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1. Scope of this review

1.1 in relation to other reports being produced

This review is being carried out alongside an expert evaluation project by Glenaffric, and a number of reports from the D4L Support Project, mainly covering technical outcomes and recommendations.

The remit of this report is limited to reviewing lessons learned from the funded projects which are not directly technical in nature, particularly as they may inform planned and potential future funding programmes of the JISC. Its sources are self-reports from the funded projects, public reviews of project outcomes (especially the two planning tool projects), and documents prepared by the author in her on-going role as programme consultant. It is written from a perspective of involvement with the discussions surrounding the programme from its inception, and does not pretend to be an impartial assessment of its value. 
1.2 in relation to the original vision for the D4L programme

The vision for the Design for Learning Programme, was to bring [the technical development and the effective practice] strands [of JISC funding in this area] together, ensuring that the conceptual and practical implementation of ‘design for learning’ is informed by what is known about effective pedagogic practice. This vision was articulated in terms of four general aims, which are translated into questions to focus this review (1.4 below).

In subsequent sections, each review question is unpacked to highlight key lessons that have been learned, and challenges that remain to be addressed or that can be reformulated in light of the programme’s findings. Achievements and deliverables will not be evaluated but will be considered as they shed light on the questions under discussion. At the end of each section any clear findings or recommendations are summarised, along with issues where there is less consensus or where the work of the programme uncovered further questions rather than definitive answers.
1.3 Summary of lessons learned in D4L Phase 1

The Design for Learning Programme inherited many of the aims and objectives of the ‘Design for Learning’ theme within the e-learning and pedagogy strand of the e-learning programme (2004-2006). A very brief summary of the lessons learned from this wide-ranging programme follows:
· Design for learning practices are very variable, depending on departmental and personal preferences and historical precedents

· Educational design tools are rarely experienced by practitioners as pedagogically neutral or as flexible enough to accommodate their existing practice

· There is a need for tools that support collaborative design, contingent/responsive design, and effective sharing of design processes and outcomes

· Consultation with practitioners about the best ways of representing and sharing designs found conflicting demands for rich, narrative representations that could articulate complex educational intentions and outcomes, and for contextualised, bite-sized representations (e.g. learning objects, toolkits) that could readily be recontextualised and re-used

· There is a need for focus on people and processes if design practice is to be transformed

· Effective interventions in the educational process are likely to be: accessible, adaptable, contextualised for and owned by communities of practice, developmental (oriented towards professional learning), focused on designing for learning.

· Models of teaching/learning can be broadly classified as associative, constructive (individual focus) constructive (social focus) and situative: approaches to design for learning can be mapped against these models

1.4 Key aims of D4L phase 2 translated into questions for review:

· What have we learned about the processes originally defined as ‘design for learning’?

· What have we learned about ensuring these processes are ‘based on sound pedagogic principles and evidence-based’? What have we learned about ensuring they are ‘learner-centred’?

· What have we learned about developing and implementing tools to support design for learning?
· What have we learned about developing and implementing standards to support design for learning?

· What have we learned about promoting the sharing of expertise in design for learning? What have we learned about building or sustaining communities of design for learning?

· What have we learned about building services and resources to promote and sustain effective practice in design for learning?

· What have we learned about institutional processes and how they foster or inhibit effective design for learning?
2. What have we learned about the processes originally defined as ‘design for learning’?

At the start of funding design for learning was defined as ‘a set of practices carried out by learning professionals… defined as designing, planning and orchestrating learning activities which involve the use of technology, as part of a learning session or programme’. As projects have put their ideas into practice, whether that has meant developing tools, putting systems to work in real academic contexts, or building and sharing designs, that definition has evolved.

2.1 The practices

Several versions of a design lifecycle have emerged in the course of the programme
, but figure 1 shows a reasonable summary: a lifecycle model of the practices that D4L projects are working to support, realising that technology may be relevant in any or all of them. There are four stages of the lifecycle, which may merge into one another in practice. They are:
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Design – the ‘thinking’ part of the process: planning, designing or conceiving an outline for a particular learning experience. Design might be supported by special rules, or by guidelines, or by a system such as a design editor or a pedagogic planner. The outcome of this process –  the ‘design’ – might be represented in many different ways.

Instantiation – the process of ‘setting up’ a specific context in which to deliver or run the design, or of making a generic design specific enough to be useful to learners, or of uploading a design to a technical system such as a VLE. The ‘design’ might specify things about this setting up process, such as system requirements, support requirements, teaching skills needed, learner prerequisites. If this process has outputs they are likely to be contextualised versions of the design, e.g. with content added, or made available in a specific local (virtual or real) context, or with notes about rooms, timings, student numbers, resources to be used etc.

Realisation (‘running’ or ‘delivery’) – the process of making a design available to real learners, and any adaptations, inputs, (e.g. support, questions) and responses made during ‘run’ time. This process should produce some record of ‘what actually happened’ and what the outcomes were for learners: for example learners’ work or feedback, or records of their activity in a learning system, or teachers’ feedback and other response data
. These outcomes are extremely important both in helping learners to make sense of their learning and to support designers in the following phase.
Review – the process of reflecting on, refining, commenting on, evaluating or otherwise feeding back on a design once it has been delivered. There may be outcomes from this process too e.g. notes and annotations, tips for future users, a ‘score’ for the design, a ‘better’ version, or just a record of what happened. These are all useful inputs to the design process in the future.

Design and delivery (realisation/running) are the primary processes here: instantiation and review may be carried out very informally or not at all. The focus of the D4L programme was intentionally on the design part of this cycle, and feedback from projects confirms that this is where they feel they have most to contribute. However, many have explored the design process by instantiating and realising the results with real learners, and reviewing the outcomes. 
2.2 Learning professionals
 ‘Learning professionals’ remain central to the programme’s activities, though this has never referred only to teaching staff and their skills. Design is recognised as a multi-professional activity, and all of the D4L projects have involved multi-professional teams, often working intensively together. Increasingly, though, it is recognised that different parts of the cycle may be carried out by different people, especially where HE institutions are developing large-scale programmes, often to be delivered across more than one campus by people who may never have been involved in the original development decisions. Communicating design ideas and designs themselves, across roles and processes, has therefore become an important consideration.

2.3 Learning sessions and programmes
‘Learning sessions and programmes’ have required more precise definition, as projects have found that quite different design decisions are made at different levels of the curriculum. 
· Designing courses/curricula or whole programmes at the highest level e.g. leading to a grade or qualification

· Designing or planning sessions (or lessons, or units of learning in IMS LD)

· Designing activities (things learners actually do – also ‘tasks’)

· Designing learning objects (re-usable chunks of content, usually at a fairly small level of granularity)

Decisions taken during the design phase at one level may be constrained by outputs at another level. For example, learning outcomes are often inherited at session level from the course design, while session designs may be constrained by the learning objects (content resources) available to use, or by the kinds of activities possible with that cohort, in that virtual or real environment. 
As with the phases of design, these levels may merge into one another in practice, but looking across the programme we can see examples of distinctive projects working at each of them (left).
Use of the term ‘design’ seems relatively unproblematic when applied to high-level course development practices, and equally so when applied to ‘instructional design’ practices at the level of learning objects. Both are rightly regarded as specialist tasks, which usually involve multi-disciplinary teams and receive particular investments of resource. Both also take place in the absence of any specific learners: designers anticipate a range of possible users for their end product. The term becomes more problematic when applied to the session or activity level, where the term ‘planning’ has traditionally been used to imply a more local and particular intention. Teachers in HE and FE typically inherit designed units of learning (curricula) and designed content objects (books, web sites etc) within which constraints they have to enable real learners to make progress.
The distinction between generic design and local planning is arguably a matter of historical division of labour rather than any intrinsic separation of skills. Many of the same considerations apply across roles, levels and processes (see design elements below), and the D4L projects have many examples of successful interactions between practitioners and ‘design’ experts around these considerations. It could also be argued that the divisions of labour are becoming more blurred. Learning designers move into the role traditionally occupied by teachers when they turn their attention from content to activities
, while rapid changes in technology and learner expectations mean that practitioners are having to re-think curricula more often and more radically than institutional review processes allow. It has been observed that the use of ICT fosters a more ‘planful’ and even ‘design-like’ attitude on the part of practitioners
, who suddenly have to make explicit many aspects of their practice that would emerge ad hoc in a live learning and teaching situation.

‘Design’ attitudes and aptitudes, in other words, are entering teaching practice from both the curriculum design and the content design ends of the spectrum. At the very least, practitioners need to interpret the intentions of (curriculum and content) designers in educational terms. However, use of the terms ‘planning’ or ‘instantiation’ or ‘realisation’ may be preferable to ‘design’ where specific sessions with specific learners are the subject of the activity.
As informal and ‘learner-blended’ learning come to the fore, we also need to recognise that ‘designs’ may emerge as part of the interaction between curricula (in which designers’ intentions are manifest) and individual learners’ own practices. ‘Good’ designs may be precisely those that encourage learners to develop their own intentions and capacities for learning, while ‘good’ designers may be those who eventually design themselves out of the picture (more on this in the following main section). In other words the fuzzy boundaries between teaching, planning for teaching and design may relate to another more radical blurring of boundaries between teachers and learners as directors of learning.
2.4 The use of technology

The ‘technology’ in the original D4L definition is no longer confined to the support of learning activities: sometimes the technology is supporting the design practice, sometimes it is delivering the design to learners, and sometimes it is supporting learners and teachers as they ‘enable’ the design to be realised. So long as there remain clear divisions of labour between teachers, learners and curriculum and content designers, the technologies used are likely to be different ones, and/or the functions and services deployed need to present different faces to these different users.

2.5 Elements of design
There is a convergence – though by no means yet any agreement – on a number of design elements that need to be represented or taken into account by D4L tools/processes. At the design stage these correspond to decisions that need to be made before any real learners engage with the designed curriculum or learning entity
 (2.5.1). However, once real learners engage with a design, the person or system delivering the design must be able to respond to emergent and contingent factors in the learning situation (2.5.2). Either designs need to offer alternatives for different contingencies and learner responses, or responsive, contingent teaching needs to support the design. Such teaching may be beyond the scope of the design itself, but designers should at least acknowledge the need for it.
2.5.1 Components of educational design (usually specified during the design process)
· Learning outcomes, tasks, assessment tasks

· Alignment of these (i.e. conformance to the general pedagogic principle of constructive alignment)
· Any relevant theories, models or examples (i.e. conformance to or inspiration by one of a number of available pedagogic principles, models or examples)
· Recognition of learners’ general needs in relation to the specified outcomes and tasks, in order to specify:

· Provision of appropriate support (indicative – again conforming to general pedagogic principles of learners’ need for responsive teaching, including personalised feedback, challenge and support)
· General resourcing issues in relation to all of the above:

· Staff and learner time

· Timings, scheduling (cohort or self-paced, synchronous or asynchronous?)

· Learning content (indicative unless significant development effort needed)
· Learning environments and learning spaces (indicative unless significant development effort needed)
2.5.2 Factors in educational realisation (usually emergent during the delivery process, i.e. as real learners engage with a designed programme or activity, but may be anticipated in the design process)

· Real learner difficulties, misconceptions and requirements

· Actual timings (usually within a wider i.e. institutional scheduling process)
· Actual technologies, services, environments and learning spaces used by learners
· Actual learning content accessed and used
· Actual interactions engaged in by learners (recorded?) leading to:

· Secondary content (generated by learners in carrying out tasks): recorded, managed and/or assessed?
· Actual feedback provided to learners by the activities they engage in or by others involved in the learning process
2.5.3 Additional requirements for effective educational design (there should be scope within D4L tools and approaches for these)
· Understanding of how learners will experience the design in practice
· Reflection on the process of design and its outcomes
· Sharing of designs and collaboration on the design process
· Evaluation, reiteration and review of designs as they are realised in practice

Some of these requirements, especially the last set, are not well served by any of the tools developed or implemented by the funded projects. However, it could be argued that these requirements relate to how tools are deployed rather than to functions of tools themselves. More problematic are criticisms that D4L tools do not currently support good understanding of learners’ needs, even in a general anticipatory sense, or planning for effective use of secondary content. Another way of expressing this is that there is currently poor articulation between tools for designing curricula, sessions and learning activities, and learner-centred services such as e-portfolios, learner-records, and assessment management systems.
A useful outcome for the whole D4L community would be a mapping of the component design decisions – such as we already have in embryo in the LPP decision tree – against information needed to support those decisions (i.e. other information systems), and the people who need to be involved. This is an exercise the JISC might consider supporting. The IMS good practice guidelines miss many aspects of the decision-making process that do not directly relate to learners’ activities in run-time, while the LADIE domain map includes some of those processes but without modelling the links between information systems in any but an impressionistic way
.

2.6 Educational representation vs pragmatic re-usability
Making specific, educationally meaningful choices for each design element – particularly in relation to other elements - proves to be extremely complex. 
As originally conceived, the design for learning process would begin from some clearly-articulated educational rationale, either developed ab initio by the designer(s) or borrowed in the form of a design pattern or type. Each design decision could be related to this over-riding rationale: the challenge would lie in expressing decisions in ways that could be communicated to delivery systems and to the people involved in learning and teaching ‘downstream’. If designs could carry all or part of their original educational rationale, it was felt, they would enable users to buy into, understand, reflect on and assess the decisions taken, and re-use the design in contextually meaningful ways
. 
The two-phase ‘Models for Learning’ projects tackled the problem of representing educational intention by reviewing the theoretical literature. The first project (Mayes and de Freitas 2005) classified approaches to learning as associative, constructive (individual focus) constructive (social focus) and situative. The Delta project used this classification to develop an ontology, describing the space of possibilities bounded by a number of specific design decisions. Scott Wilson (2007) has also used the Mayes and de Freitas typology to model the implications of different approaches in computational terms
. However, despite these advances, modelling of educational intention remains elusive. The Mod4L project
 concluded that de-contextualised designs or patterns could not in practice form the basis of a generic design typology, in which a finite number of educationally meaningful intentions could be discerned. The project attempted instead to articulate how specific design elements are related to one another during the practical/theoretical activity of designing. Those relationships may be pragmatic (logistical, administrative, related to physical times and spaces) or educational, with the pragmatic relationships being ‘necessary’ while the educational ones are usually ‘advisory’. Although no serious attempts were made to model these relationships coherently (though see Delta 2006), confusion over the distinction between pragmatic and educational relationships may be at the heart of much disappointment with the use of IMS LD (a pragmatic language of system interoperability) to model the educational (theoretical) aspects of the decision-making process.
Since 2004 there has been a move – in research and development at least – away from large-scale ‘orchestrating’ technologies such as institutional VLEs, CMSs and portals, and towards more open service-oriented approaches, whereby educational widgets and applets, learning objects, learner-oriented services etc can be flexibly aggregated for different purposes by different users
. For aggregation to work, ‘designs’, design fragments and design processes must be highly modular and re-usable. The ways in which they are described must support interoperability and recombination: it is of less concern how the original context, rationale, and educational intention for a design are transmitted. This shift of focus from the purpose of the originator to the multiple purposes of end-users is typical of the general shift that has been termed web 2.0 (or “users 2.0”
).
The LD4P team, for example, have articulated a vision of ‘practitioners work[ing] with a variety of learning design tools… preferably standards based’, with IMS Learning Design as a key standard for ‘glueing’ tools and outcomes together. The Edit4L project articulates it like this:

What is required is a more integrated approach; but not the creation of an übertool, rather the creation of separate interoperable tools which possess the following features:

· User-configurable – so that the different types of users can be catered for

· Progressive disclosure
 – so that new users aren’t confronted with a large range of options. The tool possesses a kernel onto which users can add layers.

· Navigability – foregrounding the mental model that the tool uses 

· Just-in-time instructions and wizards – to allow appropriate learning steps for using the tool

· Engagement – tools that have a larger take-up are those that are sufficiently engaging that they build a community of practice around them. This community can then provide support for new users, which then enable the community to grow further

The Edit4L report also specifically uses the term ‘aggregator’ to envision a learning tool that will allow abstract designs to be realised by importing specific learning services and resources. This tool would have quite separate functionality from a design tool. The DeSila team also suggest the value of ‘decoupled design and orchestration functionality’ in the interests of more flexible design and delivery practices. 

The Designs on Learning final report takes a more theoretical approach, but also comes down firmly on the side of aggregation:

If elearning is understood as network IT, it inevitably takes on the form of a PLE [Personal Learning Environment]. Elearning made up of network IT is constructed. It is small pieces loosely joined. Mechanistic pedagogical models of learning design are at odds with the effective use of network IT, as they are obstacles to emergence. … More generalised learning designs are called for and more adaptable models of elearning in general. 

The whole effort of translating educational meaning into computational terms is suspended in this vision, or handed over to the system’s users. And this may be a welcome move. The wealth of project outcomes either supporting, or produced in, intensive workshops show that there remains a strong focus on face-to-face interaction to produce successful articulations of educational intention. It may be that attempts to capture even a part of this rich practice in computational terms is doomed, and that design communities need to evolve quite other ways of articulating educational contexts and intentions alongside their shared use of design systems and resources. However, the projects which have taken this attempt furthest have received TLRP funding to continue their investigations, in recognition that it remains an important and productive ambition
.
An intriguing possibility –  one implied by both the Edit4L and DeSila evaluations – is that there may be two styles of educational design practice. One (‘aggregation’?) builds learning programmes around libraries of learning objects (‘encapsulated educational concepts’), with learners able to access these flexibly as they negotiate their own pathway through the curriculum. This would be appropriate to learner-led contexts and would mirror the conditions under which a self-organised system is most applicable. The other (‘orchestration’? ‘linear design’?) establishes the broad aims and structures of a programme of learning, allowing flexibility in the objects, tools and tasks that learners will engage with in order to meet those educational goals
. This would be more appropriate to teacher-led contexts and would mirror the conditions of a self-regulated system. The forms of representation and communication, and the supporting technologies required by for these two design styles – which are by no means mutually exclusive – may nevertheless be different. And this rather theoretical distinction does not help learners to move in practice from systems in which they are guided (or in which their activities are ‘regulated’) to systems in which they are capable of organising their own activities.

2.7 Generic requirements

The following are generic requirements for any ‘design for learning’ approach:

· Must produce outputs that can support learning

· Must enable appreciation of the learner experience of a designed activity or programme, for example through visualisations of various kinds e.g. work-load across week/month/terms, learners’ view of activities in run-time environments

· Must support team planning and/or collaborative design across different roles

· Must encourage recording of the design process and articulation of educational intentions and contexts (even if this recording is done outside of the design system)

· Must support ongoing evaluation and review, to enable continuity and continuous improvement of the learning experience

Design for learning as a whole enterprise:

· Should enable learning in multiple environments: face to face, online and other technology-mediated learning; self-directed, collaborative (including informally collaborative) and tutor-directed learning; home-, work- and college-based learning. 

· Should support the realisation of designs in a range of run-time systems, 

· Should support access to contextualised examples of excellent or innovative practice - and other curriculum resources

· Should include careful consideration of the guidance and support required by practitioners, both in professional development contexts and in routine practice
· Should support the linkage of design practices with:

· Learner-centred processes and services

· Institutional administrative processes

· Quality frameworks and CPD requirements

In conclusion, there is still a need for the educational intentions of a design team (rationales, explanations, models, theories, values) to be articulated and communicated, in whatever forms are appropriate, to ‘users’ of that design further downstream, whether support staff, GTAs, learners themselves, assessors, validators, evaluators. But there is a (perhaps more pressing?) need for those intentions to be translated into flexible, re-useable learning opportunities. Therefore we need both pragmatic specifications to support exchange of designs, design processes and course-related information; and a high level domain or process model which allows local actions to be seen as part of a larger process of curriculum practice, systematically informed by evidence and theory, and by inputs from other information systems where appropriate. 

However desirable might be a shared general language of design types and elements, it is difficult to imagine such a language ever gaining currency among practitioners. The best that may be hoped for is that such a language could operate ‘behind the scenes’ of design tools and search processes, as a semantic layer or ‘as tools for negotiation between user and system’
. Some interesting but not-yet-candidate examples are discussed in the Mod4L and JISC pedagogic vocabularies reports. They include the LOAM typology (design values), parts of the DialogPlus taxonomy (e.g. activity types), parts of the LPP conceptual framework (e.g. activity types again); Phoebe’s extensible lists which include activity types, theory types and technology types; and the 8LEM model which typologises learning and teaching approaches as hybrids of learner/teacher activity.

3. What have we learned about ensuring these processes are ‘based on sound pedagogic principles and evidence-based’? What have we learned about ensuring they are ‘learner-centred’?
3.1 Sound and evidence-based?

All the projects funded under this call made clear pedagogic and evidence-based cases for their development work, and all undertook user testing, trials or evaluation in use as a core element in their work planning. However, we were concerned to know whether outcomes from practitioners’ engagement with Design for Learning tools and approaches could claim to be sound, evidence based or learner centred, and if so, what aspects of the design process made them so? Would such outcomes express, or embody, specific models, theories or values about learning? If so, would this help or hinder their adoption? Issues raised here included not just educational values such as learner locus of control but also social/cultural values such as inclusion and widening participation.

The review of the two pedagogy planning tools found that they supported description of and reflection on the development process, which reviewers assumed would make the process more effective and pedagogically sound. Phoebe in particular was praised for the quality of its guidance, and both projects worked to translate complex educational ideas into discrete design choices
. Both tools were capable of scaffolding a process which did not produce effective (i.e. learning-enhancing) designs, partly because of the flexibility inherent in them, but this is almost certainly appropriate in a complex decision-making environment such as educational design. In the case of Phoebe, users are not constrained to ‘sound’ or ‘proven’ choices, or combinations of choices, but appropriate guidance and examples are delivered in the context of choices being made. In the case of LPP there are structural constraints, but these are used as opportunities to promote educational reflection rather than as guides to specific educational solutions. 

While there is guidance and support for ‘effective’ current practice based on established principles – often check-list based – a criticism is that there is little space for creativity and innovation. Inspiration for new ideas remains in the promise of linking to examples and evidence, or in the process of collective engagement with the planning tools which in practice has been shown to elicit valuable discussions about educational ideas.
There is consensus that several D4L tools, including the LOAM tool, DialogPlus Toolkit, Phoebe and the London Pedagogy Planner, do help practitioners to articulate their designs more clearly in pedagogical terms. These and other projects have done important work in addressing issues of language and structure, producing shareable text-based representations, and supporting a decision-making process (at least for some levels of design). However, there is as yet little agreement among these projects about the specifics of language, structure and decision support. The LOAM tool
 is the only one to have mapped its educational values (rather loosely) to an established specification (IMS LD). The twelve values used for classification by the LOAM tool are also evidence-based – having been derived from an analysis of over 100 mature, positively evaluated learning objects – and statistically robust. However, Sharing the LOAD – the project which developed the LOAM tool – is the only project within the D4L programme to be working at the level of learning objects, which may have made the problems of articulation and mapping more tractable.
With the exception of LOAM at the object level, there does seem to be a tension between articulating designs clearly in educational terms (often textual) and manipulating designs and design elements in a powerful way, e.g. through graphical interfaces, mapping and modelling, workflows and storyboards, export into run-time systems etc. Powerful manipulation of design options requires computational expression of educational concepts. As noted, the LPP is the project which has grappled most closely with the problems of modelling educational concepts computationally: as noted in the previous section, the project has won TLRP TEL research funding to continue these investigations, working alongside the Phoebe team. At present, though, it is too early to draw safe conclusions about the value of such efforts in terms of learning gains. Criticisms of the specific computational models hardwired into LPP highlight the trade-off between modelling concepts for users – thus providing strong forms of guidance – and offering users open-ended tools for modelling their own educational concepts, enabling flexibility and customisability but sacrificing interoperability and a consensual process of ‘good’ educational design.
3.2 Learner-centred?

Since ‘learner-centredness’ was proposed as a measure of effectiveness for D4L projects in 2005, the whole concept of ‘personalised’ learning has come strongly to the fore of educational debate. There are several different ways in which learning can be ‘centred’ on the learner, and/or made ‘personal’ to the learner, and it has not always been clear in the D4L programme which of these was intended. On the one hand, designs can be adapted to meet the needs of specific learners, whether cohorts or individuals, where these needs can reasonably be anticipated by the teacher or designer in advance. On the other hand, designs can offer learners the capacity to determine aspects of learning for themselves. The first approach requires that information about learners can be used to adapt a learning opportunity in advance, or during engagement (personalisation for the learner), while the other requires that learners are prompted to consider their learning needs for themselves (personalisation by the learner).
The ALED evaluation of LAMS and Moodle in an FE context found that learning design tools can promote both kinds of learner centredness. Use of the tools by teaching staff:
‘actively encouraged students to exhibit a record of their thinking by sharing with their peers, as well as to prompt reflection about their learning. The feedback from students was very positive… Generally, the practitioners were surprised at how well students engaged with the learning designs and plan to use this approach in the future.’ 

The ALED project also found that design for learning approaches led to a more ‘constructivist’ teaching model (i.e. a focus on learner activity) and were particularly effective where there was a strong emphasis on sharing, collaboration and reflection in the learning activities undertaken. 
The eLIDA CAMEL case studies, including the ESOL sequences, offer further examples of designs that have taken learners’ needs and characteristics into account, but where the teacher remains in control of the learning process to ensure that students have individually grasped new and complex ideas. However, the evaluator points out that teachers were engaging in design for learning, often for the first time, with limited introduction to the principles and possibilities of this approach. Over time they might have found both the confidence and the technical opportunity to create more learner-led designs
.
The DeSila evaluation of LAMS in an inquiry-based HE context was more equivocal, suggesting that designs could be tailored to learners’ perceived needs but that it was more difficult to design in a way that was genuinely learner-led: 

[LAMS] was seen to provide well for the design of linear forms of inquiry and relatively tightly-structured, teacher-controlled pedagogy. It appeared considerably less well-suited to the design of more flexible and open-ended forms of inquiry and despite its orientation towards activity it did not tend to direct pedagogical thinking and practice towards student-led pedagogy… Students’ responses to using LAMS were mixed but there were clear indications of positive engagement and beneficial impact on learning experiences. Negative responses often related to limitations on the ability to independently move freely back and forward through a sequence.’
Outcomes from both phases of the D4L programme strongly suggest that some (if not all) run-time systems tend to support teacher-directed learning, and while they undoubtedly have their uses in certain contexts, they may be too linear in their design logic to support enquiry-based learning or student-authored design. There is a consensus among the educational community that ‘good’ design involves offering opportunities for learners to take progressively more responsibility for decisions about their own learning, where this is appropriately supported
. However, the more flexible the ‘design’ for learning becomes, the less obviously it is a ‘design’ at all in the sense of translating a designer’s intention into distinctive activities for learners to undertake, and the more difficult it becomes for technology to support the learning process in pre-determined ways. In the ‘aggregation’ model, for example, services may be drawn down by the learner as needed, rather than notified in advance and made available to a cohort. It is not just that educational intentions are harder to communicate in this model. Pragmatic educational actions such as giving responsive feedback and designing relevant assessment tasks become more difficult to manage – especially within the constraints of computer-based systems – if learners have more freedom of choice. Web 2.0 technologies and the rise of user-created content therefore present challenges to the whole concept of design for learning. 
The possibility of involving learners directly in the design process has been explored in a limited way by the DeSILA project using LAMS. It seems likely that there are significant differences between skilled self-directed learning (how learners direct aspects their own learning as they engage with an already-designed curriculum) and skilled educational design (how learning is designed for a particular curriculum or cohort). Hence different tools and resources are likely to be needed to support these processes effectively. Tools that allow learners – personally or collaboratively – to design their own enquiry-based learning will almost certainly be research-based tools focused on information discovery, sharing and co-creation. 
A key technology for self-directed learning over a longer time-frame is the e-portfolio, which learners are increasingly able to use to access IAG and plan future learning opportunities. Comparable technologies/services for learning design might be searchable databases of educational materials and examples, accessed via a pedagogic planning tool that deals with higher-level decisions. And just as e-portfolios are increasingly understood as a set of learner-centred services, aggregated at different points in time for different purposes, so teaching tools such as learning design systems, planning tools and delivery support may need to be similarly re-conceptualised.
‘Teacherly’ tools/services, aggregated at different points and for different purposes in the D4L lifecycle, clearly have to intersect with ‘learnerly’ tools/services, aggregated at different points and for different purposes in the learning lifecycle, if learning design is to be responsive to learners’ needs. What might those points of intersection be, and how can learners contribute effectively to their own learning at those points? Examples might be: taking learners’ preferred options into account when building programmes from component modules and options; allowing learners to choose their personal assessment tasks and timings during a collaborative, cohort learning experience. Although the data models are likely to be complex, the educational models will be more so: learners may contribute differently at different stages or levels in their learning, or even according to different preferences for participation.

There is still a need for tools that can be shared between learners and teachers to make transparent the process of learning and to facilitate shared decisions about learners’ pathways. Some may be diagnostic tools; others might support and guide learners in particular approaches to learning
. Teachers and learners might have mutual access to ‘designer/teacher’ and ‘learner/run-time’ views in a system such as LAMS or ReCourse. As a minimum requirement, practitioners need tools that enable them to visualise what they are planning/designing from a learner perspective. Design tools also need to produce outputs that can be consumed by learner-centred processes such as assessment planning and the production of informative learner profiles.
Both approaches to design outlined in the previous section (orchestrated or aggregated) could be learner-centred or even learner-led, though both would require skills of new kinds on the part of learners. Learners of course will differ in the aspects of their learning that they want or need to start directing for themselves. Some might prefer to have the broad pathway (learning outcomes, assessment tasks, topic maps) set out for them, and to be given the freedom to find their own resources and learning conversations to engage with. Others might prefer to be offered a library of component learning tools and concepts, and find their own route to a goal that is personally meaningful.
3.3 ‘Effective’ design processes
If it is agreed that ‘based on sound evidence’ and ‘learner-centred’ are important qualities for designs to have, a slightly different question concerns what type of design processes lead to such designs: what design processes are ‘effective’ from the perspectives of learning theory and learner engagement? This sub-section can be seen as a bridge between sections 3 and 4, addressing some aspects of both headline questions.
3.3.1. ‘Goodness’ or ‘meaningfulness’ of designs in an educational sense

In educational design, some alternatives – for example whether an activity is carried out alone or in collaboration with other learners – have profound implications for every other aspect of the intended activity. In fact this is true of most alternatives. There are only a limited number of combinations of the design elements that make pedagogic sense. If tools are to support educationally meaningful design decisions rather than just logistically possible, the relationships between design elements must be expressed in some educationally meaningful way. The two planning tools offer alternative approaches to this requirement. Phoebe’s guidance expresses the general desirability that certain elements be related, and offers opportunities for users to reflect on what the relationships are in their own designs. LPP either strongly suggests or enacts specific constraints on the design process thanks to a model in which elements of the design – and their relationships – are computationally expressed
. Other projects, on the whole, have pursued some version of the Phoebe model, i.e. developing guidance materials that might be entirely separate (e.g. workshop materials) or might be closely tied to the functionality of a tool (e.g. toolkits such as DialogPlus)
 but which are not integrated in a computational sense.
The IMS LD / ReCourse approach to decision support is different again. The IMS best practice guidelines focus strictly on tool functionality, and on using the tools to manifest educational intentions in terms of the specification. Developers of the specification state clearly that their responsibility is to ensure that any possible educational intention – good or bad – can be rendered in design terms and delivered to a run-time system. Vocabularies of educationally meaningful terms which might populate fields in the specification structure are positively to be avoided, as no consensus on what they mean is possible. ‘Good’ design is to be understood and shared in the form of exemplary designs or units of learning
. 
Some projects e.g. Sharing the LOAD and DeSila, have defined clearly what a ‘good’ educational design looks like. Phoebe provides clear guidance on what educational theory has to say about specific design decisions, while the LPP offers best practice check-lists as well as some computational constraints that do operate at the educational rather than the logistical level (i.e. the Conversational Framework used to define categories of learning task). However, these and other projects do not claim to have made ‘bad’ design impossible, or even more difficult. ‘Goodness’ in educational terms is always context-dependent and learner specific: it is an emergent property of a design in use. Therefore D4L can only support better educational design if tools are clearly linked with (a) real-time learner responses and emerging requirements for support, and (b) opportunities to evaluate, after the event, how specific designs have engaged learners.
3.3.2 Guidance or control?

A core aim of the D4L programme was to support educational design processes to be more effective, flexible and learner-centred. The two planning tool projects suggest two alternative approaches to providing this support. Phoebe provides text-based guidance notes which are conceptually separate from and sit alongside tools to support the decision-making process. Other projects such as Sharing the LOAD and Edit4L have developed resources (often workshop-based) to accompany the design tools they have developed. This approach does not lend itself well to modelling, or to the use of non-textual interfaces such as mind-mapping, work-flows etc, and nor is it easy to integrate the rich and context-specific guidance materials into other systems. It does, however, allow for many different types of guidance, based on different models of educational effectiveness, to be used alongside D4L tools with little or no reprogramming costs. Users can also access the guidance very flexibly from different points in the design process.

The London Pedagogy Planner, in contrast, integrates support with the actual decision-making process. Data entered by the user in one decision-making context constraints what can be entered in certain others. To make this possible, the LPP represents every component in the process as a computational object, and has an underlying computational model which includes certain fixed relationships between entities. For example, a teaching method is always linked in LPP to topics and to learning outcomes. This computational model necessarily makes some assumptions about what a learning design is and what an effective planning process looks like. In effect, the LPP is based on a learning design theory – an aspect of Laurillard’s conversational framework which classifies 5 types of cognitive activity – where Phoebe is agnostic. However, LPP can support powerful manipulations of the input data to model different design decisions and their consequences. The DialogPlus toolkit, though not developed under the D4L programme, represents a slightly different version of the ‘control’ paradigm. In this case the computational model is a typology specifying particular relationships among design entities. Users found this model extremely challenging in practice.

What is the desirable trade-off point between formality/constraint/control/structure (LPP and computational models) and usability/flexibility/openness/guidance (Phoebe and guidance-based models)? Mod4L concluded that constraint was appropriate for managing real-world logistical parameters, while guidance was more appropriate for managing considerations of educational best practice. Here again, though, iteration is likely to occur. If ‘necessity is the mother of invention’, dealing with real-world constraints such as suddenly having to deliver a course to a larger number of students, to students with remote access or ESL, or simply having to use a different space for teaching in, can all lead to revolutionary changes in the way a course or session is conceptualised.
The LD4P and D4LD projects have pursued a separate version of the control paradigm, in which the underlying computational model is expressed in IMS LD, i.e. control is provided by an existing standard rather than an emergent pedagogic rationale. 

3.3.3. Iterativity

The complexity of educational decision-making could be managed more easily if the design process could always begin with the same issue and proceed through others in a regular fashion: so for example the IMS LD Best Practice guidelines recommend a fixed procedure starting with the structure of the activity sequence and populating this with acts and role-parts. However, observations and interviews from the D4L phase 1 project on design practice
 found that most practitioners arrive at a (usually provisional) structure as an end-point of the design process. And, despite the emphasis on learning outcomes in the guidance literature, designers may quite properly prioritise other issues, such as the teaching challenges faced (recognised in LPP), the values they wish to foster (Sharing the LOAD) or learners’ individual needs (many approaches from FE and ACL).

Therefore an effective design process needs to allow iteration across levels and phases of design (e.g. learning objects being adapted to activities and sessions, general design decisions being revisited in light of instantiation problems), and also across different elements of the design itself. This is particularly important for more expert designers. Expert educational design might be understood, then, not as a single process but as several interlocking, dynamic and iterative processes, requiring the exchange of partial designs and design ‘fragments’ between them. However, the greater the flexibility and interchangeability of design elements, the less tractable become the problems of modelling relationships between them
.
3.3.4. Generalisability
A further challenge emerges when considering the design outputs of the D4L projects: the generalisability (or conversely specificity) of the designs varies very considerably. For example, Phoebe offers guidance on developing ‘problem based learning’ scenarios at a very high level of generalisability, while many of the LAMS sequences and Moodle courses developed by projects are intended to support the learning of specific concepts. The Sharing the LOAD project captured designs represent a broad spectrum from the very generic (“Generating Ideas”, “Critical Serendipity”) to the highly specific (“Introduction to Basic Heat Transfer”, “The Nocioceptive Pathway”). 
Problems arising from this fact are explored in more detail in section 6. Here we simply note that we have found no good way of expressing and managing these differences. There is evidence that practitioners find generic designs less attractive than designs that are relevant to their specific educational context
, but this may be the wrong way of looking at the problem. Generic designs or patterns conforming to a limited set of types might support discovery, management and re-use of more specific designs, while remaining ‘behind the scenes’ to participants in those activities
. The GLO tool developed by Sharing the LOAD has successfully generated new designs from generic ‘patterns’, but both Mod4L and Phoebe have cast doubt on whether such patterns are re-used in practice without considerable intervention and support. Functioning design communities – of which LAMS is the best example – also show evidence that fully instantiated, specified designs are the most widely re-purposed. 
3.3.5. Format of outputs
Outputs of the decision-making process also need to be manifested differently for different users: the delivering teacher (e.g. schemes of work for implementation, reflections for personal development); the institution (resources for validation, monitoring, quality etc); and the learner (course handbook, resources for reflection, revision etc, learning objects)
. At present these different manifestations are often produced by separate institutional or professional processes, without reference to one another
. Contact between the LPP and the XCRI project took place towards the end of the D4L funding period, and several projects funded under the JISC Circular ‘Institutional Approaches to Curriculum Design’ will be exploring XCRI implementation alongside customisation and embedding of Phoebe.
In conclusion, we cannot specify a single design process or protocol that will lead to flexible and learner-centred designs, but we have explored the trade-off between flexibility and guidance/control. We have also explored in a more limited sense the possibility of involving learners in the design process and of designing for inquiry-based learning. We have concluded that effective design processes iterate across levels and phases of design (e.g. learning objects being adapted to activities and sessions, general design decisions being revisited in light of instantiation problems), and also across different elements of the design itself. Effective educational design can be understood as several interlocking, dynamic and iterative processes, requiring the exchange of partial designs and design ‘fragments’ between them.
An assumption of the D4L programme, as embodied in the headline question for this section, was that ‘good’ design would be led by pedagogic principles. In fact we have discovered that many of the technologies and standards in development point towards an ‘unprincipled’ future in which the purposes and processes of learning are determined largely by the learner. There are fundamental challenges here not only to the original premises of D4L but to the unspoken rationale for curriculum design practice as a whole. 

In all of the foregoing, we must exercise caution before ascribing particular effects to the use of particular tools. It is well-known that technical innovations provide opportunities for reflection on practice (the so-called Trojan mouse effect). Feedback from participants suggests that the content of a tool such as Phoebe is experienced as significant in the process of reflection, but it remains possible that the main impact of such a tool is as a mediator or simply a pretext for the process of reflection itself. Human support remains an essential feature of successful learning design implementations. It may be that as more practitioners become familiar with ‘design’ type approaches and technologies, intensive expert support can give way to collaborative support networks with a particular subject or pedagogy focus. This is how academic staff naturally seek evidence and principles to support their practice.
4. What have we learned about developing and implementing tools to support design for learning?
4.1 Developing
This is a snapshot of some general lessons and implications from the development projects funded under D4L. For more detail, the relevant project publications and reports should be consulted, in particular:
· CETIS report on the D4L programme – including outcomes of interest to the LAMS and Moodle development communities.
· LD4P and D4LD project reports: building an more useable interface for ReLoad (now ReCourse) and further developing the SLeD player and CopperCore engine
· C2L tool: developing a tool for learners to construct models and run simulations from them. The tool could be embedded within the LAMS activity toolbox.
· GLO and LOAM tools: conceptual tools to support the design of generative learning objects
· Ped Planners review: findings from a public review of the two pedagogic planning tool projects
4.1.1 The LD4P project has developed a usable interface to an IMS LD compliant editor, and continues to involve the Design for Learning user communities in evaluation, testing and further development. The project team considers that there is ‘a gulf in usability between the simpler tools (such as LAMS) and fully fledged tool sets such as Reload/ReCourse and SLeD. There is a need for tools that allow a practitioner to use various planning and authoring tools, but with IMS LD as the “glue” that makes interoperability possible.’ The new editor, which forms part of the ReCourse suite of tools, represents a step-change in useability for LD-compliant systems. 
4.1.2 The D4LD project developed more robust versions of the SLeD player and Coppercore learning design engine, which have been tested and found to be robust and usable. Both LD4P and the linked D4LD project were working in the context of an international development effort centred on the IMS LD specification and in Europe on the TenCompetence project. Their contributions and the support of CETIS continue to place UK HE at the forefront of developments in learning design.
4.1.3 The Pedagogy planning tools developed complementary web-based systems to support the processes of course and programme design. Through iterative user testing they have evolved a functional requirements specification
 for such tools – some of which have been achieved by the projects and others of which remain as ambitions for the future. These are perhaps unsurprisingly similar to the generic requirements identified in section 2, and include:
· Customisability for different users and contexts

· Flexibility to take different starting points and to iterate between different levels of the design process

· Planning/design at the levels of course, module, session, activity, learning object, with coherence and effective information flow between each of these levels 

· Alternative forms of output according to the nature of the task and users’ personal preferences. Visual representations should complement text-based representations. 

· One output type may be a runnable instantiation of a design as a sequence of learning activities in a virtual learning environment

· Planning tools should make explicit the underlying educational rationale for design decisions, and the consequences of decisions in terms of how the design will be experienced by learners.

· Support for constructive alignment among the components of the curriculum such as topics, outcomes, methods, tools, staff resource, and student workload.

· Such tools need to support conformance to quality standards, either general (FE) or institutional (HE)

· Planning tools are most valuable to users when they make it possible to work collaboratively 

· Capacity to represent the context for a learning design in a way that is easily understood, interpreted, evaluated and shared.

· Facility to link with repositories of e.g. exemplary designs, curriculum resources, and learner-related information, as well as context-relevant help and guidance
· Interoperability with institutional and personal systems to determine the logistic parameters within which the design needs to function

The OU has started to develop its own pedagogic planner based on the Compendium software (http://www.compendiuminstitute.org/default.htm) which has built on the work of the D4LD project. They are in talks with Phoebe to incorporate an OU-hosted version of Phoebe into this tool. There has been a remarkable convergence on requirements for pedagogic planning tools, not only among D4L projects but internationally
 (workshop and roundtable in London July 07).
4.1.4  LD4P/D4LD and the pedagogic planning tools developed high-level tools for design. The Construct2Learn project focused instead on a niche tool for the design and re-use of models at the level of specific learning concepts. The Eduserv Foundation has funded Modelling4All to develop a completely web-based implementation of C2L and explore Web 2.0 software for supporting an on-line modelling community. lt will also demonstrate the feasibility of running student-constructed models inside a shared virtual space such as Second Life. 

4.2 Implementing

4.2.1 Support

A general summary of evaluation findings from the D4L implementation projects is that learning design tools can be used successfully by practitioners with appropriate, targeted (human) support. Even working with well-established tools such as LAMS and Moodle, practitioners required ‘significant’ support for developing and sharing designs. With developmental tools such as LPP and the DialogPlus Toolkit, the effort required to engage with prototype interfaces was generally perceived to be too high for the majority of practitioners
. This was despite findings that use of the tools had improved practitioners’ thinking and planning skills, and review feedback that the tools were highly likely to offer such benefits on a wider scale, whether in professional development contexts or in routine use. 
LD4P found that it was possible for novice users to author IMS-LD compliant units of learning using the ReLoad/ReCourse interface, but again that this required considerable support from expert users. DeSila similarly found an essential role for pedagogical guidance, and support for practitioner reflection and dialogue, when using a design system such as LAMS to design inquiry-based learning activities. At present, however, institutional support for e-learning tends to be focused on VLE use and mandated technologies, with obviously implications for the sustainability of D4L outcomes.
The Elida CAMEL evaluation suggests that design tools will be adopted more readily if they: (1) fit the way practitioners normally plan for learning; (2) enable a variety of appropriate activities to be offered to learners; and (3) can integrate with existing resources and tools available to the practitioner and learner
. This echoes many findings of D4L phase 1.
4.2.2. Institutional integration

The DeSila project was typical in finding the use of LAMS successful ‘in bringing the concept of design for learning to the fore at institutional and individual levels’. However, they also found that learning design tools needed to be much more closely integrated with existing institutional systems and processes – including quality processes – if they were to receive enthusiastic uptake. This finding was echoed in the Phoebe evaluation. No projects were confident that D4L tools would be sustained or scaled up from the project-driven implementations undertaken.
4.2.3 Integration with other systems

An important aspect of institutional integration is the capacity of tools to interface with course/curriculum management systems, student record services, timetabling systems, and management information systems if they are to become embedded into the curriculum design and delivery process more widely. See section 5 for more detail on the interoperability issues raised by these requirements

The Planning Tool Review found that there are opportunities through D4L to stimulate the use of existing digital libraries and repositories, through links to learning objects and digital content. At least one institution is already exploring this possibility with Phoebe. But there need to be clear links both to relevant repositories and to relevant run-time environments to make this possible in practice. And given the low usage of repositories to date, it might be equally productive to explore how web 2.0 search, harvesting and aggregation tools could enable teachers to discover and share content in the public domain
.
Sharing the Load has noted that ‘the pro-active and prolonged championship of resources is vital to raise awareness and maximise uptake; it is not sufficient to host materials in a VLE or repository in the hope that they will be used.’ Planning and design tools might generate that interest if they could bring resources to bear on specific design issues, when they are urgent for users, but this remains to be demonstrated in practice on any scale. A possible entry point for such tools might be provided by indexing critical decision points, as suggested in section 2.5.
4.2.4 Engaging participants

Edit4L investigated the use of toolkits as a means of educating practitioners about learning design within professional development programmes. The more familiar elements of the toolkits such as glossaries were found to be most helpful. ‘Pedagogical language’ was however a significant barrier for the majority. 
The participants could not see the toolkits being used regularly. The time spent using them, and for most people the cumbersome nature of DPT in particular, was felt to be too onerous to make the use of the tools practical. The opinion was that they could be used as an exercise to when learning about learning design, but they were too impractical for normal [routine] use. 

The exceptions were in the instances of team teaching were the design needed to be shared with colleagues, and in the creation of module approval forms. The jargon generation was felt to be particularly useful in these situations, and considerable interest was shown in integrating DPT with the module approval process.
As explored in section 2, Edit4L found significant differences between users in their understanding and appreciation of the toolkits:


‘Users that were very linear, and very text-orientated, found the system easy to use. These were the ones who took the steps of the manual one-by-one and were highly structured in the way they approached building their designs. Others who tried to develop their designs in a non-linear manner or needed visual representation of the development of the designs found the toolkit very frustrating, if not almost impossible, to use.’
Sharing the LOAD carried out an analysis of user preferences and beliefs as part if their intensive workshops. Using their own LOAM tool, they found interesting differences between the lecturers, support staff and students in how they rated the 12 attributes of learning objects:

For example, assessment criteria was rated very important as a driver for learning design by many of the lecturers, whereas learning theory was more important for the respondents who were not lecturers. Audio commentary, linear navigation and use of multimedia were considered the least important attributes in learning design by 25-30% of respondents (although students rated audio more highly overall). Alignment of content to learning goal, clarity of the learning objective and role of the student within the online learning activity were considered the most important attributes (by over 60% of respondents)….All groups of respondents placed high importance on the clarity of the learning objective.

4.2.5 Discipline-specific adoption

In contrast to the generalist tools being implemented by most projects, the C2L project found opportunities to support pioneering tools in various niches of higher education. [For example] computer modelling is important in the physical, life, and social sciences, and HE in those areas can benefit from tools and learning designs that support students in understanding first-hand the process of scientific modelling. The project report speculates that other specialist tools could find their own successful niches. The C2L tool could be seen as another instance of the generic or generative learning objects developed by Sharing the LOAD. Compared with project that took a larger scale view of design, these two projects were able to tackle the relatively less complex decisions required at the level of learning objects and tasks. A discipline specific curriculum could be built from such fine-grained items, either by orchestration under a presiding educational intention and institutional delivery system, or emerging by aggregation (possibly learner-led) using standards as the ‘glue’ between items. 

4.3 Fundamental questions arising from the experience of developing and implementing D4L tools:

· What does this approach add to existing (non-education-specific) design tools, such as mind-mapping, decision-support software, even web authoring and design tools? 
· What does this approach add to existing educational tools (e.g. standard VLEs and CMSs) which increasingly have design capabilities and viewpoints built in?

4.4 Challenges to the development and integration of design for learning tools
 include:

· The complexity and non-linearity of design processes

· The diversity of existing approaches to design

· Diversity and rapid change in the educational tools that may be deployed in the curriculum

· The range of institutional (and extra-institutional) systems, standards and processes that are potentially involved in design

· The need to support collaborative, contingent and flexible design practices, giving teachers and learners scope to adapt the curriculum as they engage with it.

· Staff time and motivation to engage, and the lack of specialised expertise
· Institutional support tends to be focused on VLE use and other centrally mandated technologies
· Cultural resistance to sharing learning designs and resources, unhelpful QA processes, and perceptions of design tools as controlling quality rather than enabling innovation

· Curriculum documentation – where this is dictated by institutional requirements and traditional practices (see also XCRI and CoVARM) it may not be best suited to sharing or expressing educational rationales

· Technology can radically change roles in the curriculum process: this may in itself present obstacles to change
· The rise of learner-owned technologies, along with learners’ use of web 2.0 technologies and participation in their own social networks and content-sharing communities
Many if not most of these challenges point towards the aggregator approach and the need for interoperability standards, not just for learning design but to connect all aspects of the curriculum process. A huge gap still exists between what such standards might make possible (a learner-aggregated curriculum) and institutional culture and practice. Programmes such as D4L can point the way towards radical new possibilities, but also need to deliver tools that make sense to present users. The gap between these two visions thus needs to be addressed for educational benefits to be demonstrated and for large-scale uptake to be viable.
There is also a tension between the natural affiliation of practitioners to their subject communities – their tendency to look for ‘evidence’ and ‘principles’ to guide their action from these sources, as documented in section 3 – and the need for design tools to be linked to institution level processes and information systems if they are to afford any real efficiencies in practice.
5. What have we learned about developing and implementing standards to support design for learning?
It has been argued that if they are to transform practice, design for learning tools must be granular, re-usable, customisable, and must be based around standards and generic web services, including shared xml schemas where appropriate.
An important set of debates emerged around interoperability between non-IMS-LD-compliant schemes of work, such as can be produced in Phoebe, and the ReCOURSE system for delivering learning designs in runnable sequence. The main interoperability issue, therefore, seems to be on the borders betweens the curriculum or course design layer and the activity or learning design layer (see p.4). Participants at the codebash suggested that some version of IMS Lite, or place-holders for IMS-LD items in a Phoebe-generated design, might be productive approaches to alignment of design elements across these different levels. We have not yet explored what this might look like in practice.
5.1 Semantic interoperability

Semantic interoperability concerns the sharing of representations – in this case representations of designs and design processes or decisions – rather than just ‘data’. In other words, semantic interoperability requires some standards about what words ‘mean’ in a given context. Usually there is a requirement for controlled vocabularies or ontologies. 
As a starting point we have identified the following semantic elements that might be controlled in this way:

· elements represented in designs (e.g. learning outcomes, competences required, technology type used...)

· decisions to be taken in design process, constraints on these decisions (including mutual dependencies), possible outcomes/values of those decisions

· technical elements, authoring elements, ‘run-time’ elements

Currier et al (2005) concluded that the ‘pedagogically neutral’ IMS LD specification could be applied in more pedagogically meaningful ways if controlled vocabularies were used to describe these elements of a learning design. The same review suggested that vocabularies should reflect common usage among those educational practitioners who are likely to be developing and exchanging learning designs. However, it noted the lack of any evidence that such vocabularies would be used consistently used by non-information-professionals. On top of the inevitable trade-off between natural language and system developers’ need for stability and consistency is the inescapable fact that even among pedagogic ‘experts’ there is a wide variation in preferred terms. These findings were borne out by our projects. The flat-list HE Academy ‘pedagogy’ vocabulary was trailled as an optional tag set on the D4L del.icio.us site and used hardly at all. However, some projects have produced semantic artefacts which have value in controlling how meanings are ascribed in the D4L space. For example:
In relation to LAMS sequences, semantic structures within designs emerged as important considerations. Recommendations were passed to the LAMS community concerning future development pathways for specific sequencing functionality. An issue of interest to this paper is how sequenced designs should be constructed to allow for disaggregation and re-use, and whether any particular level of structural granularity is more amenable to educationally meaningful description than any other (see the following discussion on granularity and learning objects).
5.2 Syntactic interoperability

Turning to syntactic issues, we explored the extent to which outcomes (designs or design tools) are limited to particular platforms, and whether there is the potential for a service-based approach to the design process. Compatibility is once again less problematic when working at the object level – for example, Sharing the LOAD’s Generative Learning Objects tool can be instantiated in any web-based environment. The interoperability demands of GLOs are in fact rather low, but they might be higher with some of the additional functionality that was suggested to help make them more usable and re-usable, for example the capacity to record and export outcomes of learners’ activities to other systems
. GLOs are claimed to have an ‘underlying pedagogic structure’ linked to the specific concept to be learned. This is usually presented using flash but could be shared in other ways, conceivably using IMS Learning Design as a representational notation (there has been no work on this to date). 

As noted, forms of representation for design can vary from user to user and through different parts of the design process, as well as to meet different institutional requirements. Many valued representations are visual e.g. concept maps, models, diagrams, ‘swimlane’ notation. There are at present difficulties with sharing and translating between these different representational forms, but some solutions are becoming available. There are tools that can generate code from UML diagrams, and some ontology-based tools such as Protégé that can translate from diagrams to text in an ontology-based environment. It should also be possible to develop a diagrammatic representation of a pedagogic modelling language such as IMS (though not specifically ontology-based)
. 
At a technical level, the LD4P has pursued the requirement that a learning design editor must be capable of exporting to and running outputs in a wide range of different learner-facing environments. Difficulties were encountered when exporting an IMS LD UoL, even in the form of an IMS Content Package, into a non-LD compliant VLE. A work-around has been found but the project concluded that ‘there is a need for better compatibility between IMS LD and Content Packaging so that a UoL has a default <organisation> element that a non-LD aware tool will recognise.’ 
5.3 IMS Learning Design
Despite strong support for IMS LD, the development of a new course-related information specification (XCRI), and the support of CETIS, technical interoperability remained a challenge
. This was true even for the ReCourse suite, which set out to be fully IMS LD compliant, because weak IMS Content Packaging implementations in commonly used commercial VLEs did not always accept ReCourse packages.. However, course material was exchanged with the open source (and strongly standards-compliant) VLE Moodle using both IMS Content Packaging and Moodle’s own course back-up facility. 

Interoperability with IMS LD and the emerging XCRI specification was problematic for other development teams, partly because expertise in these standards is still concentrated in a very small number of individuals. These projects tended to take the view that standards compliance was a goal to be worked towards once basic functionality and useability had been demonstrated. Their capacity for interoperability and integration into institutional systems is therefore at a very early stage. 

There remains an appetite among the D4L projects to explore the IMS LD specification as a means of sharing outcomes. Some projects (D4LD and LD4L for example) are fully IMS LD-compliant and are strongly informed by the ambitions of the specification itself. Others (including the planning tool projects) are interested in possibilities such as:

· LD-lite – a thin or skeleton specification allowing a minimum of information to be exchanged while working towards full standards compliance
· Sensible default values within the pedagogy planning and generative learning object tools to fill in relevant LD fields automatically

· Exploring the new TENcompetence ‘learner paths’ specification which links LD with XCRI

However, IMS LD is not the only standard relevant to the work covered by the D4L programme, which throws into relief once again the distinction between educational design as a larger set of practices around the curriculum, and learning design as the design of learning activities and activity structures. 
Not surprisingly, then, the planning tool projects found that IMS LD works at a pragmatic level but is not designed to express the wide range of educational activities and tools that practitioners want to use with learners. At the other end of the granularity spectrum, Sharing the Load reports that ‘in the construction of a learning object learning design taxonomy… the team soon came to realise that the IMS LD was simply operating at too high a level to describe the learning designs implicit within the “micro-context for learning” within the learning object itself.’ IMS LD is not designed for rich, high-level representations of educational purpose and context, or for the micro-contexts of activity which are typically highly topic-dependent, but as a bridge between these levels. 
Conclusions

The D4L programme has highlighted the need to support exchange between course level and activity level representations. Such interoperability may in the end be more immediately compelling to institutions than the exchange of learning designs, particularly if it involves the joining up of institutional systems around some core business processes. However, as has been highlighted elsewhere in this report, sharing of designs within self-identified design communities is more likely to lead to the development of educationally meaningful dialogues. The demand for syntactic interoperability at the level of institutional systems tends to focus development on pragmatic features of learning designs. Semantic interoperability and educationally meaningful sharing require quite different approaches for which ‘standards’ may not be appropriate. The emergence of community tagging practices remains an important but elusive goal. The D4L wiki now has well over 100 tagged outcomes of the programme, and promises to be a valuable resource for future funded projects, but this has been achieved largely through expert tagging on the part of CETIS and not as hoped by participatory tagging on the part of project teams.
6. What have we learned about promoting the sharing of expertise in design for learning? What have we learned about building or sustaining communities of design for learning?
The four phase model introduced at the start does not include one vital stage which is key to the D4L rationale: sharing. Sharing of designs and design processes can be seen as an extra loop in the cycle, through which outcomes are exported to be used as inputs in another context of design and delivery, making design more effective and potentially more efficient. The outcomes of all the lifecycle processes can in principle be shared, and therefore described and managed so as to allow discovery and repurposing. In fact when asked about their own deliverables, Design for Learning projects identified opportunities for sharing outcomes across all parts of the design lifecycle. In practice these can be grouped into two kinds of shared deliverable: design processes (protocols and frameworks, tools and standards) and designs themselves. 
6.1 Sharing design processes

Some design systems developed and trialled under this programme are technical systems, for example pedagogic planning tools, plug-in design tools, design editors, user interfaces on design-related services, and technical standards to support interoperability in the learning design domain. Others are technology-independent (i.e. conceptual) systems in the form of design guidelines, checklists, workflows, process models or decision trees. ‘Sharing’ entails different interoperability requirements in the two cases: basically syntactic or semantic interoperability as discussed in the previous section.
It was hoped that by trialling a range of different systems, the D4L programme could agree some general requirements, explore the application of technical standards, evaluate different systems, and generally develop a richer understanding of design tools and their uses. The programme has been successful at gathering requirements, developing functional specifications for generic planning tools, and seeing valuable niche tools such as C2L and LOAM through to usability. It has contributed to the development of the ReCourse learning design suite of tools, based on the very detailed, step-by-step process guide maintained by the IMS LD community. It has also contributed to the growing literature about effective design practice, with a range of guidance materials ranging from the technically specific to the very general. However, there is as yet no convergence on a single protocol or even on an appropriate language, level, medium etc for representing effective design. At the conceptual level, we are as far as ever from agreeing common terms for design elements and the decisions involved in effective design, let alone from sharing representations of the complex educational rationales and contexts that underpin the design process. The variety of systems in use, along with the fact that most are still in fairly early stages of development, militate against offering any universal guidance.

6.2 Sharing designs
Of particular importance to the goal of shared designs is the capacity to run outputs from the planning process in learning environments such as LAMS or Moodle. This requirement has led us as a programme to explore the difference between runnable and exemplary (or inspirational) designs. Runnable designs are outputs of technical systems that can be imported into other systems for delivery to learners, perhaps with some adaptations e.g. adding content. Either the design and run-time system share a platform (e.g. LAMS) or they share a specification (typically IMS LD). It is telling that sharing of runnable designs tends to take place around specific systems, such as the LAMS and Moodle communities, and the new DesignShare
 project based around ReLoad/ReCourse. Community-based approaches to sustaining effective practice are therefore possible, but it is difficult to see how such sharing could move beyond the expert communities currently involved without considerable incentives and support.

Exemplary designs are used to inform rather than to enact good design. An example would be a lesson plan in swimlane notation that is viewed through Phoebe, or an exemplar downloaded from ALED. It is up to practitioners to decide how to interpret an exemplary design in a specific situation, including the technologies that might be used. Exemplary designs may be outputs of non-technical ‘systems’ or may be outputs of technical systems that are plundered for ideas without being run. 

However, the difference is not as clear as may at first appear. What aspects of a learning design can/should be imported directly (and in what circumstances)? What kinds of information needs to accompany ‘runnable’ designs to allow them to be appropriately and successfully re-run in practice? And what enables a learning design to be interpreted in a new context, e.g. by a teacher or designer, even if it is not directly runnable? In practice, runnable designs can be used as examples, while examples can sometimes be fairly easily implemented in new systems, and we have come to understand that aspects of the re-use context are significant as well as how the design is represented or output from the design system. Even ‘runnable’ designs are usually supported and mediated by a teacher or by some supportive context of study, hence it may be necessary for the machine-readable representation to be augmented by representations intended for a human actor, whether the teacher or the learner, and this is particularly true if designs are to be shared, searched for, and re-used.

6.3‘Practice models’ or ‘generic design types’ as intermediate objects

How do designs capture what is educationally effective about a particular scenario in order that this be re-interpreted or re-run in a new context? Projects in the Design for Learning programme take different approaches to this issue. Designs on Learning sees exemplary ‘patterns’ emerging from a large number of particular designs – a kind of ‘organic development’ – while the pedagogic planners have developed their own categories or check-lists to manage the complexity of decision-making in the educational design space. These in themselves may be useful resources for managing, sharing, tagging and re-use of designs in the future.
The Mod4L project addressed the general problem of how designs should best be represented if they are to be shared. Their remit was to look for a limited number of ‘generic approaches to the structuring and orchestration of learning activities …[which] support effective practice in design for learning’ (JISC 2006), with the implication that these would support sharing, reuse and improved teaching practice e.g. by enabling the typologising or tagging of exemplary designs. The Mod4L final report concluded that practice models would need to: 
•
Be generic

•
Detail sequence and orchestration

•
Inspire teachers to implement them and hence change practice

While they found are plenty of examples to show that any two of these requirements can be realised together, achieving all three at once appears to be a holy grail.  They detected an unresolved dichotomy of purpose between representation for delivery to learners, and representation for sharing/reflection by staff – the “inspirational” versus the “runnable” design once more. This parallels the controversy that has also surfaced at Design for Learning programme meetings, over whether we are designing for learning (the runnable design) or designing for teaching (the inspirational design

These distinctions raise the issue of the audience for the shared representation.  Even if the purpose is to reproduce a runnable design, the needs of those implementing it – teacher or machine – are very different.  For both audiences the structure, sequencing and orchestration need to be specified in minute detail: for the machine they need to be represented in standardised ways, but the amount of information in any one representation, and visual aesthetics of presentation, are not a problem; the converse is true for teachers who are very conscious of presentation aesthetics and of information overload but may need flexible, tailored representations, for example using natural language and free text.

Consideration of who or what is going to run a design raises a further question of purpose: for what purposes or situations might one choose a machine-runnable design and for what one might require a teacher. The classification of purpose here might be made in terms of pedagogical approach, teaching issue, or problem type. The Mod4L project report speculated that machine-runnable designs would be best shared between situations in which the same, well-defined problems were being tackled and where an associative approach to learning was intended. With ill defined problems and social constructivist or situative learning approaches, exemplary designs might be more appropriate. This is borne out to some extent by findings of the DeSila project, that in highly student-led, inquiry based contexts, LAMS sequences are often experienced as overly determinist. So different users and uses may require different representations for sharing:
“For me this has been a basic lesson of the Mod4L project - who are we writing for, for what purpose and therefore what information do we need and what format is best to achieve the intended outcome?”
Templates such as the JISC Effective Practice planner
 or the LADIE reference model pedagogy guide
 can provide guidance on what to include to make the process of sharing and discovery less haphazard, but they sacrifice flexibility to describe designs differently for different users, and are often daunting to apply in practice. The JISC Effective Practice planner, for example, takes a relatively high level approach and is aimed at documenting for other teachers, whereas the LADIE guide elicits considerable detail about sequencing of activities and is aimed at helping teachers communicate with technical support staff. 
These representations (templates, tag sets, generic models, typologies – see also section 5.1) can be seen as intermediate between designs and design processes, and a possible way of introducing educationally meaningful guidance into a pragmatically determined decision-making process. Further evaluation of the outputs listed in section 5.1 could help determine the use of such representations in practical settings.
6.3 Ways forward

It seems obvious that design processes and design exemplars should be shared in an integrated way to offer the most flexible and sustainable support for future practice. In real terms, however, it has proved difficult to see how sustainable services or resources could be built around either, without considerable ongoing investment.

In taking forward the work of the D4L programme we need to build on existing communities of practice e.g. instructional designers, creative designers, disciplinary traditions of design e.g. in medicine, learners’ own design practices, and traditional teaching quality measures. We need to explore what actors and what activities within the whole design lifecycle can best be supported by our outcomes. At present the process of course design, re-design, review and validation along with professional development of various kinds are seen as realistic points of intervention, though outcomes could potentially be used to solve a wide range of problems in the learning/teaching cycle
.

Many practitioners feel part of a subject-specific community and want to share tools/processes/designs within that community (particularly within teaching departments and project teams). There is a question mark over how staff relate to ‘generic’ i.e. subject-neutral designs, with little evidence of adoption. The challenge is not so much developing ideally re-usable designs, but rather developing community-based portals onto shared design tools and processes, so long-term these can be coupled with access to subject-specific designs and examples. Nevertheless, there was a definite appetite among reviewes for a cross-platform solution to creating and outputting schemes of work.

The design processes we have outlined involve a wide range of different actors with different roles, responsibilities and preferences. For example, in HE the starting point for design is usually the curriculum and learning outcomes, while in FE it is often the student cohort and their needs. There is clearly no one technology that can support all of these activities effectively. Rather we need to think in terms of an architecture of tools and services, which can be aggregated by different users with different roles, for different purposes, and at different levels of awareness/expertise. Outputs such as schemes of work will need to be represented from different viewpoints e.g. the delivering teacher (schemes of work), the institution (validation, monitoring etc) and for the learner (reflection, revision). We also need to consider how technology changes the roles of all those involved in the design process, including learners and teaching professionals, who may have strong emotional investments in existing relationships and practices. What staff skills and expertise – and values and attitudes – are  needed to enable these outcomes to be used in practice?
Outcomes from the D4L programme have, experimentally, been tagged and shared via a del.icio.us site. However, even among such an expert community, the tagging that took place was limited. Projects did make use of a very limited (four-term) tag set for design type and attached basic data such as the originating project, but did not use any other suggested or self-generated keywords. A manual search for common terms across uploaded designs and guidance materials - limited to terms for technologies in use and types of learning activity – quickly generated an extremely lengthy list, suggesting that either practice in this area is extremely varied and complex, or that there is no agreed language for describing practice, or both.

In managing the uploaded designs, there were major issues of compatibility, granularity, and referencing. We are now exploring the tags being used in the hope of arriving at an exemplary tag set, or group of tag sets, to enhance the social tagging process. We are also reviewing whether the terms being used to describe designs and design processes could map to any more formal vocabularies. This constitutes a tentative step towards further exploration of the ‘intermediate’ representations outlined in section 5.1
6.4 Generic findings on sharing
· The process of making explicit and articulating the design can help with engagement and sharing, but this process can itself be supported by face-to-face engagement with others
, i.e. sharing/articulation are mutually supportive.

· There may be (at least) two parts of the process at which sharing is important (a) during high-level thinking about a whole course or module when different members of a teaching team need to share a design in progress and contribute according to their own expertise and role; and (b) at the start and end of the process when uploading, describing, then finding, sharing examples is valuable. I.e. sharing an incomplete process, and sharing a more-or-less complete output or description of the process.

· All D4L tools need to support practitioners in sharing their work in progress and collaborating on designs iteratively and according to their roles.

· Again requires clarity about the different phases of the process – and the different roles of those involved.

· Customisation of tools militates against sharing across institutions. Sharing across sectors is felt to be ambitious at this stage because of the very different cultures and curriculum practices. Most institutions want to offer their own contextualised advice, guidance and QA on educational design (design as business process)

· Most academics refer to their subject community for guidance (design as educational process)

· In HE the starting point is often the curriculum, while in FE it is usually the student cohort

· There is tension between guidance based on mandated institutional processes, and guidance based on professional educational practice
· There is a need to build on existing communities of educational design practice, which may or may not identify themselves as such 
· Tools alone cannot enable sharing to take place: communities must be fostered, links must be nurtured with other parts of the sector e.g. repositories, and practitioners must recognise the value in tagging

· (Sharing the LOAD and eLIDA CAMEL found that) community involvement is essential to ensure uptake and use of valuable tools and resources, but the support activities that this approach requires are time consuming and expensive.
· (DeSILA found that) local, community-focused strategies are needed to encourage sharing and reuse: practitioners may be more likely to use local rather than remote repositories of [LAMS-based] designs
6.5 Challenges to building shared design services and resources: 

· Scalability and sustainability

· Need to customise links and examples to local requirements and institutional systems
· Definitions, granularity of resources, transparency and accuracy of metadata, privacy issues, all make sharing of relevant resources problematic: copyright and IPR remain big challenges
· Federated search

· Tagging – social or expert, or a hybrid approach? JISC may consider professional tagging as a means of pump priming a shared service
· Integration with existing repository tools rather than using a shared repository specifically linked to the planning tools; learning lessons from repository projects tackling similar issues

· Specifying the points in the planning and design lifecycle at which such services and resources are required

· Building and sustaining viable communities with sufficient expertise and with compatible roles and responsibilities
Most relevant findings about the development of services and resources will come from the D4L Support Project Final Report. 

7. What have we learned about institutional processes and how they foster or inhibit effective design for learning? 
There are many challenges to developing sustainable design processes and shareable design outcomes. Within institutions, design processes are often dictated by institutional practices and requirements
 such as documentation for module validations, schemes of work, room bookings etc, which may act as a brake on innovation as well as inhibiting exchange of ideas across institutions. Support for technology-based learning tends to be focused on institution-wide technologies such as the VLE, and alternatives may not be well recognised or supported.
Many if not most of the D4L projects took practitioners out of their usual institutional contexts into intensive workshop situations where they could think outside of their usual practice and be supported intensively by design experts. Some final reports recognised the problems raised by this approach. 
7.1 Joined-up information systems

If they are to transform practice, design tools need to produce outputs that can be consumed by institutional administrative processes such as assessment planning and timetabling, and linked into local systems such as CMS, MIS, portals and repositories, and VLEs. Some D4L projects have begun to explore links with institutional systems through the XCRI specification (LD4P, D4LD, LPP). Further into the future, perhaps, there is the possibility that planning tools could draw on real-time learner-related data such as learner records could provide. The planning tool review highlighted the desirability of such customisation and integration at local level. But institutions are not generally prepared for the investment this would require, and understandably would need persuading of the advantages. We have not yet explored issues such as: How could sharing information across these systems support both institutional efficiencies, and better educational decision making? Do organisations have the resources to develop and support such tools, and is there really a desire to invest?
Local customisation and integration also conflicts with the sharing of designs more widely, developing cross-institutional communities of practice, and building a critical mass of available resources. Also of course the desire for institutions to ‘own’ their own versions etc may conflict with the open source and open content ethos of the JISC: design exemplars may remain ‘locked in’ to institutional repositories and systems.
Among funded projects, the ALED team reported on that their initiative had led to better internal collaboration at the college, with the Learning Resource Centre becoming more involved in students’ learning experiences than before. It may be worth exploring whether other projects experienced similar local benefits, which would be in line with the findings of previous JISC programme evaluations.
7.2 Institutional cultures and institutional transformation

What kinds institutional support would be needed for D4L approaches to be used routinely, or even non-routinely in professional development contexts? What changes to institutional culture would enable flexible, creative, evidence-based design practice?

The DeSILA project found that institutional commitment to supporting the system was critical to practitioners’ willingness to invest time in developing LAMS-based designs. Most practitioners would be unlikely to look beyond the institution for technical support if the system were to be rolled out in the longer term, making provision of such support an essential pre-requisite for wider use. This is likely to be true of other learning design systems and approaches. DeSILA also found cultural and institutional barriers to sharing of LAMS designs, again a finding that is replicated by evidence from the LAMS community at large.
The use of D4L tools should be embedded into institutional processes more generally, as well as into technical systems. This might mean changes to:
· staff development or CPD processes

· processes of collaboration and peer discussion e.g. in team teaching

· curriculum design and validation processes
· institutional or mandatory quality processes
Future work should also take into account that design for learning technology can change the roles of those involved in the design process, including learners and teaching professionals who may have strong investments in existing relationships and practices. Institutions would need support not just for technical integration of new systems but for managing the cultural transformations that may be entailed and for developing new kinds of expertise among all those involved. The JISC Circular ‘Institutional Approaches to Curriculum Design’ addresses many of these challenges, and the 12 funded projects will be able to draw on D4L findings to support their thinking about institutional change.
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� See Wilson S (2005) ‘Enter Pedagogy’: http://www.elearning.ac.uk/features/pedagandws


� Covered in more depth in the CETIS Support Project (2008) Completion report


� For example Elida CAMEL, Sharing the LOAD and LD4P all represent similarly iterative design processes, while the LPP team has developed a more linear decision tree.


� . ‘Secondary content’, that is learner-created content in response to designed tasks and other records of learners’ actual activities, is an essential component of the cycle that has perhaps not been given enough attention in D4L’s focus on the original intention of designers and teachers. This was also a conclusions of the LADIE literature review (Falconer et al, 2006).


� See for example Koper, R., & Olivier, B. (2004). Representing the Learning Design of Units of Learning. Educational Technology & Society, 7 (3), 97-111


� See for example the Phoebe evaluation report, the DeSILA completion report and the Elida CAMEL case studies, 


� From the Pedagogy Planning Tools Review, March 08


� Reviewers of the pedagogy planning tools felt that they needed a much stronger focus on learners’ starting points and personal/individual needs. However, this may reflect confusion over the stage of the process that was being supported by the tools. Certainly effective designs need to show where and how in the ‘realisation’ of the design there are opportunities to respond to learners’ individual needs.


� Reviewers of the Pedagogy Planning tools felt that for the tools to support evaluative processes there would need to be more specific opportunities to record ‘what actually happened’ when designs were realised with actual learners, and to reflect on that, rather than just on the representation of an idealised design as is currently the case. This requirement would certainly make additional demands on both the representational capacities of the planning tool, and on the time and patience of the user.


� With thanks to Isobel Falconer for bringing this idea back to my attention.


� Isobel Falconer terms this system-concept ‘self-regulated’. She argues that self-organisation may be a more appropriate system-concept for web2.0 learning, as it can cope with situations that lack a clearly articulated rationale or top-down design. See blog post at � HYPERLINK "http://caledonianacademy.blogspot.com/2008/08/self-organisation-versus-self-direction.html" ��http://caledonianacademy.blogspot.com/2008/08/self-organisation-versus-self-direction.html�


� Wilson S (2007)…


� http://www.jisc.ac.uk/media/documents/programmes/elearningpedagogy/mod4lreportfinal.pdf


� This is the ‘self-organised’ pole of Isobel Falconer’s distinction. She comments that ‘emergent states’ are a feature of self organised complex systems and are one, among many, of the connotations of the JISC Emerge project (see following reference).


� Papers and discussion from the JISC Emerge conference on ‘Users2.0’ (July 2008) is available from the project Moodle site: � HYPERLINK "http://vle.jiscemerge.org.uk/" ��http://vle.jiscemerge.org.uk/�. A log-in is needed.


� Liz Masterman, in reviewing this document, points out that users of professional tools generally want to know what options are available to them, and may reject a tool if they feel it does not represent the decision making process richly enough. Since the aim of a design tool should, ultimately, be to make educational decisions more transparent both to teachers and to learners, the notion of progressive disclosure is inherently problematic.


� Wilbert Kraan of CETIS points out that use of wizards is controversial in HCI because ‘they bury the GUI you need to learn under another GUI you'll use only once’ (personal communication 02/08/08)


� No further information about this project was available at the time of writing


� Since first writing this section I have found these two ‘styles’ reflected in two of the high level ‘curriculum business models’ identified by the Cloudworks project at the OU. The ‘Empty Box’ and ‘Disaggregated Assets’ models seem to correspond reasonably closely to the two design approaches I have outlined here.


� Liz Masterman, personal communication, 02/08/08


� For example, Phoebe’s ‘what is this good for’ and ‘what technology do I use for this?’ guidance materials; LPP’s visualisation of how learner time is allocated to different learning activities using different kinds of media.


� See � HYPERLINK "http://www.ucel.ac.uk/load/docs/edmedia-final.doc" ��http://www.ucel.ac.uk/load/docs/edmedia-final.doc� for a paper on the development of this tool.


� With thanks to Liz Masterman for this observation.


� Note that there are interesting parallels between this trend in educational practice and the trend towards user-centred technologies in the web 2.0 revolution, though at a deeper level the two revolutions are very differently shaped, and too much should not be made of their surface similarity.


� The Ulster-based e-learning CETL is exploring the use of cohort profiling and diagmostic tools on the academic desk-top to support planning for specific groups of learners. http://www.heacademy.ac.uk/projects/detail/projectfinder/projects/pf2382





� In order to enact significantly different pedagogical models the LPP would require additional programming effort for each one. Parameters can be adjusted, for example to reflect different percentages of learner time on reflection, activity etc for different types of interaction, but staff and learner time remain the key variables. The power of the model lies in its insistence that learning and teaching are time-based activities: its limitation is that there are other ways of conceptualising the learning-teaching interaction (for example in terms of locus of control).


� The DialogPlus Toolkit, though not developed under D4L, was trialled by the Edit4L project and could be argued to follow a similar route to Phoebe. Although decisions and decision support are integrated into a single toolkit for presentational purposes, the supporting materials are conceptually and computationally separate.


� See McAndrew P, Goodyear P and Dalziel J (2006) Patterns, designs and activities: unifying descriptions of learning structures, International Journal of Learning Technology  Vol. 2, No.2/3  pp. 216 – 242. Note, though, that this does not avoid the problem of describing units of learning in terms rich and meaningful enough for educators to find and re-use them.


� The ‘Moving on Practice’ outcomes are available for download from � HYPERLINK "http://www.jisc.ac.uk/whatwedo/programmes/elearning_pedagogy/elp_outcomes.aspx" ��http://www.jisc.ac.uk/whatwedo/programmes/elearning_pedagogy/elp_outcomes.aspx�. (Need more precise reference for this) 


� Liz Masterman, in commenting on this review, notes that Design for Learning is an ill-defined problem space, in AI terms.


� From the LAMS community evaluation 2007 – but contradicted by some findings from DeSILA.


� Although this assumption seems to have been shared implicitly by various projects in the D4L programme, most notably the ‘learning models’ and the Mod4L project, it remains unproven.


� Reviewers of the Pedagogy Planning tools noted a tension between modelling the process in sufficient detail to support all the different phases, levels and stakeholders in design, and making the process dynamic, flexible and customisable to local needs. In practice the most ‘useful’ formats for design outputs may be those mandated by the local institution e.g. in terms of curriculum documentation.


� The original xcri project is hosted at http://www.jisc.ac.uk/whatwedo/programmes/elearning_framework/elfref_mmu.aspx


� This list is a summary derived from the two projects’ final reports and other summative documentation.


� Pedagogic planning roundtables involving the two Pedagogic Planning Tool projects were held in London (July 2007) and in Cadiz (June 2008).


� Phoebe offers an intermediate case: the guidance materials are widely seen as useable and useful in their existing form. However, the project team themselves recognise that to be useful in the ways originally envisaged for this project, more work is needed to link the guidance materials with planning systems such as LPP, and with repositories of design examples.


� eLIDA CAMEL Project Completion Report (J. Jameson, 2008) Notice, however, that these requirements conflict with the demand from reviewers that the planning tools in particular should be encouraging innovation, creativity, and transformation of practice. Not totally in conflict – the original Phoebe bid based devt on the premise that you may have to start where users are at (i.e. with the familiar) in order to take them forward. It’s a challenge to the design of  planning tools and to the human-mediated scaffolding of their introduction and use.


� With thanks to the Phoebe team for this insight.


� Largely drawn from Phoebe Evaluation Report (L.Masterman, 2008); Issues Arising (H.Beetham, 2008)


� Additional points from Edit4L Project Completion Report (P. Riddy et al, 2008)


� Sheila MacNeil notes that, for example, if the GLO millionaire game had used  IMS QTI then scores could have been recorded and passed to a VLE. Wilbert Kraan adds that while there are some well established ways of tracking an individual's interaction with such content, via the CMI javascript API, the very fine-grained tracking data that results is not very useful in practice for passing meangingful learning outcomes between systems.


� Wilbert Kraan notes that some toolk can roundtrip between xml, diagrams and tabular text, which must warrant further investigation in this context.


� An exception would be Sharing the LOAD, which is working at the level of learning objects programmed for the web. Interoperability is therefore inherent in the materials being developed.


� DesignShare, a repository for IMS-LD units of learning that could be integrated with an authoring tool such as ReLoad


� � HYPERLINK "http://www.elearning.ac.uk/effprac/documents/casestudytemplate.doc" ��http://www.elearning.ac.uk/effprac/documents/casestudytemplate.doc�


� � HYPERLINK "http://www.elframework.org/refmodels/ladie/guides/LARM_Pedagogy30-03-06.doc" ��http://www.elframework.org/refmodels/ladie/guides/LARM_Pedagogy30-03-06.doc�


� A project which will be taken forward by the recent JISC ‘Institutional Approaches to Curriculum Design’ programme


� There is evidence for this in the Elida CAMEL case studies


� It was only once CETIS had collated and manually tagged a sizeable collection of outputs that the projects themselves began to engage with the potential of sharing in this way, and to discover for themselves the need for a richer set of tags.  


� An approach to the JISC Repositories Research Team has been initiated by Sheila MacNeil, August 08.  


� The XCRI project and the subsequent COVARM and SUNIWE projects all carried out baseline studies of institutional practice which have confirmed that they were paper-bound, fragmentary, badly articulated and often inefficient due to embedded work-arounds for problems created by the systems themselves.





