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This Review is designed to inform activities of the JISC eLearning and Pedagogy 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.

Appendix 1: Background

The background to the e-Learning and Pedagogy funding programme is given by the following developments.

(1) Widespread implementation and increasing use of Virtual Learning Environments in UK HE and FE has led to demand from practitioners for more effective guidance on good pedagogical practice
. A specific call has been for help in designing e-learning activities in these environments
.

(2) Developments in international standards and specifications for learning content offer increasingly powerful ways of describing educational materials
. These open standards also open up the possibility that e-learning tools may become increasingly componentised, to be orchestrated within open architectures or environments
. Work under a new JISC ‘e-learning Frameworks’ programme will see the emergence of a technical framework to support the development of flexible learning systems of this kind for UK HE and FE.

(3) Within the general focus on reusability
, attention has now moved from specification of learning objects to specification of learning activities. Developments in learning design offer new ways of integrating materials and activities in a pedagogically-informed way. They also offer richer frameworks for modelling learning interactions in virtual environments. So far they have not been widely available to practitioners
.

(4) The Government’s e-learning Strategy points to the need for effective learning design tools to help practitioners to develop and deliver their own learning activities
.

(5) There is evidence that neither learning object metadata, nor learning environments, nor existing practitioner-based vocabularies for describing learning and teaching, are in themselves effective in supporting the development and transfer of effective e-pedagogical practice
.

(6) There is a growing and related awareness of a need for effective dialogue among practitioner communities, educational research communities and developer communities (both systems and standards), who share a common focus on learning interactions and activities
.

The following three pages show the workplan for the programme and a graphical representation of how the different activities fit together.

	Objective
	Activities
	Details
	Outputs

	(1) to review and enhance current knowledge about effective pedagogies for e-learning;
	1a. Review (e-learning models)


	· Describe the areas of research, development and practitioner guidance where e-learning models are found.
	· Background study to inform Activities 1b and 2 (( 5b)

· Detailed ITT for Activities 1b & 2

	(2) 
	1b. Desk study (e-learning models)
	· Describe what is understood by ‘effective practice’ in relation to e-learning
· Develop an evaluation framework that may be applied to new instances of e-learning

· Identify and describe the range of models that inform the design and implementation of e-learning activities

· Develop a modelling tool that may be applied to new instances of e-learning activity design and implementation
	· Evaluation and modelling tools for Activity 4

· Initial definition of between 6 and 12 eLearning activities

· Resources for practitioners: e.g. guidelines on best practice; approaches to e-learning (( 5b)

	(3) 
	Community consultation (ongoing)
	· Advise on what is understood by ‘effective practice’ in e-learning

· Advise on the range of models of e-learning currently available

· Feed back on emerging outcomes from activities 1a and 1b
	· Recommendations to researchers and funding bodies: priorities for future R&D in e-learning (( 5b)

	(4) to explore how this knowledge can be effectively applied by practitioners in developing e-learning and teaching practice;
	2. Research study (practitioners)


	· Identify the resources (e.g. case studies), tools (e.g. learning design tools) and community practices that are used to support practitioners in adopting e-learning
· Evaluate the most effective resources, tools and approaches for supporting practitioners
	· Report: supporting the effective adoption of e-learning 
(( 5b)

· Annotated list of links to appropriate resources, tools and services (( 5b)

· Detailed recommendations for Activity 5



	(5) 
	Community consultation (ongoing)
	· Advise on the range of resources/tools/ practices currently in use

· Comment on emerging outcomes from activity 2
	· Recommendations to developers and funding bodies: supporting innovative e-learning practices

	(6) to develop terminology and frameworks that will improve understanding and sharing of practice in e-learning;
	3. Review (terminology)


	· Identify the range of taxonomies, frameworks and modelling languages used for describing educational (including e-learning) practice
	· Background study for the modelling aspects of Activity 2. 

· Proposals for further development work with partner(s)

	(7) to investigate approaches to design of e-learning activities, and make recommendations for further development (of software, guidelines or standards)
	4a. Review (design tools)
	· Review current ICT technologies that support effective learning design

· Review technologies in development that might be used to support effective learning design
	· List of learning design technologies for further exploration (Activity 4b)

· Detailed ITT for Activity 4b

	(8) 
	4b. Evaluation projects
	· Identify a range of learning design applications, including:

i. Design and delivery of specific learning activities within generic learning environments and platforms

ii. Development and use of integrated e-learning tools

· Model the relevant learning activities

· Evaluate (or re-evaluate) learning outcomes
	· Series of evaluation reports (( 5b)

· Refined and extended range of e-learning activities (( 5b)

· Refined modelling and evaluation tools for use by practitioners (( 5b)

· Analysis, report and guidelines 
(( 5b)

	(9) 
	Community consultation (ongoing)
	· Advise on priority areas for evaluation and modelling

· Comment on emerging outcomes from activity 4b
	

	(10) to develop recommendations and resources for the community, e.g. practical toolsets, methodologies etc.
	5a. Review (communication tools) 
	· Review current tools, databases and domain models

· Scope an appropriate tool to collate programme outputs
	· Recommended tool(s), mode of use and management options for collation of programme outputs

	1. 
	5b. Design, create and maintain practitioner-based resource(s)
	· Collate outcomes from programme Activities

· Make outcomes available internally to programme teams and consultants

· Make outcomes available to JISC user groups via Community consultations
	· Practitioner resources with community ownership and input

· Continuation strategy

	2. 
	Community consultation (ongoing)
	· Advise on priority areas for practitioner guidance and support

· Participate in community events and communication opportunities
· Comment on outcomes from Activity 5
	· 




Appendix 2: Role analysis of learning technology practitioners

	Role
	Typical practices/activities

	1. Educational developer
	· Support staff in adapting their practice to incorporate learning technologies (via workshops, consultation etc) Increase awareness of best practice 

· Enable exchange of ideas and experience in technology-based learning and teaching

· Evaluate the outcomes of integrating learning technologies into the curriculum
Establish procedures/protocols for evaluating the impact of learning technologies

· Work with other organisations and institutions e.g. in collaborative projects

· Work with learning technology  organisations external to the institution

	2. Educational researcher (learning technologies)
	· Undertake original research related to learning technology development and use 

· Contribute to learning-technology related journals, books and web sites

· Enable exchange of ideas and experience in technology-based learning & teaching (nationally and internationally)

· Collate and disseminate learning technology-related knowledge and expertise

	3. Technical developer/ researcher
	· Design/develop computer-based learning environments

· Design/develop web-based applications for use in learning and teaching

· Develop networks and network applications for use in learning and teaching

· Evaluate computer-based learning environments and applications for use in learning and teaching

	4. Resource/materials developer
	· Design/develop computer-based learning materials

· Adapt and customise electronic learning materials to meet particular course needs 

· Adapt content for computer-based learning environment
· Provide content for computer-based learning materials or learning environment

· Adapt existing programmes and modules to incorporate use of learning technologies

	5. C&IT skills professional
	· Assist and support students in developing general C&IT skills

· Assist and support students in developing C&IT skills for a specific subject area or learning activity

· Address students’ ‘new literacy’ skills (e.g. online information retrieval and evaluation)

· Assist and support staff in developing general C&IT skills

· Assist and support staff in developing C&IT skills for a specific subject area or learning activity

	6. Librarian/ resources professional 
	· Facilitate and support student access to electronic resources

· Support, update and maintain electronic learning materials
· Facilitate student access to learning technology expertise and services

	7. Technical support professional
	· Provide technical support for hardware and networks used in learning and teaching

· Provide technical support for software and systems used in learning and teaching

	8. Learning technologist (general)
	This category was included in the institutional audit to cover learning technology specialists who did not fit into any of the more specialist categories e.g. staff of externally funded learning technology or learning and teaching development projects. It had no specific activities but the ten ‘core’ activities were included here as an indicator of likely areas of work.

	9a. Manager (teams)
	· Form local strategy/policy related to learning and teaching, C&IT development, learning technologies

· Secure funding for learning technology related developments 

· Hold/co-ordinate learning technology related meetings in department/ team/institution

· Liase and collaborate with other units in the institution having related interests and objectives
· Identify and overcome barriers to development/use of learning technologies

· Identify needs and opportunities for development/deployment of learning technologies

	9b. Manager (projects)
	· Manage resources for learning technology projects 

· Manage teams of learning technology researchers and developers

· Manage learning technology R&D projects (internally or externally funded)

· Work with learning technology  organisations external to the institution

	10. Academic innovator
	· Deliver, support and assess student learning by means of C&IT

· Adapt existing programmes and modules to incorporate use of learning technologies 

· Update and review learning programmes to include learning technologies 

· Support, update and maintain electronic learning materials

· Provide content for computer-based learning materials or learning environment

	All users
(activities in descending order of frequency)
	1. Actively seek to keep abreast of developments in learning technologies

2. Facilitate access to learning technology expertise and services

3. Liase & collaborate with other units in the university having related interests & objectives

4. Act as consultant, mentor or change agent for other staff

5. Advise and assist with introduction of new technology into learning & teaching programmes

6. Increase colleagues’ awareness of best practice in learning technologies

7. Enable exchange of ideas and experience in technology-based learning and teaching

8. Facilitate & support  access to computer-based learning resources

9. Consult with support staff on appropriate use of learning technologies

10. Identify needs & opportunities for development/deployment of learning technologies


 Appendix 3: A framework for planning e-learning (activity and approach)

This is not intended as a definitive framework but as a perspective on the problem space, that seems to be compatible with a wide range of existing frameworks and models
. It is based on the definition of a learning activity as one or more learner(s) carrying out a task in an environment to meet a planned objective
. The role of the practitioner does not appear explicitly, as the practitioner is the subject of the planning process, though the specific role(s) played by practitioner(s), including the personal attributes, skills and knowledge they bring, naturally make up part of the environment for the learner.

At the higher level of planning (e.g. ‘curriculum development’; planning for a module or unit, or a substantial teaching session) a practitioner is concerned with the overall approach to learning (method or activity structures in LD). For example a course in medicine or nursing may be described as ‘case-based’ or ‘problem-based’ in its approach. A chemistry tutorial may be ‘scaffolded’, with progressive development of new concepts. A history course may be designed around a ‘disputation’ model of learning. These approaches will often be implicit in the practices of a particular discipline, or the habits of a particular practitioner. At this level the ‘outcome’ aspect of ‘activity’ is interpreted as the entire ‘curriculum’ i.e. the target qualifications, knowledge, skills etc for the whole period of study (course,  unit, session).

At the lower level (e.g. ‘instructional design’, ‘lesson planning’ or decisions taken in the immediate context of delivery), the practitioner is concerned with specific learning activities (activities in LD). These are ways of enabling a specific learner or group of learners, working with a specific set of local resources and affordances, to achieve a specific outcome in terms of concepts, skills, values, aptitudes etc.

From the individual learner’s perspective, each of the other perspectives (approach, outcome, environment) provides part of the context for learning. ‘Other learners’ might therefore be considered as part of the learning ‘environment’, though in some group learning situations it is more appropriate to think of a collective subject of the learning experience rather than a singular subject in a collaborative environment. Again from the learner’s perspective, aspects of the ‘approach’ that are not under conscious control of the practitioner, including personality, values, experience and so on, may be highly significant. However, this framework focuses on those aspects of the learning situation that are significant to the teacher in the context of planning.

Learning Design aims to define the relationship between content and systems in the form of a work flow – the way that content is deployed in specific interactions, in specific orders, within the system. The approach suggested here requires two steps. The first step, defining an approach (LD activity structure) corresponds to a general account of work flow, which is less detailed than the current LD use cases. Each element of that workflow is a separate activity which still needs to be specified in terms of the way in which content and context, task and content are integrated for specific users, in order to meet specific outcomes. This suggests that in order to be useful to practitioners, current LD use cases may need to be disaggregated into general approaches (which in technical terms may be defined using a particular practitioner tool for or viewpoint on the orchestration of workflows in the system) and activities (which may be modular activities to ‘plug and play’; may be defined as specific workflows among actors, content objects and specific modular tools in the system; or may not be defined in the system at all but simply supported by the availability of generic tools to learners and practitioners). This two-step approach introduces more flexibility into the system than is possible with current Learning Design use cases
.

In practitioner terms, one way of beginning to map theoretical onto practice models is therefore to specify approaches to learning from different theoretical schools in the form of general structures or flows of activity. Each workflow element (activity) will need to be further defined for a specific context of use, depending on the affordances of the available environment, the target curriculum, and the aptitudes and preferences of the learners. This is likely to be a complex task, since, as we have noted, there are probably an infinite number that could be defined. This complexity derives from the fact that an activity is an integrated event involving a learner engaged in a task with a desired outcome: optionally it may also involve other learners, a teacher or facilitator, learning tools and facilities, and content-based resources in prescribed relationships with one another.


Examples of theoretical approaches translated into activity structures/flows
Problem-based learning
(1) present problem (2) learner elaborates problem (e.g. through analysis, discussion) (3) learner seeks information (4) learner analyses and evaluate information for relevance (5) learner applies information to problem (6) learner presents solution(s)

Cognitive scaffolding (Piaget)
(1) present content (2) learner engages in content-related task (3) test comprehension (4) present next content in scaffolded sequence (5) next content-related task (etc)

Conversational model (Laurillard)
(1) set task goal (2) describe conception of subject (3) learner describes conception of subject (4) re-describe in light of learner action or description (5) adapt task goal in light of action or description (etc)

Learning cycle (Kolb)
(1) learner exposed to new experience or concept (2) learner actively observes/reflects (e.g. by structured note-taking, comprehension questions, discussion) (3) learner presents own conception (4) learner explores further (e.g. experimentation, research) (5) learner actively observes/reflects (6) learner presents refined conception of experience (etc).

Case-based approach
(1) present key terms, concepts and issues (2) learner presents understanding of key concepts [1 and 2 optional] (3) present cases (4) learner analyses cases in terms of key concepts (5) learner presents refined understanding of key concepts (etc)

‘Drill and practice’ approach

(1) demonstrate method or skill (2) learner practices (3) test achievement (4) demonstrate next method or skill (etc)

Apprenticeship model

(1) learner observes activity (2) discussion and reflection (3) learner participates peripherally in activity (4) learner receives feedback (intrinsic or extrinsic) (5) discussion and reflection (6) learner participates more centrally (etc) (7) feedback (8) discussion and reflection (etc)

Simulation/microworld
(1) present key terms, concepts and issues (2) learner presents understanding of key concepts [1 and 2 optional] (3) introduce simulation/microworld (4) define task or question (5) learner experiments with simulation/microworld (6) learner records outcomes (7) learner analyses outcomes in terms of key task or question (8) learner presents solutions (9) feedback and discussion

‘Constructivist’ activity sequence (example)

(1) present conception (2) illustrate conception (3) present instance or test case (4) learner analyses case in terms of conception (5) learner presents analysis (6) feedback or discussion

Workshop model

(1) Set task (2) individual/collaborative research (3) present outcomes (4) individual/group critique (5) refine outcomes
Points to note:

· Most activities can be either individual or collaborative.

· Structures/sequences can be either single or multiple loop. 

· Approaches can be combined.

· Many other approaches could be imagined, including some which are poorly described in the theoretical literature, e.g. based on gaming theory.
· Some approaches can be expressed as sets of activities to be included, rather than sequences to be completed in order (parallel rather than linear structures). For example:

	Aspects of the learning process
	Student’s role
	Teacher’s role

	Apprehending structure
	Look for structure
Discern topic goal
	Explain phenomena
Clarify structure
Negotiate topic goal

	Integrating parts
	Translate and interpret forms of representation
Relate goal to structure of discourse
	Offer mappings
Ask about internal relations

	Acting on descriptions
	Derive implications, solve problems, test hypotheses etc to produce descriptions
	Elicit descriptions
Compare descriptions
Highlight inconsistencies

	Using feedback
	Link teacher’s rediscription to relation between action and goal to produce new description
	Provide redescription
Elicit new description
Support linking process

	Reflecting on goal-action-feedback cycle
	Engage with goal
Relate to actions and feedback
	Prompt reflection
Support reflection on goal-action-feedback


(Adapted from Laurillard (1993: 86)

Appendix 4: Existing frameworks for modelling e-learning practice

Non-standards based frameworks include the CSALT Networked Learning Model and Britain and Liber’s Framework for Evaluating Virtual Learning Environments, based on Laurillard/Pask Conversational Theory and the Beer Viable Systems Model. 

The first of these (Goodyear, Steeples et al 2001) explores in much greater detail than is possible here the consequences of placing learner activity (in environments) at the centre of analysis. They also distinguishes helpfully between tasks designed by the tutor and activities carried out by the learner (though the use of the term ‘activity’ to cover both cases is so widespread that it may be more helpful to talk about practitioner planning perspective and the learner reflective perspective on ‘the same’ activity rather than trying to sustain two separate terms). The CSALT model also considers the issue of granule size, asserting that while both pedagogical ‘strategy’ (approach?) and ‘tactics’ (activity?) ‘contain well-formed specifications of the action that should be taken to achieve certain objectives given certain conditions’, these two levels of specification are only ‘loosely coupled’. If so, this has important implications for the notion of mapping approach onto activity structures.

Britain and Liber’s model (2000, 2004) is cybernetic, and as such translates readily into a planning tool for managing complexity at different levels within the learning organisation. To date it has chiefly been used at the managerial level (i.e. for planning the purchase and implementation of high-level systems) but it has the potential to be applied to the learning and teaching situation as well.

Both of these frameworks have been funded by the JISC and have received widespread support from the HE community, though are less familiar in other post-16 contexts. They should be central to any survey of existing frameworks and modelling practice.

A formal, standardised framework for modelling includes a list of aspects to be represented (technically ‘fields’), along with some means of assigning a value to each of those aspects in a specific context. Some aspects may be assigned an absolute value (e.g. age, gender, name, institution etc), but for the aspects of learning that are relevant to this programme, values are likely to be either dimensional (a point on a continuum) or descriptive (typically one word from a restricted vocabulary). 

Frameworks may be more or less structured, with aspects nested within one another hierarchically, or related via non-hierarchical dependencies. Given the theoretical differences that exist about how different aspects of a learning situation relate to one another, however, an acceptable framework is unlikely to extend beyond an agreed list of aspects and variables.

IMS Learning Design
 specifies the key entities in a learning activity as: roles, activities and environment (which includes the elements such as content, services, facilities, tools). Secondary entities are sequences of activities (which may be parallel as well as linear) and method, which is oriented towards learning outcomes. 

The specification also identifies 10 Use Cases, defined as ‘a set of scenarios tied together by a common user goal’ (Fowler 2000). As with other IMS specifications, restricted vocabularies are used to define the significant elements. A use case focuses on the work flow element of learning design, and is represented according to the following format:

· Title - a very short description. 

· Provided by - author, institution, etc. 

· Pedagogy/Type of learning - case based, problem based, individualised linear, etc. 

· Description/Context - idem 

· Learning objectives - idem 

· Roles: - the various participants, such as student, tutor, assessor, etc. 

· Different types of learning content used - local texts, internet pages, multimedia DVDs. 

· Different types of learning services/facilities/tools used - external expert, groupware. 

· Different types of collaborative activities - among students, between students and tutors, etc. 

· Learning activity workflow - how Actors / Content / Services interact. 

· Scenarios - e.g., the same content may be used for face-to-face and distance learning. 

· Other needs / Specific requirements - e.g. accessibility, specific target groups, etc. 

This variables are defined using restricted vocabularies.
The European CANDLE project
 has devised a metadata framework for describing pedagogical activity, based around the concepts of purpose, structure, context, tools, objects and roles. Their description of pedagogical purpose or approach makes use of a subset of Reeves’ 14 dimensions (see below) and a number of IMS Learning Object tags. Note that they adopted a dimensional approach after failing to identify a limited set of ‘pedagogical factors’ from the research literature.

Reeves’ 14 dimensions:

3. epistemology; 

4. pedagogical philosophy; 

5. underlying psychology; 

6. goal orientation; 

7. experiential value; 

8. teacher role; 

9. program flexibility; 

10. value of errors; 

11. motivation; 

12. accommodation of individual differences; 

13. learner control; 

14. user activity; 

15. cooperative learning; 

16. cultural sensitivity.

An LTSN Generic Centre/Resource Discovery Network initiative
 has defined a number of restricted vocabularies for use in the new learning and teaching portal for UK HE and FE. Though it is not specifically designed around learning activities, the ‘pedagogy’ vocabulary is of interest in relation to framework design, particularly as it has been devised from research among practitioners in UK HE and FE.

The DialogPlus project at the University of Southampton defines seven elements of a learning scenario, four requisite and three optional:

Requisite: 
1. learning outcomes 
2. a set of attributes 
3. tasks 
4. roles 
Optional: 
5. tools 
6. resources 
7. outputs. 
This project has also adopted a dimensional approach to the definition of learning approaches, along the axes reflection-non-reflection, experiential-informational, and individual-social. Of particular interest is the way that this classification of learning approaches has been developed into a toolkit for planning learning activities, organised around activity, context, actions and co-ordinating actions (i.e. with two potential ‘levels’ of action)
. The authors report that this mapping derives from Kuutti (1996). It has already been mapped to the LTSN/RDN vocabulary described above.
The X4L (exchange for learning)
 project cluster supports the embedding and use of existing e-learning content, with a focus on learning activity and intended learning outcomes. There are three tools-development projects and a pilot learning materials repository (the ReLOAD project is discussed in Appendix 7). The cluster recently reviewed the state of learning design and concluded that learning should be modelled along the following ‘dimensions’: Teacher Learner Context Process Resource. Evaluations of the X4L projects will be an important ongoing strand of the present programme.

A reference model for online learning communities, with a number of suggested terminologies (e.g. for contexts of learning and roles of different actors) has been developed by the University of Bremen
. An educational taxonomy for use with the ‘educational’ fields of IMS Learning Object Metadata was developed by the Scottish Educational Staff Development Library
 to support a national database of practitioner-oriented materials. A similar LOM-based vocabulary was developed for the Reusable Software Library that emerged as an outcome of the TLTP-funded SoURCE project
. And the Europa e-learning project has 

An tentative approach to defining relevant features and variables within the overall planning model (Appendix 3) is given below. 

	General feature
	Component elements*
	Fields that might be defined


	Learning involves one or more people in specific roles

(LD entity: role)
	Learner* (student, pupil, peer, co-learner, researcher…)
	Age, gender, stage of study, prior attainment, motivational factors, preferred learning style, other psychological factors, social background, funding status…

	
	Teacher (tutor, lecturer, facilitator, expert, moderator, instructor, peer tutor…)
	Age, gender, stage of career, prior experience, motivational factors, social background, contract status…

	
	Author/designer (author, instructional designer, software designer, developer, consultant…)
	Authority, visibility, expertise…
(This may more appropriately be x-referenced to the actual resource or learning environment: see environment)

	
	Other enabling roles (manager, administrator, educational researcher, teaching assistant, learning technologist, educational developer…)
	Role-dependent

	Learning follows an explicit or implicit curriculum

(LD entity: method)
	Subject area or discipline*
	Norms, rules, skills, procedures, values, key terms, theoretical frameworks…

	
	Course/module/unit 
	Level of study, qualification, learning aims and objectives, teaching and learning methods, assessment criteria, desired outcomes…

	
	Learning session or activity*
	Desired outcomes, teaching methods (see also activity)

	Learning is activity focused
(LD entity: activity)
	Activity aims (‘desired learning outcomes’)
	Explicitness, achievability, progressivity, perceived relevance…

	
	Nature of activity*
	(According to restricted vocabulary of terms, e.g. Bloom’s taxonomy); probably
x-ref to content-based resources

	
	Difficulty of activity
	Level, complexity, options…

	
	Pre-requisite skills and knowledge*
	x-ref to curriculum?

	
	New skills and knowledge (actual outcomes)*
	(Need to be made explicit in order to be observed, e.g. by assessment)

	Learning takes place over time

(LD entity: activity)
	Sequence of activities and interactions
	Linear vs parallel/branching, compulsory vs optional, problem-based vs content based, tutor vs learner control, cognitive scaffolding …

	
	Total time required
	Learner time, tutor time, other staff time, scheduled vs self-directed time…

	Learning takes place in an environment with specific affordances, facilities and tools

(LD entity: environment)
	Physical-institutional context*
	May involve a controlled list e.g. classroom, lecture hall, laboratory, field, library, study, workplace, home… and/or dimensions such as public/private, controlled/open, comfort, familiarity, access…

	
	Virtual environment
	Specific affordances of virtual environment – may also be dimensional e.g. public/private, controlled/open, familiarity, access…

	
	Physical facilities/tools
	Different fields might apply to tools for presentation, analysis, synthesis, creation, amendment, recording, simulation, exploration, discussion etc

	
	Virtual facilities/tools
	As above: also online services

	
	Content-based resources

	e.g. medium, structure, length, format, complexity, difficulty, relevance, interest…

	Learning takes place in a social context including norms, behaviours, relationships, shared meanings

(No LD equivalent)
	Immediate context of interaction*
	Tone, body language, personal style, perceived influence, perceived intention, previous interactions, other personal and interpersonal factors…

	
	Local context*
	Social norms of the lecture, tutorial, seminar, library, mentoring relationship, workplace, home context for private study… 

	
	Wider context*
	Norms of learning organisation, norms of wider culture (in re. learning in general)…


* indicates necessary property of any learning interaction

Other relevant taxonomies and frameworks

Bloom’s taxonomy was originally developed to classify the complexity of questions asked in assessment, but has become used as a general system for classifying learning outcomes. Practitioners are often encouraged to use verbs from Bloom’s taxonomy to define the desired outcomes of a course or learning session. The basic cognitive competences to be demonstrated are: knowledge, comprehension, application, analysis, synthesis and evaluation (see Bloom 1956 for the full schema). There are also competences for psychomotor and affective learning.
Biggs’ and Collis’ SOLO (Structure of Learning Outcomes) taxonomy is based on a formal classification of the cognitive complexity of different learning outcomes. In ascending order of complexity, they are: pre-structural, uni- structural, multi- structural, relational and extended abstract. See Biggs (1999) for an explanation.

Kolb’s experiential learning cycle (Kolb 1984) identifies four different phases of learning, and has been extended to describe four different learning styles: experience, reflection, conceptualisation, experimentation. See http://www.dmu.ac.uk/~jamesa/learning/experience.htm#Elaborations for an elaboration of Kolb’s work.

Laurillard’s conversational model (Laurillard 1994) has been widely adopted as an effective approach to the design of e-learning. It offers a cybernetic account of the learning interaction, leading to a number of prescriptions for effective learning. Any approach must, in Laurillard’s view, include the capacity for discussion, adaptation (of tasks and representations), interaction (with a task world) and reflection.

Salmon’s Five-Stage Model of Computer Mediated Communication (Salmon 2000) describes how learners should be supported through progressive participation in an online learning community: access and motivation; online socialisation; information exchange; knowledge construction and development. Her e-tivities framework (Salmon 2002) involves: information, stimulus or challenge; online activity; interaction or participation; and summary, feedback or critique from an e-moderator. Both frameworks are explicitly designed to help practitioners plan and approach e-learning, and their popularity certainly suggests that they have a high degree of usability. 

Other models include Ten Learning Spaces, proposed by Otto Peters (http://www.tbc.dk/pdf/peters-a_pedagogical_model.pdf); Web Enhanced to Web Enabled Models, proposed by Netskills (http://www.netskills.ac.uk); Conole and  Oliver’s (1998) pedagogical framework for e-learning, loosely based on Laurillard; Pang and Hung’s (2001) activity theory approach to e-learning environments; and many others.


Frameworks for describing practitioners’ decision-making wrt different approaches

This is a slightly different category of frameworks, which seek not so much to support as to explain practitioners’ choices about approaches to e-learning. The 4-E model proposed by Betty Collis and Jef Moonen (Collis et al, 2000) has already been discussed. This suggests that practitioners take decisions based on four factors: environmental support, ease of use, educational effectiveness, and their personal or subjective engagement. 

Peter Twining has developed a Computer Practice Framework which assesses several factors in a descriptive fashion. His web site at http://www.med8.info/cpf/taxonomy.htm also reviews and categorises a range of other frameworks.

Britain and Liber (2000) make use of two models to develop their Framework for Pedagogical Evaluation of Virtual Learning Environments, the Conversation Framework (see below) and a cybernetic model (Beer, 1981). This framework was applied to the analysis of different systems and their affordances, rather than to the development of learning activities within available systems. However, it will shortly be augmented by a framework more oriented towards learning design (Britain and Liber, forthcoming 2004).
Appendix 5: Further sources of practice models

Models of e-learning are often implicit in case studies and practitioner accounts. The second of these categories may not be formally recorded at all, but may exist only in professional development portfolios, teaching plans and observations, informal presentations, notes and emails. These accounts are only likely to be accessible via community consultation. 
There have been a large number of nationally and institutionally funded projects in e-learning, which have typically been required to produce reports of their effectiveness. Reports vary in how formally they approach the task of describing and evaluating the relevant learning scenarios, and in some cases the pedagogical model(s) may be implicit. However, it is an important commitment of this programme to learn from past projects. Some relevant projects include:

· TLTP (especially generic projects e.g. ASTER, EFFECTS, SoURCE): http://www.tltp.ac.uk

· FDTL projects: 

· JISC-funded projects (see e.g. Britain and Liber, 2000; Lee et al 1999; Goodyear and Steeples 2001); Click and Go; the X4L projects: these and others available from http://www.jisc.ac.uk/projects/.

· SHEFC funded projects: 

· Ferl and the FPP: http://

· The NLN and associated evaluation projects: http://

· The National Grid for Learning and : http://www.ngfl.gov.uk/

· Other BeCTA initiatives: 

· The UK eUniversity project:

·  The Europa e-learning project: http://www.elearningeuropa.info/

Guides, resources and workshop materials have also been developed by national support centres (e.g. BECTA, LTSN, ESRC, NLN, ALT, TechDis, NetSkills, JISC, LSDA). A large body of similar materials have been produced internally by HE and FE institutions (e.g. staff development materials, student guides, exemplar teaching materials), some of which are publicly available.

Very useful sources of learning activities are textbooks for practitioners: obviously there are those with an e-learning focus – see the ELT bibliography (http://www.elt.ac.uk/ELT%20documents/materials/Bibliography.pdf) along with more recent texts such as Weller (2002) and Jochems et al (2003). General introductory texts can also be useful, especially with numbers in the title: Phil Race’s 53 interesting things to do in lectures, Neil Fleming’s 55 Strategies for Teaching, the ‘500 tips’ series etc. These describe varied and  innovative approaches to learning and teaching that have been evaluated in practice, unlike many of the more ‘common sense’ approaches used by practitioners.

The following pages offer a typology of resources actually used by practitioners to describe and structure their practice, based on research carried out in UK HE in 2001-2002.

Typology of guidance artefacts to support e-learning practice

	Perspective

           of user

Type of

artefact
	1. Learner 
	2. Teacher, learning facilitator
	3. Resource developer (educational artefacts e.g. systems, software, materials)
	4. Educational developer (individual educational practice)
	5. Strategic developer (collective/organisational practice)

	Tool supporting practice 
(enabling or constraining of practice, focus on activity/production, inherently interactive)
	Learning environment and components (tools for taking part in learning transactions: administration, resource and time management, assessment etc) 

Authoring/design tool

Data analysis tool

Tools for drafting, developing, commenting, discussion, argumentation

Subject-specific tool or instrument

(Artefacts designed to structure and support learning – may be more or less subject specific) 
	<- all of column 1 (to structure and support teaching objectives)

Learning environment and components (tools for design and facilitation of learning transactions: administration, resource and time management, assessment etc)

(Artefacts designed to structure and support teaching and lesson planning)


	Authoring and design tools, programming tools and languages, builder environments, publishing tools


	
	


	Framework or protocol scaffolding practice (prescriptive of practice, focus on sequence and structure, designed to be used interactively)
	Hypertexts, web pages, learning activities, courseware

Guidelines, interactive documents, assessment tasks
	Frameworks, toolkits, models, guidelines, ‘tips and tricks’. matrices, interactive documents

(Interactive representations of L&T practice, more or less structured/prescriptive as to future practice)
	Design protocols, process frameworks and models, guidelines, interactive documents

(Interactive representations of design/development practice, more or less structured/prescriptive as to future practice)
	Protocols, process frameworks, guidelines, models etc relating to professional development.

(Interactive representations of development practice, more or less structured/prescriptive as to future practice)

<- all of these as frameworks to support the practice of others
	Protocols, process frameworks, guidelines, models etc relating to organisational development.

(Interactive representations of development practice, more or less structured/prescriptive as to future practice)

	Resource or text describing practice (descriptive of practice, focus on content and outcomes, not inherently interactive)
	Learning resource

(Material offering specific learning content) 
	Pedagogical theory, hypothesis, model

Report, case study, teaching observation

Video recording, audio recording

Interview, structured dialogue etc

(Account of learning and teaching practice – generic or subject specific, structured or freestyle)
	<- all of column 1 as examples or components for new artefacts

Instructional design theory, hypothesis, model

Case study, report, account etc of design practice
	<- all of columns 1 and 2 as examples for new learning and teaching practices

Educational development theory, hypothesis, model

Developmental case study, report, account of practice
	Organisational development theory, hypothesis, model

Developmental case study, report, account of practice

Examples of strategies, policies etc from other organisations.


Appendix 6: Sources of theoretical models

Models that originate in the research community often exist at a high level of abstraction. However, it has been argued that they are important not only in providing criteria against which to evaluate the effectiveness of practice models, but in indicating their limitations and pointing up where new modes of practice may need to emerge. 

The e-learning Thematic Network (TN) of the European Commission brings together centres of excellence in a number of European countries (including the UK OU) to consider current research into what they designate the ‘primary problem’ in e-learning: What is effective for learning and how does it vary according to the learning context and learning objectives? Further details from http://www.elearntn.org/. Many HEIs in the UK now have e-learning research centres, working on this or very similar primary problems, with staff from a variety of academic backgrounds. These centres, their staff and publication resources offer an obvious source of theoretical models for e-learning. 

The following ideas that have been particularly influential on current approaches to learning (including e-learning). Unfortunately this does not constitute a classification system, and nor do the available taxonomies agree to any great extent about how these theorists should be classified. In the field of educational theory, there are more differences of emphasis and rhetoric than of substance: ideas of one theorist are constantly adopted, adapted, reinterpreted and relabelled by others. Therefore most of these theorists would agree in principle with the constructivist ideas of Piaget etc, but would interpret them in different ways.

· Constructive development (see references to Piaget, Woods, von Glaserfeld; also a useful summary at http://www.dmu.ac.uk/~jamesa/learning/piaget.htm)
· Social development (see references to Vygotsky, Bruner and Daniels: also a useful summary at http://tip.psychology.org/vygotsky.html).

· Activity theory and situated learning (see references to Cole, Engstrom, Kaptelinin, Nardi, Lave and Wenger, also a useful summary at http://www.comp.glam.ac.uk/pages/staff/srharris/pages/Activity%20Theory.htm#top)

· Reflective learning (see references to Schon, Dewey and Jarvis).

· Cybernetics/systems theory (see references to Pask and Laurillard: also Conole and Oliver, Britain and Liber).

· Instructional design theory (see references to Gagne, Dick and Carey, Rigeleuth, Horton: also links to Instructional Design from Martin Ryder’s pages below).

· Learning styles and approaches (see references to Felder, Gardner, Marton, Honey and Mumford, Riding and Raynor, Reinking: also a useful summary at: http://www.indstate.edu/ctl/styles/learning.html#STYLES).
Martin Ryder’s pages at http://carbon.cudenver.edu/~mryder/itc_data/theory.html have possibly the most comprehensive account of the different theoretical schools relevant to e-learning
James Atherton offers a more user-friendly resource at http://www.dmu.ac.uk/~jamesa/learning/. It includes a very useful site map (outline taxonomy?) of different learning theories.

The Theory into Practice database should also be mentioned: http://tip.psychology.org/theories.html.

The following are available from http://www.elt.ac.uk/materials.htm: 

· Bibliography (25KB pdf) of books and articles on learning technologies

· Annotated list of Learning Technology journals

· Annotated list of Learning Technology web sites 
Other potential sources of theoretical models – sometimes implicit - include: 

· Conferences and conference proceedings (e.g. ALT-C, Improving Student Learning, Forum for the Advancement of Continuing Education)

· Project outcomes, reports and publications

Appendix 7: Technical standards and technical resources

This Review has focused rather exclusively on IMS Learning Design specification, for which some resources are:

· IMS LD specification: www.cetis.ac.uk/content/20030214174159; www.imsproject.org/

· Educational Modelling Language: http://eml.ou.nl/eml-ou-nl.htm
Other relevant specifications include simple sequencing (www.imsproject.org/; www.cetis.ac.uk/lib/media/ssbrief.pdf), IMS Content Packaging, IMS Learning Object Metadata and other recent content-related developments. Of additional interest may be related specifications and standards produced by ADL (particularly SCORM), IEEE/ISSS, BSI, ISO, AICC, ARIADNE and Prometeus. Links to all of these standards, plus a fairly recent (2002) CEN/ISSS survey of Educational Modelling Languages, can be found from:

· CETIS Educational Content SIG: www.cetis.ac.uk/groups/20010809144711/viewGroup

· CETIS Pedagogy Forum: http://www.cetis.ac.uk/members/pedagogy/

Pilot applications of these specifications include:

· Learning Activity Management System (LAMS): a LD-inspired system for the creation and running of learning designs in the form of sequences of learning activities. www.melcoe.mq.edu.au/res.htm; www.cetis.ac.uk/content2/20031105152011
· RELOAD: an X4L project to implement IMS content packaging, simple sequencing and learning design specifications in a suite of open-source tools. http://www.reload.ac.uk/

· EduBox: developed at the Open University of the Netherlands as an EML ‘player’ 

Other software enabling the design and orchestration of learning activites (though not based on the IMS LD specification) include:

· Kar2ouche: www.kar2ouche.com

· Promethean: www.promethean.co.uk/
Relevant vocabularies and taxonomies will be the subject of a second Review study, though some are referenced in the section on ‘Existing frameworks’. Any comprehensive survey should also consider non-standards based efforts to build semantic networks and ontologies for learning entities: see e.g. PALO: http://sensei.lsi.uned.es/palo, Semantic Web: http://www.w3.org/2001/sw/WebOnt/.
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Appendix 9: Provisional framework for describing and evaluating instances of e-learning

This provisional framework is designed for use in advance of the final outcomes from the Desk Study (e-learning models). If the e-learning planning tool is taken as representative of key aspects to be described, an open-box approach to collection of instances would require the following information.

A. Describe the context in which you are working

1. Learners (Typical age, stage and level of study; prior experience including pre-requisite achievements; any other information relavent to their learning needs and preferences)

2. Curriculum (Subject area or discipline; course/module/unit title; qualification (if relevant); learning aims and outcomes; assessment approach and criteria; other relevant information)

3. Environment
(Physical location; available tools and resources; available virtual environments, tools and resources; available information services; available content-based resources; other relevant information)

B. Describe the learning activity or approach

1. Specific learning outcomes (skills, knowledge etc, with indication of level where appropriate)

2. Pre-requisites (skills, knowledge etc, with indication of level where appropriate)

3. (a) General approach used (provide range of options?)

AND/OR (b) Sequence of activity/ies (please number and describe each using 4-7 below)

4. Nature of activity/ies or task(s) (prompt to use Bloom’s taxonomy or Laurillard’s aspects of the learning process?)

5. Groups (whole class, individuals, pairs, small groups etc)

6. Tools/facilities used

7. Content-based resources used

8. Total time taken

C. Evaluate the outcomes for learners

1. (If available) Assessment scores (relative to other cohorts if available and relevant)

2. (If available) Student feedback

3. Tutor observation and reflection

D. Other information

1. Tell us about any important considerations when choosing this approach or activity.

2. Would you recommend this approach to other practitioners working in a similar context?

3. Would you recommend it to practitioners working in different contexts? (Such as…?)

4. Is there anything else you would tell another practitioner about using this approach?

activity





activity





activity





activity





activity





structure/flow of activities





theoretical approach





Outcome�subject/discipline area, target knowledge/ skills





Prior experience of learner(s) with tools, environments, services; match of  learning style and approach to affordances of learning environment 





Prior subject knowledge and skills of learner(s), prior conceptions, motivation to achieve specific outcomes, match of style/ approach to content





Knowledge represented in specific media and formats; skills facilitated through specific tools; impact of learning environments on the meaning of knowledge and skills





Learner(s)�needs, motives, prior experience of learning, social and interpersonal skills, learning styles and approaches





Environment�available tools, facilities, services, resources, environments etc 





Activity


‘interaction of learner with environment, leading to planned outcome’





Activities 2 & 5: consultation, requirements analysis & resource development





analyse review collate evaluate








Resources, guidelines and tools





Activity 4: evaluation projects





Evaluated models





Evaluation framework => evaluation tool





apply





describe





Specific instances of e-learning





Descriptive framework => modelling tool





Specific models





generate





refine





apply





Activities 1 & 3: developing e-learning models








� 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).


� ‘Pedagogical issues… appear to have been of secondary concern until now,’ JISC/UCISA (2003). See also A revised ‘Framework for pedagogical Evaluation of VLEs’ has been commissioned from S Britain (forthcoming 2004), taking account of new developments in VLE systems and usage. This will provide an important context for the work of this programme.


� Britain S (forthcoming 2004). Symptomatic of this demand among practitioners has been the success of Gilly Salmon’s book, e-tivities (2002). 


� See IMS Learning Design v1.0 www.imsglobal.org/learningdesign/index.cfm; SCORM’s Content Aggregation Model and Run-Time Environment for learning objects: www.adlnet.org/index.cfm?fuseaction=scormabt


� E.g. the LIP and Enterprise standards: also open architectures such as Zope. There is some evidence that commercial VLEs are moving around to these enterprise standards, allowing more integration of customised components. Both LearnWise and WebCT Vista are exposing APIs to allow custom extension integration work (again see Britain S, forthcoming 2004).


� See for example Littlejohn (2003).


� See Appendix 7 for more details.


� DfES (2003): 56.


� McAndrew (2003).


� DfES (2003): 64-7. Examples of this trend include the establishment of the CETIS Learning Design and Pedagogy SIGs, and the number of e-learning departments being established in partnership with Education Departments and Learning and Teaching (CPD) Units.


� Beetham et al (2000). These roles were arrived at using a statistical technique called cluster analysis applied to responses to a survey of staff activities in UK HE. Distinctions between roles were statistically clear cut but did not correspond to divisions of labour among individuals – in other words most individuals working with learning technologies were undertaking several of these roles concurrently. There were also ten activities undertaken by a majority of all participants in the survey, which can be taken as paradigmatic of work in this area.


� Arguably Goodyear and Steeples (2001), Earle (2002) and Britain and Liber (2000) – see appendix 4.


� This is of course a contested definition – I am grateful to Karen Fill and Grainne Conole of the DialogPlus project for an interesting recent dialogue on this subject, to which I hope to do justice in later versions of this document. Note that Goodyear and Steeples (2001) distinguish ‘task’ – designed by the practitioner – from ‘activity’ – actually carried out by the learner.


� In fact there may be more than two steps or levels involved. The DialogPlus project, cited previously, allows Learning Activities to be disaggregated further into MicroActivities, and clumped into progressively larger learning clusters. The model developed by CSALT (Goodyear et al 2001) has Philosophy -> High Level Pedagogy -> Pedagogical Strategy -> Pedagogical Tactics. Beer’s Viable Systems Model (see Liber and Britain, forthcoming 2004) has Steering Course Development -> Adaptation of Teaching Practices -> Module Management (-> Activity Management?). These are useful refinements. All support the central thesis that a philosophy or approach cannot be translated directly into a workflow at the level of interactions between learners, environments and tasks – i.e. at least one intervening level of analysis is needed – whether those interactions are termed Activities, MicroActivities or Pedagogical Tactics.


� Learning Design v.1.0: http://imsglobal.org/learningdesign/ldv1p0/imsld_bestv1p0.html#1502226


� http://www.candle.eu.org


� http://www.ltsn.ac.uk/genericcentre/index.asp?id=19232


� Conole et al (forthcoming 2004). I am grateful to the authors for a pre-publication version of this paper.


� http://www.jisc.ac.uk/index.cfm?name=programme_x4l


� http://www.scil.ch/seufert/docs/reference-model-online-learning-communities.pdf


� http://www.sesdl.scotcit.ac.uk/taxonomy/


� http://www.resl.ac.uk


� In practice a much smaller sub-set of these fields would need to be selected as significant – but it may be interesting to start from as many potential fields as can be identified, ranging across all the different learning theories available, before consulting on how these should be ordered and managed. The pragmatic tendency will be to focus on those fields where discrete vocabularies or stable dimensions of variance can be identified, but it might be important to note what is left out in this process, as well as what can be included.


� A national survey of artefacts used to support learning technology practice (Beetham 2002) found that artefacts identified as ‘tools’ or ‘frameworks’ were capable of immediate adoption into practice but only where they were clearly and specifically relevant to existing practices. They were regarded by expert practitioners as overly constraining, but were often seen as useful by novices for scaffolding new forms of practice. Artefacts identified as ‘texts’ were readily and widely used as sources of information about practice, but required ‘translation’ if they were to be adopted and actually have an impact on practice. For novices in particular, this process of translation often required intervention by a more expert tutor or mentor.








Helen Beetham, February 2004
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