activities and the infrastructure needed to support them. This has already 

commenced through a series of workshops and other work aligning and contrasting the eMM 

process set with related e-learning benchmarking methodologies. 

The process of collecting data for analysis is very demanding, so work is currently being 

undertaken to develop and test self-assessment tools for evaluating e-learning capability and 

architecture 

A challenge with the approach used in the development of the eMM lies in identification of the 

processes used to determine e-learning capability. The processes used here have been derived 

from two major sets of heuristics (Marshall and Mitchell, 2004) but there are a number of other 

potential sets that could be used (Lezberg, 2003; Sherry 2003; Bacsich 2005).  
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The original SPICE research was supported by extensive trials over a period of some years (El 

Emam et al., 1998) and the intention is to support a similar undertaking in tertiary e-learning. This 

work has started with the delivery of workshops in Australia to the ACODE organization 

(www.acode.edu.au/) and at the 22nd annual conference of the Australasian Society for 

Computers in Learning in Tertiary Education (ASCILITE), Brisbane, Australia, 4–7th December 

2005. Additional workshops are planned for the UK and USA in 2006/7. The intention in sharing 

this work is to encourage collaboration and further exploration of these ideas in the wider 

international context. 
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