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This Review is designed to inform activities of the JISC Pedagogies for eLearning funding programme, specifically Activity 1b: Desk Study (eLearning Models) and Activity 2: Research Study (Practitioners). The background to the Programme, and to the present Review, is given in Appendix 1. 

The objectives of this Review are to 

· describe the communities of practice relevant to these two studies;

· describe what may be meant by an ‘e-learning model’;

· describe what is meant by ‘learning design’ and how this concept relates to the concept of a e-learning models;

· delimit the theoretical scope of these two studies by identifying achievable, practical outcomes for the practitioner communities;

· review some approaches already tried, and suggest some challenges likely to arise;

· identify further resources that might be useful to the studies (mostly in the appendices). 

A. Defining the relevant communities

A number of different communities of users are referred to in this Review. Broadly speaking these are:

1. learning and teaching practitioners in UK HE and FE, whose role is to support and direct student learning;

1b.
educational developers and learning technologists, whose role is to work with or alongside practitioners to enable and enhance e-learning (for the purposes of this review regarded as a specialist sub-set of 1.);

2. researchers into learning and e-learning, including academic researchers, action researchers and research-project workers;

3. developers of e-learning related software, systems and standards.

Despite their internal complexities, these communities will be referred to simply as practitioners, researchers and developers
.

B. Defining models of e-learning

Important questions for the funding programme as a whole are: What do we mean by models of e-Learning? and How can models be applied in practice to support effective e-learning?
e-Learning is defined by the programme itself as ‘Learning facilitated and supported through the use of information and communications technology (ICT)’ (also called information and learning technology (ILT)). This definition is relatively uncontested, though some would want to limit e-Learning to the use of computer-based ICT/ILTs or even more narrowly to networked, computer-based ICT/ILTs, thus excluding free-standing technologies such as electronic whiteboards and residually analogue media such as video. The advantage of using the broader definition for this study is that the widest possible range of learning models and modelling procedures can be included for reference
. 

The programme will therefore:

· consider all contexts of post-compulsory learning (classroom, blended, distance etc) in which ICT/ILT could be deployed. 

· assume that effectiveness of learning is always defined in relation to learning outcomes, independently of the specific means available (i.e. ICT or non-ICT);

· aim to support informed choices by practitioners and learners in situations where ICT-supported and non-ICT-supported options may both be available.

This Review in particular will assume that effective approaches to modelling e-learning are continuous with – if not identical with – effective approaches to modelling learning that does not involve the use of ICT/ILT.

Model is a more problematic term, and is used differently – though not consistently – by the three communities identified above. If a model is a representation with a purpose, then clearly it has an intended user. Different intended users will require different models, or modelling frameworks, for representing e-learning
.

1. Practitioners tend to use ‘model’ to mean ‘approach to learning and teaching’. For example, they might talk about using a ‘problem-based’, ‘outcomes-based’ or (especially popular) ‘constructivist’ approach when planning their lessons and courses. For the purposes of this review, a model that describes a particular learning and teaching approach, in a way that is designed to be implemented by practitioners, will be termed a ‘practice model’ or (more simply) an ‘approach’.

Practice models may be applied retrospectively to describe an approach actually taken, e.g. for the purpose of reflection or evaluation after the event. More typically, though, they are used prospectively in the context of planning, to mean the approach that is intended, or ought, to be taken. Practitioners often express a need for guidance on the most appropriate approach to use in different learning contexts, and it is these models which are of principal concern to the present funding programme. The last decade has seen many projects funded to produce guidance materials and case studies which entail more or less explicit practice models. However, these models do not share a common terminology and may be difficult to generalise, evaluate, and compare across different contexts.

2. Researchers tend to use ‘model’ to mean a way of explaining or exploring what happens in the learning context. Models in this sense generally exist at higher level of abstraction than practice models and are more explicit about their theoretical commitments (such as cognitive, socio-cultural or cybernetic). In a practice-oriented field such as education, researchers naturally want their models to be useful, and their research is also likely to draw on the same concepts and vocabulary that practitioners are working with. However, it is important to maintain a philosophical distinction between the practice model, which is intended to describe or prescribe practice in a direct way, and the ‘theoretical model’, which is intended to structure a research programme. A common call is for practice models to be ‘pedagogically sound’, i.e. informed by theoretical models that have been validated by research, and this is an important reason to keep the two definitions distinct.

Theoretical models are important to the funding programme because:

(a) they provide frameworks within which practice models can be evaluated – especially in relation to the learner experience
;

(b) they provide a higher order level of description within which different practice models may be described and compared;

(c) by offering a general description of the field of learning, they can reveal where new practice models need to be developed. In some cases, shifts in the theoretical paradigm – for example from behaviourism towards cognitivism, and from individual towards social ideas of development – have  prompted the development of whole new modes of practice.

However, theoretical models may be even more difficult to define, generalise about, and compare than practice models, as they reflect competing theoretical commitments.

3. The technical development and standards community use ‘model’ in a third sense to mean a way of structuring representations, for example in a given code (e.g. XML) or conforming to a given specification or standard (e.g. IMS LOM). A single VLE system, for example, will depend on a number of separate but interoperable data models relating to users, administrative procedures, learning content and so on. This type of model will be termed a ‘technical model’. 

Vendors of commercial learning platforms have in the past argued that their systems are pedagogically neutral, i.e. that their data models do not constrain users to any particular practice model for structuring the learning and teaching situation, or derive from any particular theoretical model of how learning takes place. This is a claim that has been disputed
. What is beyond dispute is the growing dependence of educational institutions on computer-based systems such as VLEs, MLEs, MIS, assessment systems, portals and digital libraries. It is therefore essential to explore whether technical models can be mapped to the other types of model, so that systems can be developed to support the range of practice models actually and potentially in use. It is also important to understand the implications of new systems and standards in terms of new opportunities for practice.

4. Finally, an important branch of e-learning literature concerns the institutional and departmental embedding of new technologies, in which ‘organisational models’ play an important part
. The current proliferation of organisational models presents an interesting contrast to the relative paucity of pedagogical models. This is no doubt because the business processes of educational organisations are already structured in systematic terms, which lend themselves to a systems-based model
. 

Clearly, all e-learning takes place in an organisational context of some kind (even if that is a virtual one). Contextual factors such as staff roles and divisions of labour, organisational culture, local infrastructure, learner roles and backgrounds, management attitudes, validation and assessment procedures, structures of reward and recognition etc. have a profound impact on the success or failure of e-learning. Such factors must be taken into account if practice models are to be fairly compared, and if practitioners are to have the information they need to decide which models are appropriate in their own context. Existing models of learning differ in how they accommodate these contextual factors, and this variability will be a significant challenge to developing a common framework. The intention is not to exclude consideration of these factors where they are relevant to the learning situation, but to exclude purely organisational models – models which do not represent the individual learner or learning activity – from consideration as a separate category. The concurrent JISC programme into MLEs in Lifelong Learning provides an important complement to the present programme in this respect.

5. A fifth group of stakeholders, namely learners, could be argued to have ‘models’ of e-learning, though these are usually implicit. Learning styles questionnaires and reflective pro-formas (such as are offered in e-portfolios
) represent attempts to make these models more explicit to learners themselves, and therefore available for planning and reflection. These personal ‘learning models’ are arguably the most significant to the learning process itself, and like organisational factors they may be taken into account in practice models (e.g. where a practitioner decides to adopt an approach that is suited to different learning styles and preferences). Like organisational models they are not a separate area of concern.

The present funding programme will focus on practice models, i.e. distinct but comparable approaches among which practitioners, working in a specific context, can make an informed choice. The programme will also be concerned with theoretical models insofar as these provide general frameworks for discussing, comparing and evaluating practice models (especially in relation to learner experience). The programme will seek where possible to map practice models onto technical standards and specifications to ensure that future systems are compatible with the needs of learners and teachers.

C. Enhancing practice through the development of e-learning models 

Having opened up the field of e-learning models, it is valuable to focus again on the aims of the funding programme:

(1) To provide the FE and HE community with accurate, up-to-date, evidence- and research-based information about effective practice in the use of e-learning tools. 

(2) To promote the application and development of e-learning tools and standards to better support effective practice.

These aims suggest two possible routes for enhancing practice through the development of e-learning models. 

1. In the first route, practice models are (a) developed (or collated) and (b) evaluated according to current theoretical models and research criteria. ‘Proven’ models are then (c) communicated to practitioners, along with the information about context and outcome that are necessary to make informed decisions about their use. Models might be communicated in several forms, e.g.

· lesson plans/learning designs for virtual or blended learning environments;

· advice on the implementation of specific e-learning tools and applications

· a matrix of ‘approaches to learning’ with advice about risks, benefits and appropriate contexts of use;

· a database of activities that practitioners can search, indexed to specific learning outcomes, contexts, or needs;

· a toolkit or planning tool – e.g. directing practitioners to appropriate lessons plans, activities or advice as above;

· re-usable ‘activity sequences’ e.g. for use in a LAMS-type environment, reflecting different approaches to learning 

· an online ‘knowledge garden’ in which researchers and practitioners contribute, refine, draw on and interlink key concepts in e-learning;

· materials for use in staff development and/or reflection, e.g. integrated into FPP modules or other development initiatives;

· enhanced digital library functions, e.g. searching for and evaluating learning resources
;

· etc.

2. In the second route, technical standards and systems are developed that take account of proven practice models. The data models that emerge will encode learning roles, content, tools and services, and support the interactions between them, in ways that support the full range of effective approaches. These new standards and systems might also allow new practice models and new modular tools to emerge. Specific outcomes might include:

· input to IMS learning design and other relevant standards, to ensure a wide range of practice models is supported;

· further development of learning design tools to help practitioners plan and implement effective approaches to e-learning
;

· modular learning tools, activities and scenarios that can be ‘plugged and played’ in open learning platforms
;

· ‘intelligent’ or ‘adaptive’ tutoring systems’ to replace the role of the teacher/practitioner in specific learning interactions;

· a mapping of technical vocabularies and standards onto practitioner-oriented terms, and forums for involving practitioners in the debate around e-learning standards;

· etc.

It will be the task of the Research Study (Practitioners) to determine which of these outcomes – and other conceivable instantiations of e-learning models – are most usable in practice by practitioners in UK post-16 education. Effectiveness is likely to depend on cultural factors as well as practical usability, and may vary across different parts of the post-16 spectrum.

Both routes would be greatly enhanced by a standard framework for representing practice models, enabling effective comparison between models and supporting practitioner decision-making and reflection. It will be the task of the Desk Study (e-learning models) to explore whether the different practice models can be articulated according to a common framework (or terminology) accessible to practitioners. The framework should also be accessible to educational researchers, in order to evaluate whether the practice models are pedagogically sound. And finally it should be capable of being translated into technical models, in order to develop standards-based systems such as those involved in supporting learning design. 


The requirement is for an explicit means (framework/terminology) for modelling learning and teaching practice that allows for discussion, comparison and evaluation of existing and future modes of practice. This must have a high degree of recognition and usability in the practitioner community, and it should also be capable of being recognised and applied by the research and development communities, albeit probably with adaptations, translations and reservations of their own.

D. Learning Design and the focus on Learning Activities

Many of the issues already discussed in relation to practice models are central to the emergent field of learning design. ‘Learning Design’ in the broadest sense takes place whenever a teacher decides how to deliver a particular session, or devises a task to help learners develop specific knowledge or skills. Quality assurance and professionalisation of teaching have meant an increasingly formal approach to these activities, so that ‘designs’ in the form of lesson plans, module validation documents, pro-formas etc are routinely produced as evidence of the teaching process (e.g. for quality assurance or practitioner evaluation and reflection). These plans typically include:

· the people involved (learner(s), and optionally teacher(s) and other supporting roles);

· the sequence of tasks or activities undertaken;

· desired learning outcomes;

· content resources referenced;

· other tools and facilities required.

The focus on learners carrying out activities with planned outcomes – with content, tools and facilities in a supporting role – has widespread support from the educational literature
. Learning Design could more formally be defined, then, as the planning, structuring and sequencing of learning activities, and a ‘learning design’ as the plan, structure or sequence that resulted. 

This more formal senses of ‘learning design’ has been adopted back into mainstream learning and teaching from instructional design. ID is an educational specialism of information design, with strong leanings towards cognitive and systems science. Its main application is the design of learning materials and systems: its strengths are especially evident in distance delivery and self-directed contexts, where it can ‘design in’ some of the cognitive scaffolding that would otherwise be provided by the teacher. 

The predicted decline of face-to-face teaching has not occurred, however
, and instructional designers are increasingly involved in the development of systems (e.g. VLEs) and materials (e.g. NLN modules) for use in classroom-based or blended learning situations. Implementation models are used to represent the different pedagogical strategies and approaches that might be apply in these settings
. Practitioners also too have a stake knowing not just what tools or content are available to them, but how they should structure learners’ interactions with those tools and systems – in other words how to design and sequence learning activities. The present programme is fundamentally concerned with supporting practitioners to do this effectively.

IMS Learning Design is the specification that allows learning designs (or plans, or scenarios) to be expressed in technical terms. Developed principally at the Open University of the Netherlands, it is a continuation of the Educational Modelling Language project, which sought to re-focus attention away from educational objects towards educational roles, activities and interactions
. The rationale behind the pedagogical meta-model used in EML is described in Koper (2001). 

IMS LD can not only provide a prospective or planning view of the learning experience, but can be implemented in a VLE-type environment to provide a ‘real-time’ or ‘run-time’ view, in which learners are presented with the relevant tasks, resources and opportunities for interaction. There is the potential for direct integration of these activities with other standard-based systems, e.g. learning records; assessment systems, digital libraries and portals, and modular learning tools such as simulations.  

Explicit in the Educational Modelling Language project, which pre-dated IMS LD, was the hope that by describing learning activities in a richly contextualised way, not only could materials and systems be better integrated with those activities – and so more usable by practitioners and learners – but the elusive ‘adaptive’ system could be produced: learning activities, once formally defined, could be selected and delivered by the system itself to meet the individual needs of learners
. The present programme is not concerned with this possibility but with the potential of IMS LD to support learners and practitioners in the existing contexts of HE, FE and ACL.

At present, LD ‘players’ are in a pilot stage and it has yet to be seen whether they will have a profound effect on learners’ and teachers’ relationships with the digital environment. Even at this relatively early stage, however, IMS LD is being held out as a general language for describing learning and teaching practice
. The promise is that effective or proven learning designs could be specified, free of any particular educational content or context, and re-used by practitioners in new contexts. While other specifications focus on describing content (e.g. IMS Learning Object, SCORM, QTI) or services (e.g. Enterprise, LIP), LD focuses on learning activity. This makes it intuitively better aligned with the focus of current educational theory and accepted standards for educational practice. IMS LD seems likely to exert a powerful influence on the design of learning tools and systems in the near future, and this – coupled with the fact that there are still opportunities to influence its development – makes it important that outcomes from the present programme are oriented towards dialogue with the emerging standard.  

However, there are several reasons why IMS LD should not limit the scope of the programme. At present there is a poor fit between LD specifications and the language most practitioners use to describe their interactions with students. This could be overcome by an effective ‘player’/’editor’ and user interface (such as LAMS or EduBox), or conceivably by educating practitioners to use a standard language for learning design: both of these opportunities could be explored. A more fundamental problem arises, however, from the LD requirement for content and context, roles and tasks, to be defined separately. It seems probable that these aspects are inter-related in the way that practitioners (and learners) describe learning activities
 - possibly for good reason. 

This relates to a contentious recent article by Stephen Downes
. His argument, as I read it, is that learning designs either lack important contextual and content-based information – and so are not useful in new educational contexts – or they encode such complex and highly contextualised information that they are not re-usable in practice. This is not just a problem for IMS LD, of course
, but a problem that the development and implementation of IMS LD helps to illuminate.

Escaping this paradox requires a very clear definition of learning activity. Drawing on a range of current definitions
 I suggest that a learning activity is an interaction between a learner and an environment (optionally involving other learners, practitioners, resources, tools and services) to achieve a planned learning outcome. Under this definition, task, content and context are fundamentally inseparable. A simulation is one obvious example of this: the content of the representation determines what learners can do with it (what variables they can manipulate), and what the outcomes mean in terms of learners’ conceptual development. A role-play exercise would be another. It is difficult to imagine these activities being ‘re-used’ except for very similar outcomes, in a very similar context. Lose the content, and the task becomes meaningless. Redefine the outcome, and a different task (and content) is required. 

A discussion seems to present an example of a content- and context-free activity that could be re-used in almost any situation. However, once we consider what makes a discussion meaningful as a learning activity (i.e. what makes a planned outcome achievable) it appears that the discussion itself is only a medium or opportunity for learning: the learning activities (e.g. summarise, prompt, annotate, dispute etc) are still content- and context-dependent, though they may be defined provisionally and responsively in the course of the discussion itself.

If learning activities are the smallest units that can lead to meaningful learning
, there is a problem with the sheer number of activities that would need to be described for a complete representation of learning and teaching practice to be made available. There are not, of course, a limitless number of curricula and contexts for which activities are needed. Most practitioners, in HE and FE at least, are working in similar organisational contexts, supporting groups of learners with similar educational backgrounds, to meet a limited number of accredited outcomes. Learning activities categorised by outcome (i.e. subject area and level of study) can therefore be re-used to good effect, as the NLN programme has demonstrated
. Even in the more various curriculum contexts of HE, it is often when they encounter a richly contextualised example of an activity in use that practitioners recognise how it could be adapted for their own purposes (‘the real thing, in the real context, with the real people’
). This means that learning activities can be meaningfully represented and shared for re-use
, especially embedded into larger courseware structures and/or as richly contextualised examples for adaptation
. But it is difficult to see how this very large number of activities (and/or outcomes) could be further classified – except in relation to their context of use – or how context, content and task could be further de-coupled to produce a general model.

At a higher level of representation, however, there does seem to be scope for modelling re-usable structures of activities. An example often cited is the ‘problem based learning’ scenario (use case 10 in the IMS LD specification). Others might be ‘cognitive scaffolding’, ‘case-based’, ‘apprenticeship’ and ‘conversational’ models. At this level, ‘learning design’ involves not the design of discrete activities but the selection and  orchestration of activities in accordance with a particular theory of learners’ development. Within a structure, each activity could be separately interpreted for the relevant context and curriculum. The rationale behind the structure of activities could then be termed the approach to learning. 

Appendix 3 suggests one approach to modelling e-learning that would address these issues, and the implications for both LD specifications and practitioner vocabularies. Examples of ‘approaches to learning’ are tentatively described as re-usable structures of activity. It seems likely that the number of approaches available for description in this way is fairly limited; nor would a large number need to be available for practitioners to have a meaningful choice in any given context of learning.

The idea that learning design takes place at two levels – the learning activity and the learning approach – has an interesting counterpart in the findings of the TLTP3-funded SoURCE project. This project investigated re-usable learning software in a period just before the development of IMS LD. Effective re-use was found in two types of scenario:

(a) Small, integrated software elements could be used in a variety of courses where that content or task was appropriate. These can now be seen as single learning activities, or in most cases as pieces of content for use in single activities, such as questions and tests, simulations, graphics and virtual tools (virtual microscope, virtual human, global weather simulation). These content elements did not carry information about the pedagogic approach to be taken, and so were often re-used in ways that the original developer felt were inappropriate.

(b) ‘Relatively large well-described sections of courses'  were pedagogically richer and more contextualised, but could only be re-used in very similar contexts, or with considerable re-engineering. These were typically produced for a specific course, with learning activities fully integrated into the course structure. There was evidence that in some cases, however, the activities could be ‘emptied out’, leaving a shell that described a theoretical approach at a content- and context-free level. This might, tentatively, be seen as corresponding to the activity structures. It should be noted that the SoURCE project failed to find a significant number of activity structures that could be developed as generic shells for re-use
.

Finally, the two-level approach to learning design also ties in with current planning practice in UK HE and FE. Modules/units/courses are planned at one level, typically by a teaching team, and conversations are likely to take place about learning aims, learners’ prerequisites and needs, the values of the course and the institution, the resources available, and the overall orchestration of different teaching methods within the timetable. Individual sessions and interactions are typically planned at another level, usually by a single member of staff within the framework provided by the curriculum. This will involve more detailed consideration of learning activities, their order and content, resources available, and their match with individual learners’ needs. In a virtual and blended environment, practitioners need to decide what resources, tools and scenarios to deploy, or (in a discussion-type medium) what concepts, tasks and questions to introduce. In a face-to-face environment there will often be improvisatory changes and adaptations in the course of delivery.


Outcomes from the programme, and particularly the Desk Study (Learning Models), need to take account of the developing IMS Learning Design specification, without assuming that this will prove the most valuable means of representing learning activities and learning approaches to practitioners.

Learning design offers the promise of modelling (a) learning activities and (b) structures of activity or learning approaches. If learning activities are described as interactions with a planned learning outcome, there are likely to be too many discrete activities for a general model to be developed. However, other representations of learning activities, especially contextualised examples, are useful to practitioners. Increasingly open architectures for learning environments make it likely that activities, scenarios, tools etc will be shared and re-used as modular components. There may well be a limited number of approaches/activity structures that can be defined and classified within a general modelling framework. Again it may be possible for these to be shared and re-used (‘played’) in different systems – for example incorporating different activities – via an open technical architecture.

Appendix 7 contains further references to key Learning Design specifications and texts.


E. Challenges and approaches:

Explicit means of modelling learning and teaching practice

1. In order to be communicated, whether person-to-person, system-to-system, or person-to-system a model is generally realised in the form of an explicit representation
. However, the ‘models’ that practitioners draw on when they make decisions about learning and teaching are often implicit, based on ‘gut instinct’, prior experience, or imbibed habits of their institution or discipline. Many practitioners do not have a stable vocabulary for discussing their practice, even with colleagues in their college or subject area. 

2. This is partly a general problem in knowledge modelling
: the process of formalisation can leave out those aspects of practice that are actually most significant to practitioners. Lave and Wenger, for example, have shown that knowledge about practice can be passed on through mentoring, apprenticeship and legitimate peripheral participation, without ever being explicitly represented
. This points to the importance of research into the transfer of educational practice in general, without assuming that representation-based practices such as modelling are necessarily effective means to achieve this. It will be the task of the Research Study (practitioners) to explore this area. 

3. All models are biased in the sense that they include only certain features of a situation, and categorise them in a particular way. It has already been established that the funding programme is concerned with practice models, i.e. with models that represent aspects of the learning situation that are significant to practitioners. It has further been suggested that the modelling framework should be useful to practitioners in key decisions about overall approach to learning and choice of learning activity. An aspect might therefore be included for modelling because:

· practitioners have the power to influence it (e.g. choice of learning activity);

· variation in this aspect is shown to have an impact on the learner experience (e.g. choice and timing of assessment task);

· variation in this aspect has an impact on practitioners’ own experience (e.g. time devoted to student feedback);

· practitioners value this aspect and consider it significant (e.g. learning ‘styles’)
.

It is the task of the Research Study (Practitioners) to explore which aspects of the learning situation are most significant to practitioners, and in particular which aspects need to be made explicitly available for planning, adaptation, reflection and evaluation if practitioners are to respond to the changing contexts of e-learning. This must be done without losing sight of the fact that the model is a tool to support practitioners in these specific activities, and does not pretend to be a global description of learning, suitable to all purposes and perspectives.

4. A bias towards current practice will give the programme a realistic focus and ensure that outcomes are immediately relevant and usable. However, it runs the risk of ignoring novel aspects of learning, and aspects that are outside the awareness or day-to-day control of most practitioners. The Desk Study (e-learning models) will need to consider features of the learning situation that are emerging as significant but that may not yet be evident to practitioners themselves.

5. Several attempts have already been made to develop standard vocabularies and taxonomies (structured vocabularies) to describe learning practice. These include IMS LD itself, an LTSN generic centre initiative, and the JISC/NSF-funded DialogPlus project at the University of Southampton. Bloom’s taxonomy and Biggs’ SOLO taxonomy are earlier efforts at standardising descriptions of learning outcomes. They are relatively widely known, and given the focus on learning activities (defined as interactions with a planned learning outcome), they appear highly relevant to the present programme. These and other frameworks for practice modelling are described in more detail in Appendix 4.

6. It has been observed that effective learning and teaching practice is highly contextual. The ‘right’ choice of approach/activity depends not only on the desired outcome but on issues such as learner motivation, prior experiences of learning, social and cultural aspects of the situation, learners’ existing skills, the quality of relationship between learner and tutor etc. These aspects are notoriously difficult to model in any general schema. However, if practitioners are to make effective decisions, they will need information about the contexts in which the available options have previously been applied. Contextual aspects of learning may therefore need to be made explicit in ways other than by modelling, e.g. by video clips, case studies, or free-text descriptions.

Sharing and meaningful comparison of e-learning practices

1. Learning and teaching practice is currently represented in a wide diversity of forms, such as: 

· specifications for metadata relating to learning practice;

· datasets in educational systems;

· theoretical accounts (in academic English) of learning processes and situations;

· guidelines (in practitioner-focused English) describing ‘how to’ implement a specific learning activity or application;

· diagrams of intersecting cybernetic or information processes;

· pro-formas and matrices for describing different learning and teaching approaches;

· discussions – face to face and online – between interested groups of practitioners;

· standard vocabularies and taxonomies.

At present these different representational forms are all available in the e-learning environment, but few people utilise more than one or two of them. If the models encoded in these different forms could be shared and compared in common terms, for example with respect to their applicability in different learning teaching contexts, then their diversity would represent an enormous resource for the learning and teaching community. However, it is not clear that they could all be represented in a common vocabulary or format. 

2. User communities are interested in representing different significant features of the learning situation. So, for example, an instructional design model might take account of the different colours, sizes and positions of text used in a learning resource, but not of the social context of the classroom in which this resource is introduced. Even within the academic study of learning, practices which appear ‘the same’ when abstracted according to the instructional design model, appear very different when viewed through the lens of a sociological model. This makes it highly unlikely that the present programme will identify a universally acceptable framework (structured vocabulary etc) for modelling e-learning. 

3. Current discourses not only represent different aspects of the learning situation, but represent them in very different relations to one another. For example, the IMS Learning Design specification describes use-cases (different learning scenarios) in terms of a flow-chart of activities with specific pre-requisites and notifications. The entities ‘learner’, ‘learning object’, ‘learning environment’ etc exist in pre-determined relations with one another, to allow this specification to be implemented in a technical system with standardised data models and flows. Theoretical models of learning that are based on systems theory (or cybernetics) share this characteristic. However, other theoretical models represent relations between different aspects of the learning situation as variable, hypothetical, or unknowable. It may be the task of the model to investigate the nature of these relations in different contexts, or relations may be considered too complex and context-dependent to be modelled at all. In socio-cultural and activity theories, roles, relationships, activities and task meanings are negotiated in situ, and each becomes meaningful only in that particular context of action
. The notion of representing relations between aspects of learning in any generalised way will, in this theoretical context, be regarded with suspicion.

4. Variation may also be evident in different levels of generalisability across learning and teaching situations. It is obviously in the interests of a commercial distributor to represent the data models inherent in their VLE as almost infinitely generalisable across learning and teaching contexts. On the other hand, an academic study into student motivation will be careful to describe the exact context in which data was collected, and to express the limits within which its conclusions can validly be applied. Case studies generally make very low claims for generalisability, but contain very rich data about learning and teaching outcomes that can be highly valuable to practitioners. It will be important to assess the claims for generality made by any approach to e-learning. In other words, as well as finding some means of explicitly modelling learning and teaching situations, the programme must find ways of describing the legitimate context of application for a given approach.

Despite the apparent difficulties, a common focus on planning – particularly on planned approach (at the level of course or module) and planned activity (within learning sessions) –should allow a more stable set of significant features to emerge. From this particular (prospective and practitioner-focused) viewpoint, it may then be possible to represent, compare and apply different models to suit different situational needs. Comparison is likely to be based on a standard list of features relevant to practitioner choice, a standard means of representing variability of those features (e.g. dimensional or descriptive
), and some additional means of representing different contexts in which the approaches have actually been implemented and found to be effective.


Recognition and usability by the practitioner community

1. A standard language for the representation of practice models cannot be imposed, but it may be that it is already emergent and can be codified and encouraged. Although terms such as ‘seminar’ or ‘learning outcome’ are still used in different senses in the different subject communities of HE and FE
, there is evidence that usage may be converging. Reasons include the professionalisation of learning and teaching, the growth in quality assurance and standardisation of processes across traditional subject boundaries, and the expanding number of practitioner-oriented literatures and conferences. Initial teacher training in FE, and professional development in HE, mean that terms previously confined to educational researchers and specialists are now widely used by thoughtful practitioners. These terms are also used in cross-disciplinary forums such as the LTSN and NLN, and in journals such as Active Learning and Educational Developments. 

2. There remains a gulf between this conventional vocabulary and the standard vocabularies that meet the rigorous demands of a technical specification
. A metadata author needs to know how to distinguish between (say) a cognitive scaffolding and a cognitive apprenticeship approach to learning. Contributors to learning and teaching conferences have no such qualms. A recent X4L seminar concluded that there was a need for ‘a description of a teaching design in a structured plain-english format that can allow others to reuse and adapt the teaching design and associated resources’. Structured plain English remains the target, but it should not be assumed that either structure or plain-ness will ensure terms are applied consistently by practitioners. It seems far more likely that, faced with a list of terms, practitioners will choose just one to describe everything they do, and it will be the one they have heard used with greatest approval in their subject community, be that ‘constructivist’, ‘deep’ or ‘problem-based’ learning. This is a good reason for moving away from the loaded theoretical terms, and describing approaches to learning instead in terms of activity structures.

3. It is essential that models developed within this framework are applicable as well as shareable, i.e. capable of being operationalised in new contexts. Again this requirement can be narrowed down to a specific context of application: practitioners making choices about their choice and orchestration of learning activities. It will be for the Research Study (Practitioners) to explore what types of model are most applicable/usable in this context. Models must also be adaptable in response to new demands, and any frameworks for modelling practice must be flexible and adaptable enough to develop into the future future.

4. Because of the challenges outlined in this section, any formal representation will most likely act as a resource and opportunity for discussion about practice, rather than an instantly acceptable tool for structuring practice. Recognition and usability will only be assured through ongoing involvement of practitioners in the evaluation and embedding of the programme’s outcomes. 

Appendix 5 suggests a number of existing sources of practitioner-based models (implicit and explicit), such as staff development materials, case studies and guidelines.

Recognition and usability by the research community

Although the aim is to provide practical rather than theoretical models, it is important both for the credibility and the long-term usability of these models that they are couched in terms that are capable of testing through the established procedures of research and evaluation. 

1. An article by Aileen Earle of the CANDLE project
 presents a useful recent overview of the problems of ‘operationalising’ pedagogical theory. In this case she is concerned with technical operationalisation, but similar problems exist for the less radical step of translating theory into concrete approaches to practice. She points out that basic concepts in theory – such as authenticity, ownership, participation – are almost impossible to represent in a standardised taxonomy, and suggests that attempts to do so fail to recognise the epistemological differences between ‘hard’ and ‘soft’ knowledge (Becher’s terms). 

2. Without attempting to resolve the philosophical problem, the e-learning and pedagogies programme can help practitioners relate the values of authenticity, participation etc. to the planning of learning activities. Most practitioners experience e-learning theory as a series of slogans: ‘from the sage on the stage to the guide at the side’; ‘from instructionism to constructionism’; ‘rich environments’; ‘active learning’; down with ‘shovelware’, ‘paper behind glass’, ‘electronic page-turning’ etc. It is far from obvious to practitioners how these slogans translate into concrete decisions about practice, and one suspects that is not always obvious to the sloganisers either. The reason for attempting to represent theory in terms of activity structures is not because this exhausts the meaning of the theory – clearly it does not – but because it mines the theory for concrete applications to practice.
3. A general history of research in e-learning has been provided by Andrew Ravenscroft
. In this he outlines two major developments in theoretical thinking over the past 50 years. The first development was away from the behaviourist models of the 1950s to models that took increasingly more account of the cognitive activity, prior knowledge, and personal motivation of the individual learner, as the constructive nature of learning was progressively demonstrated and understood
. This development is almost universally acknowledged in e-learning research and design, and has spawned entire fields such as instructional design and constructivist educational theory. Practice in design and education has lagged behind, but there is a broad general awareness of the practical implications of constructivism.

4. The second development has taken more account of the collective social and cultural factors acting on the learning situation, as it has been understood that the meaning of knowledge is collectively negotiated, and that even solitary learners are dependent on collective processes, languages and tools
. One of the largest and most theoretically consistent research field in e-learning – research into networked learning communities – is strongly associated with social and cultural theories of learning. However, this tendency emphasises elements of the learning context that are notoriously difficult to model, particularly in terms that are convenient for computer-based systems. This has led to an interesting split in the research and development communities. The development of virtual learning systems and institutions has actually strengthened a countervailing tendency – particularly in the instructional design tradition – to conceive of learners as elements in an information processing system, in isolation from other human actors
. 

5. It will be vital, therefore, to involve members of the educational and learning technology research communities from a spectrum of different theoretical traditions. There will undoubtedly be debate over the extent to which models of e-learning can and should incorporate elements of the socio-cultural context in which learning takes place, and the degree to which models that conform to technical standards can satisfactorily represent the complexities of learning interactions. A major challenge will be finding common frames of reference for these debates, and articulating them with the pragmatic work of developing usable tools and resources. 

Further sources of theoretical models are suggested in Appendix 6

Recognition and usability by the technical/development community

Recognition and usability by the technical development community is in many ways the simplest outcome to determine, as standards already exist against which any new framework for modelling can be assessed. The danger will rather be that the simplicity of this process will be preferred to the more involved tasks of researching representations of practice in the practitioner community and developing appropriately rich representations of context.

As a candidate for a general modelling framework, the IMS LD specification has the important strength that it is already standardised, relatively stable, and compatible with other technical specifications for e-learning environments and architectures. It provides an important resource for developing a practitioner-oriented structured vocabulary. To date, however, it has not been widely used or evaluated for its compatibility with existing modes of learning and teaching practice. Nor have the theoretical assumptions and biases behind IMS LD been widely explored. An important task of the programme will therefore be to evaluate learning design systems, especially those based on IMS LD, for their usability and theoretical soundness
. A task of the Review Study (e-learning models) will be to develop an evaluation process and instrument(s) suitable for this purpose.

There are some interesting developments in ‘soft’ or ‘non-authoritative’ metadata in the standards community, where current specifications are acknowledged to be of limited value in representing rich contexts and contested definitions. Earle (2003) refers to work by Recker and Wiley: ‘this form of metadata captures the 'embedding' context of a learning object within instruction. For example, these data elements can describe how a learning object was reused, its juxtaposition to other learning objects, and its usefulness in particular instructional contexts. The metadata can also describe the community of users from which the learning object is derived’
.

A further Review within this funding programme will identify relevant vocabularies, taxonomies and standards to be pursued in collaboration with partner organisations. It should be noted that computer-based systems such as learning environments and tools do not necessarily make their data models explicit. A recent review of virtual learning environments and design tools
 is significant here. 
Further resources on technical models are suggested in Appendix 7.

Conclusions on approaches and challenges

1. It is clear that the three communities have different procedures not only for operationalising their existing models but also for developing new ones. For example, in the practitioner community, guidelines for practice may emerge as an outcome of a funded research project, or models may be refined through application and evaluation. In the researcher community, new data (bottom-up) or new theoretical perspectives (top-down) may lead to adaptations in the models that are described in the literature. And in the technical community, user testing as well as new technical developments will lead to new kinds of data models, relevant to new architectures, platforms and systems. These different procedures and values must be respected. At the same time, the programme must develop its own robust procedures for evaluating models in use, allowing new versions to be developed for new contexts of use.

All educational models emerge in a specific theoretical and pragmatic context. Models of e-learning cannot escape these contextual biases – in fact contextual bias is essential if they are to meet the criteria of applicability. The task of modelling is made possible by focusing on a particular perspective – practitioner planning – from which different approaches and activities may be selected. Usability in this process is the first priority. But the modelling framework must also allow UK HE and FE to adapt rapidly in a changing environment. This means that models must be drawn from the widest possible range of contexts, and the general framework should be broad enough to allow new approaches to be described – and even anticipated – as they emerge.

The holy grail would be a set of common parameters for modelling e-Learning situations. However, as explored above, this outcome is in principle unlikely. To date there are no signs that data standards, learning environments, the different theoretical accounts of learning, or existing practitioner-based vocabularies, are wholly effective in supporting the development and transfer of eLearning practice
. Still less are there any signs of convergence among these different terminologies, or among the relevant procedures for developing, validating and operationalising models. The best hope, then is for a structured vocabulary that can be used as a common resource for describing the range of learning activities and approaches.

It may be that the best and most appropriate outcome will be a more advanced dialogue among the three communities about the content of the different models that they use. Of course, collaboration and dialogue may be a first step in identifying areas in which common frameworks can usefully be developed and applied. Rather than aiming for a single conceptual solution the programme will work towards pragmatic goals, including the evaluation of existing approaches, but identifying opportunities to develop consensual representational frameworks wherever these seem feasible and useful.

Overall conclusions for the programme

The programme will work to identify or develop a framework for modelling approaches to e-learning, that has widespread recognition and acceptance among the practitioner communities of the JISC. It will seek to articulate this framework with a research-based framework for the evaluation of existing learning scenarios and the identification of potential new scenarios. It will also work with standards bodies to ensure two-way communication about the content of relevant standards and of the practitioner framework.

The practitioner framework will focus on a practitioner planning perspective and will probably differentiate between high-level approaches to learning (outline representation of activity structures, capable of application in many contexts) and low-level learning activities (richly represented, capable of re-use in a relatively small number of contexts). It will offer an opportunity for theories of learning to be articulated in a pragmatic and accessible fashion.

Development of framework will be used as an opportunity to carry on a range of dialogues about learning activities, learning design, and learning practice among the relevant communities. The aim is enhance communication and identify where common solutions are pragmatically possible, rather than to impose a global standard in areas where this may be unworkable and unacceptable.

The programme will make recommendations for the development of technical frameworks and systems to support the widest possible range of appropriate pegagogical approaches, including: 

· open platforms for orchestration of activities, tools, resources, content and services to different groups of learners;

· flexible generic tools for reflection, presentation, annotation, exploration, analysis, communication, assessing/giving feedback etc;

· developer environments to enable the design of subject-specific activities, simulations/scenarios, and modular tools;

· design environments for practitioners to orchestrate activities, tools, resources etc and to articulate and develop their own approaches to learning;

· open libraries of content, resources, activities, simulations/scenarios, modular tools and activity sequences/learning designs.



























































































� There are of course other stakeholders in the e-learning process: learners themselves; facilitating staff not identified as practitioners; institutional managers; members of inter-institutional bodies, projects and inspectorates; etc.  A more detailed role analysis, which may be of interest in relation to the Research Study (Practitioners), is given in Appendix 2. A complex typology of user groups is currently under development within the JISC Frameworks for eLearning Programme which, once completed, will replace any working definitions used in this Review. 


� The e-learning ‘fan’ model developed by FERL (‘Demonstrating Transformation’ programme) also takes a broad  view of what constitutes an ICT/ILT, including technologies not specifically designed for formal learning but widely used for informal information and communication activities. See http://ferl.becta.org.uk/subsite/fpp6/html/whatiselearning/model.htm.


� Goodyear and Steeples (2001) take the slightly different approach of defining different ‘levels’ at which modelling is required, e.g. pedagogical ‘philosophy’, ‘strategy’ and ‘tactics’. This presents an interesting complement to the approach suggested here.


� ‘Learner experience’ is a handy slogan, but it is far from obvious how that experience should be represented in discussion of e-learning. The Desk Study (e-learning models) will review options for evaluating learners’ experiences in relation to the different e-learning approaches. This is likely to include theoretical frameworks from educational research and evaluation, user-testing, needs analysis, action research, and critical reflection.


� See for example Britain and Liber (2000).


� See for example Ford et al (1996); Daniels (1996); Collis and van der Wende (2002).


� I have argued elsewhere that commercial VLE and MLE products are designed to support – and further rationalise – administrative and managerial processes, and only incidentally to support actual learning activities. The growing influence of MIS-type systems in college management processes may be another reason for the proliferation of systems-based organisational models. 


� 


� With thanks to Karen Fill at the Dialog Plus project, University of Southampton for this suggestion.


� See also DfES (2003) Towards a Unified E-learning Strategy: 56


� This will require close collaboration with the concurrent JISC e-Learning Frameworks programme


� For an interpretation of activity-centred learning in an e-learning context see Salmon 2002, Jochems et al 2003. 


� See e.g. JISC/UCISA (2003).


� See e.g. Reigeluth (1999), Nunes and MacPherson (2003): however there is no agreed standard for representing these models. The ‘pedagogical’ fields in IMS LOM are not widely or consistently used, and IMS LD is still in development.


� The global metaphor for learning in EML is a theatrical play with a cast, props, script etc. This will seem over-determined to many teachers (and learners), who are used to an improvisatory rather than a scripted approach. One weakness of early LD-players does indeed seem to be the difficulty of adapting ‘designs’ once learners have begun to interact with them.


� 


� See for example Peter Sloep’s commentary on Laurillard and McAndrew (2003). 


� This requirement arises from LD’s origins in instructional design, and from the pragmatic need to integrate LD with existing specifications for content, services etc, which were devised to suit the needs of instructional design. Here is a very pragmatic reason for including educational theory in the remit of this programme. Socio-cultural theories of learning focus on how learning activities come to have meaning for learners in specific contexts, while cognitive theorists see learning activities as inherently re-usable thanks to the similarities they perceive among individuals’ cognitive structures. The different interpretations give rise to very different assessments of LD as a standard language for describing learning events.


� Downes S (2003). Downes also observes that LD does not currently address: how content and instructional strategies may be represented; how popular learning theories may be expressed in software; and how interactions between learners and instructional systems may be represented. All are crucial issues for the E-Learning and Pedagogies programme.


� Though they do parallel the outcomes of a recent X4L seminar on the current state of learning design, which concluded that: 


The IMS Learning Design specification is still evolving


There are no ‘run-time’ systems to ‘play’ IMS Learning Design or authoring tools 


IMS Learning Design is not a language understood by teachers


Most teaching is deeply contextualised – and for good reasons


Many teachers are unable (and do not need) to express their practice at the level of abstraction required by IMS Learning Design


Many teachers do not possess a vocabulary for articulating and sharing their pedagogic strategies and designs with others, particularly beyond their cognate discipline areas.


There are wide variations in pedagogic cultures and practice between individuals, departments, institutions and curricula.


X4L Scotland & North Cluster Learning Design Meeting (2004)


� LD IMS (2003), Daniels (2001), 


� An earlier attempt by the LTSN Generic Centre to define a restricted vocabulary for learning and teaching came to a similar conclusion. The eLearning Thematic Network of the European Union (� HYPERLINK "http://www.elearntn.org" ��www.elearntn.org�) has recently published a series of definitions relating to problems in e-learning, in which it is implied that ‘pedagogical objective’ is the definitive feature of a learning activity.


� The NLN programme developed shareable content for post-16 colleges which was highly activity-focused. For an overview of the NLN pedagogical approach see Rigby S (2003).


� This comment was received in a research study of practitioners’ adoption of e-learning, and specifically of the representations of practice that they had found useful (Beetham 2002). The closest thing to ‘the real thing’ in this context might be video clips of learning activities in use, with practitioners talking about their rationale, and learners talking about their experience. This was the approach taken by the Effective Lecturing project: http://www.effectivelecturing.scotcit.ac.uk/.


� The same may not be true for the very various contexts and learning  needs encountered in ACL. 


� The idea of metaphorical thinking might be useful to describe what practitioners do when they see a learning activity in use in one context, and imaginatively adapt it for use in their own.


� This work has most recently been reported in Laurillard and McAndrew (2003). See also McAndrew (2003).


� Though this is not necessarily the case  - see the following section.


� Stefik (1995).


� Lave and Wenger (1991); Wenger (1999).


� These correspond quite closely to the four factors in practitioner decision-making cited by Collis and Moonen : environmental support, ease of use, educational effectiveness, and personal or subjective engagement. See � HYPERLINK "http://projects.edte.utwente.nl/4emodel/4emodel.htm" ��http://projects.edte.utwente.nl/4emodel/4emodel.htm�, reported in Collis et al (2000).


� See e.g. Engstrom et al (1999).


� A dimensional scale may be quantitative or relational – for example. teacher centred vs learner centred, informational vs process based. It has the advantage of allowing direct comparison of different approaches – though there are problems deciding where in practice a particular approach should be placed. A descriptive classification system depends on a restricted list of options and may be intuitively easier for practitioners to use (e.g. problem-based, case-based). It is less useful for direct comparison. Both systems run the risk of value judgments interfering with descriptive accuracy, and both rely on practitioners, and theorists, being prepared to describe their preferred approaches in terms provided by others, inevitably with a slightly different theoretical perspective.


� ASTER (1999)


� Appropriate forms of representation – i.e. those which are successfully used to mediate future practice – are always particular to a community’s needs, values, histories, and existing forms of representation. Bowker and Star (1999).


� Earle (2002)


� Ravenscroft (forthcoming, but see also 2001)


� See references to Bruner and Piaget.


� See references to Engstrom, Cole, Nardi and Lave & Wenger.


� See references to Dick and Carey, Reigeluth: see also Henderson (1996 and passim) and Agre (1999 and passim) for a critique of this approach.


� See Appendix 7.


� Recker and Wiley (2001), cited in Earle (2003).


� Britain and Liber (forthcoming 2004).


� McAndrew (2003).





Helen Beetham, January 2004
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