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Summary

A wide variety of development activity is taking place under the auspices of DNER. Not all of this activity is focused on learning and teaching - some relates more directly to research; other aspects are of a general infrastructural kind. Within the subset of activity which is addressing learning and teaching issues, we can find a mix of motivations. A good deal of activity is stimulated mainly by an interest in technology development - though little or none of this work is done without some image of application in mind. Some of the activity is stimulated by clear ideas about educational needs - though most of this also involves some technological innovation. This mix of ‘technology push’ and ‘educational pull’ is common within large programmes of developmental activity in this area. Both motivations are legitimate. Good uses for new technologies often emerge from an exploration of the possibilities and affordances of the technology. On the other hand, it is right that technology development should sometimes or often be driven by clearly understood user requirements. The question is one of balance and relationship. Within any programme of activity, such as DNER, it is important to ask, from time to time, (a) whether the balance is about right and (b) whether the interactions between ‘technology push’ and ‘educational pull’ are being managed and improved. This helps to see technological and pedagogical development as a productive dialectic rather than in terms of a simple conflict of interests.

This report arises from the part of the formative evaluation of DNER which is concerned with pedagogy - with the actual or potential pedagogical effectiveness of the activities encompassed by DNER. Given the need to provide formative guidance to DNER, this means concentrating now on potential. Many of the DNER Learning and Teaching Projects will not be bringing their products or services to a point at which they can be tried in authentic educational settings until quite late in the day. By the time evidence can be gathered about their educational effectiveness, the projects will be winding up. Moreover, our brief is not to evaluate the projects themselves, but to help guide the overall shape and strategy of DNER. 

Consequently, this document should primarily be seen as a resource for people working under the DNER umbrella. It is meant to help them (a) articulate what may already exist as implicit pedagogical purposes for their development activity, (b) see higher-level relationships (similarities, differences) between their own work and other work going on within DNER, (c) make better preparations for the ‘roll out’ of their products and services, (d) identify more rigorously some appropriate ways of gathering evidence about the pedagogical effectiveness of their work.

The document is also meant to help clarify some relationships between technological innovation and educational design, which may help in improving the management and dissemination of DNER activity across the programme. 

The report does three main things. First, it offers some ways of thinking about pedagogical effectiveness and about educational design, relevant to technology-supported learning in higher education. Second, it examines a subset of DNER activity to try to induce some models of pedagogical purposes for the developments currently under way. In so doing, it focuses particularly on the subset of projects which have been grouped as ‘Learning and Teaching projects’. Thirdly, it identifies some action points which participants in the DNER enterprise might wish to take into account soon in planning their future work. 

Section 1: Aims and scope of the pedagogical evaluation

Aim of the EDNER Project

The overall aim of the EDNER Project is to undertake a formative evaluation of JISC’s DNER Programme 

Objectives of the EDNER Project

The objectives of the EDNER Project are:

1. to assess the impacts being made by the DNER on learning and teaching through the projects selected for funding under JISC circular 5/99 and thus the value of the investment being made by the community through JISC.

2. to assess the impacts of broader ongoing DNER developments on learning, teaching and research.

3. to assess the viability and effectiveness of hardware, software and data (including metadata) standards with a particular focus on interoperability and integration issues.

4. to review  factors assisting and hindering the integration of the DNER including local integration.

5. to determine the extent to which the DNER development meets the needs of end-user stakeholders (teachers, learners and institutions).

6. to identify examples of good practice in using the DNER to support learning and teaching, leading to an enunciation of factors which relate to the successful pedagogical use of the DNER.

7. to review the institutional and managerial factors which influence the uptake of the DNER.

8. to test user acceptance of the DNER, and identify improvement strategies.

Aim and objectives of Strand C: Pedagogical evaluation of DNER

The aim of Strand C is to enable EDNER to undertake a formative evaluation of the DNER with respect to its actual and potential implications for learning and teaching. Strand C is therefore directly concerned with the following project-level objectives (or parts of those objectives):

1.
to assess the impacts being made by the DNER on learning and teaching through the projects selected for funding under JISC circular 5/99 and thus the value of the investment being made by the community through JISC.

2.
to assess the impacts of broader ongoing DNER developments on learning and teaching (but not research)

6.
to identify examples of good practice in using the DNER to support learning and teaching, leading to an enunciation of factors which relate to the successful pedagogical use of the DNER.

In addition, aspects of Strand C will have relevance for project objectives 4, 5, 7 & 8.

Although Objective 1 will necessarily involve some summative judgements about the ‘learning and teaching’ projects, the main point of carrying out such work is to help with the larger and longer-term formative evaluation of DNER itself. Thus, part of the approach will be to analyse the ‘learning and teaching’ projects (and any closely related project activity) and to use them as instances of classes of intervention - i.e. to learn some more general lessons by abstracting some of their features. This abstraction may be done in terms of the subject area of the intervention, but it is more likely that other abstract features will be more useful (e.g. the origins of the idea for the project; the degree/nature of consultation with intended users; the implicit/explicit pedagogical framework being used; the management of the implementation; the nature of the dissemination effort, etc.)

Aim and scope of workpackage WP-C-1 (DNER: Pedagogical potential and pedagogical frameworks)

The main aim of this workpackage is to define pedagogical frameworks for, and analyse the pedagogical potential of, DNER. Given the scale and diversity of activities, resources and services which comprise DNER this is no simple task. To make the problem more tractable, the workpackage starts by focussing on the DNER ‘Learning and Teaching projects’. These projects should have the clearest lines through to pedagogical application. Having made some progress in relation to the Learning and Teaching projects, we can widen our analysis, to take in more of the DNER. 

The workpackage consists of a survey, review and model-building exercise ending in June 2001. Task C-1 has the goal of producing this current deliverable (DC1). Part of the rationale for the work being carried out in WP-C-1 is that (a) the intended pedagogical purposes of some of the resources (etc) being created within DNER are implicit at best, (b) the pedagogical potential of some of the resources may be different from, and greater than, the purposes described by the project teams (and by other key personnel), (c) understanding of the pedagogical potential of ICT resources (etc) is still quite primitive in HE – few of the people most closely involved in this kind of work have the concepts, theoretical knowledge and language necessary to articulate the pedagogical potential of the resources they are helping create, (d) progress in the learning sciences – especially with respect to learning with ICT – has, as yet, had little impact upon thinking and discussion about the use of ICT for learning and teaching in UK HE.

Aim and scope of deliverable DC1

DC1 aims to fill some of the gaps identified above. It does this by summarising some relevant implications of the ‘state of the art’ in the learning sciences. This entails selecting from among the best current accounts of learning, taking into consideration the special characteristics of learning in (UK) higher education and the particular kinds of resources (etc) being created or made more accessible through work under the aegis of DNER.

The rest of this document has the following structure. Section 2 introduces some key constructs and models from current research in the Learning Sciences. Section 3 provides a quick overview of work underway among the ‘Learning and Teaching projects’. It uses some of the constructs of Section 2 to identify similarities and differences among the 34 projects. Section 4 offers a synthesis of some of the emergent issues with respect to the implicit and explicit pedagogical purposes of the projects. Section 5 offers some recommendations and action-oriented commentary.

Theory-based evaluation 

An important aspect of our approach to the formative pedagogical evaluation of DNER involves ‘surfacing’ the (often partially implicit) theories-in-action which are embedded in the work of project teams. A more detailed account of the aims, methods and potential benefits of this approach can be found later in this report and also in EDNER Deliverable DC3 – our Detailed Evaluation Plan. The main point of this approach is to help create a shared understanding of what it is that project teams believe will change in the real worlds of learning and teaching in UK HE and how the actions they take will lead towards those changes. The early stages of a theory-based evaluation need to help identify what is to be evaluated (the ‘evaluand’), the context in which the evaluand is to be evaluated (envisaged as some kind of experimental intervention) and the intellectual resources which accompany the intervention. Figure 1.1 can help explain what we mean.
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Figure 1.1 Opening stages, relationships, resources and concerns in a theory-based evaluation (adapted from Stromdahl & Langerth Zetterman, 2001). 

Figure 1.1 draws attention to an important relationship between the members of a project team and the contribution that can be made by evaluation researchers who have special expertise in educational research. In general, project teams in this field do not have much knowledge of the educational research literature, though they will usually have a large number of ideas about education and educational processes based on their experience as teachers or learners. These ideas tend to be part of the informal, tacit or intuitive knowledge which helps guide project teams towards a shared sense of educational utility. But a proper understanding of how the outputs of their project connect logically (e.g. causally) to educational improvement requires something more rigorous and well-specified. Hence part of what theory-based evaluation can offer is the possibility to make these educational ideas more explicit and precise. An interaction between informal, tacit, experience-based ideas about education, learning and educational change (on the one hand) and research-based knowledge, theory, findings etc (on the other) is indicated by the long double-headed arrow in Figure 1.1.

Since our role is not to evaluate the DNER projects themselves, we should not be mistaken for the occupants of the right hand box in Figure 1.1. However, one of the intentions of this report is to provide a resource for project teams and their evaluation colleagues to stimulate such an interaction. What follows in Section 2 helps identify some relevant areas of research-based knowledge about learning and teaching and educational design. 

Section 2: Pedagogical potential and pedagogical frameworks

'…knowing your way around…certainly calls for knowing that and knowing how. But it depends on much more as well - having a sense of orientation, recognising problems and opportunities, perceiving how things work together, possessing a feel for the structure and texture of a domain. It encompasses not just explicit but tacit knowledge, not just focal awareness but peripheral awareness, not just a sense of what's there but what's interesting and valuable…Better than knowing that, knowing how, or like names for knowledge, knowing your way around resonates with the notion of a learning environment.'

David Perkins (1996, v) Minds in the 'hood, In Wilson, B (ed) Constructivist learning environments, Englewood Cliffs: Educational Technology Press, v-viii

Constructive alignment

John Biggs’ recent book on Teaching for Quality Learning at University (Biggs, 1999) acts as a strong reminder that teaching (and educational design more generally) needs to pay close attention to what the learner is doing. As we shall see in a moment, learning depends crucially on the activity of the learner - mental and physical. At the university level, we cannot control this activity at all closely. But we do need to recognise that some of the features of the educational setting which are under our control can be powerful influences on what the learner does. Biggs uses the phrase ‘constructive alignment’ to denote the aim of removing inconsistencies between the curriculum we teach, the teaching methods we use, our assessment procedures, the educational environment we create and the learning objectives we want our students to achieve (see, e.g. Biggs, 1999, 25ff). In particular, ‘constructive alignment’ focuses attention on having clearly defined learning objectives, well-chosen learning tasks and appropriate forms of assessment. An important job for educational design is the articulation of educational purposes and the construction of tasks appropriate to those purposes (whether assessment tasks or otherwise). In short, educational design needs to focus on the constructive alignment of desired learning outcomes and appropriate learning activities. This needs some understanding of how different kinds of learning activity relate to different kinds of learning outcome. Not all kinds of learning activity are appropriate to any kind of desired outcome. Understanding how to match activities to intended outcomes as an important aspect of sound educational design.

Models of learning

This section draws on the work of Tom Shuell (e.g. 1992) and offers a sketch of four ‘models of learning’. The last of these encapsulates some core ideas from research in cognitive psychology and provides one of the best-supported accounts of learning in educational contexts. The first three – especially the first and second – are common, though often implicit, in contemporary higher education practice.

Shuell’s models of learning

Learning as passive reception

This is so well-established as a model that we sometimes fail to recognise that we are using its assumptions in our decisions about teaching. Passive reception implies a view of knowledge as something that can be broken into discrete ‘chunks’ and passed intact from a teacher to a learner. It is usually accompanied by a view of the learner as inactive: an empty vessel to be filled. When teachers talk about the difficulty of ‘getting an idea across’, they are implicitly subscribing to this model.

Learning as discovery

This is the mirror image of passive reception. It argues that knowledge cannot be pre-digested and passed from one mind to another. Rather, the learner must work hard at interpreting what they experience, building their own unique understandings through voyages of personal discovery. Since it is hard for a teacher (or any ‘outsider’) to know what will best fuel a learner’s personal sense-making, the discovery approach tends to frown on intervention, leaving the learner free to plot their own course (see for example some of the positions adopted by radical constructivists - Cunningham, 1992a,b; Jonassen et al, 1995). 

Learning as knowledge deficit and accrual

This model shares some features of ‘passive reception’ but is rarer in the teaching world. It is quite common, however, among builders of some kinds of computer-based learning software. It defines the goal of learning as the acquisition of knowledge in the form held by experts in the subject concerned. According to this model, learners move from novice to expert by accruing the expert’s knowledge ‘brick by brick’. Designers and researchers who use this model tend to place a lot of emphasis on accurate delineation of the expert’s knowledge, paying less attention to the processes actually involved in acquiring expertise.

Learning as guided construction

This is the model which fits best with current scientific ideas about learning. ‘Guided construction’ gives the learner a very active part in their own learning – constructing their own knowledge in a way that resembles the discovery approach. However, the model also gives an important role to external guidance, whether from a teacher, a computer program, online resources or other learners. ‘Guided construction’ values the ‘floundering’ that is involved when one does not quite know how to solve a problem. It values subsequent reflection, through which one makes sense of the experience. It values the ability to stand back from one’s learning and problem-solving, in order to take stock and switch to another strategy if appropriate. But in all this it gives a legitimate role to ‘outside’ sources of guidance and support. 

Characteristics of ‘good learning’

There is a growing consensus around ‘good learning’, perhaps best summarised by thinking of learning as a guided process of knowledge-construction (see e.g. Shuell, 1992; Biggs, 1999; Simons et al, 2000). We are likely to have greater success in improving learning outcomes if we design in accordance with a model that emphasises the following six characteristics of learning: learning is active, cumulative, individual, self-regulated, goal-oriented and situated (Shuell, 1992; Goodyear, 2001).

Learning is active

The learner must carry out a variety of cognitive operations on new information, in order to make it personally meaningful. The type of cognitive processing in which the learner engages will be the major determinant of what (how effectively) they learn. One important contrast between the types of cognitive processes that a learner may carry out is between ‘deep processing’ and ‘shallow processing’. In the former, the learner expends considerable mental effort in making personal sense of new information, with the result that they can be said to understand it. In the latter, they may (at best) add the information to memory in such a way that they can repeat it word-for-word, but without any semblance of real understanding (Marton et al, 1997).

Learning is cumulative

What a learner already knows will play a large part in determining what sense they can make of new information. The extent of relevant prior knowledge – particularly knowledge activated during the learning process – is a major factor in determining the efficacy of a particular learning event (Tobias, 1994; Dochy et al, 1999).

Learning is individual

Every learner builds their own knowledge in an idiosyncratic way, using past experience and existing knowledge to make sense of new information. Since no two learners have the same knowledge and experience, all new information is dealt with in different ways by different learners. This does not mean that a teacher can have no insight into a learner’s idiosyncratic ways of knowing, just that there may sometimes be tight limits on the scope of such insights.

Learning is self-regulated

Effective learning is characterised by both (a) the learner’s awareness of their own learning activity (for example, they do not get bogged down in the details of a problem but can ‘come up for air’ from time to time and reflect on what is happening), and (b) the learner’s ability to take action based on this reflection. When a learner (metaphorically) stands back from their current task, or ‘moves up’ to look at it from a higher level, they are said to be engaging in metacognitive activity. Metacognitive skills include reflectiveness and self-regulation. Effective learners often have a good idea about how they learn, and are able to use that knowledge to monitor and adjust their approach to problems (Vermunt & Rijswijk, 1988; Vermunt, 1998).

Learning is goal-oriented

Teachers do not always have clear ideas about why they are asking learners to undertake certain tasks (for example, working through a set of exercises in a text book). The model of learning we are advocating says that clear goals are needed if learning is to be effective, and that these goals need to be understood by the learner. These goals may be set by the learner, or the teacher, or through a process of negotiation involving both. The important thing is that the goals are explicit and remain explicit.

 Learning is situated

The more cognitively-oriented accounts of learning of the 80s and early 90s could be accused of over-playing the role and value of symbolic knowledge by drawing very close parallels between human cognition and computational processes. Seeing the human mind as a symbol-processing machine underplays the importance of the situatedness of human cognition. The work of Jean Lave, Lucy Suchman, Etienne Wenger, Allan Collins and others has been important in remedying this view. The social and physical context in which cognition (and learning) take place is usually very influential in shaping both processes and outcomes. Cognition can be distributed across individuals and artefacts, such that what a single individual can do on their own may be very different from what they can do when working with other people and/or with tools and other physical resources. This impacts on learning with technology in three ways. First, it causes and helps us to understand the various forms of collaborative and co-operative learning: dwelling on learning as socially situated. Secondly, it causes and helps us to understand ‘interactions’ between individual learners and groups of learners and technological artefacts (thought of in the most general terms): dwelling on learning as physically situated. Third it introduces as important constructs the ideas of practice, culture and community. Learning can be understood as induction into a community of practice, in which appropriation of cultural tools and participation in cultural practices go hand in hand with increasing recognition and status in a community (Suchman, 1987; Brown et al, 1989; Lave & Wenger, 1991). From a recognition of the importance of context in learning and action comes a growing emphasis, in educational design, upon the authenticity of learning tasks and learning contexts and upon the affordances of new technological resources (e.g. Goodyear, 1995; Wisner, 1995; Säljo, 1995; Oliver & Herrington, 2000).  

Principles of ‘good learning’ for higher education

‘The American Association for Higher Education’s Principles for Good Practice in Undergraduate Education include those methods that:

- encourage contacts between students and faculty

- develop reciprocity and cooperation among students

- use active learning techniques

- give prompt feedback

- emphasize time-on-task

- communicate high expectations and

- respect diverse talents and ways of knowing’

 Ronald Phipps & Jamie Merisotis (1999, 32) What's the difference: a review of contemporary research on the effectiveness of distance learning in higher education. Washington DC: The Institute for Higher Education Policy
Our account of learning, thus far, has been quite general – much of what has been said can be applied to most kinds of learning in all kinds of educational settings. The following sub-section draws more specifically on some ideas about ‘good learning’ which our colleagues Peter Knight and Paul Trowler have synthesised for their recent book on Departmental Leadership in Higher Education (Knight & Trowler, 2001).  Knight and Trowler set out twelve ‘propositions’ about good learning applicable in UK higher education. We have adapted these for presentation in Table 2.1. Implications for DNER activities follow the table.

	
	Proposition
	Explanation

	1
	Learning should be extensive
	It is no longer defensible (if ever it was) to define the outcomes of higher education purely and simply in terms of mastery of a subject. Outcomes now also need to include more generally useful skills, including so-called transferable skills, the capacity to act as an autonomous lifelong learner, a belief in one’s own efficacy, etc. 

	2
	Learning involves constructing understandings that are acceptable within communities of practice
	Learning involves acts of sensemaking within a community that shares common interests, practices, language and other cultural artefacts and tools. Access to disembodied information has little to do with real learning.  

	3
	Learning is a natural outcome of the normal workings of communities of practice
	Participation in the day-to-day life of a community of practice is inseparable from learning. If someone has a legitimised role within a community of practice – however peripheral that role may seem – they cannot help but learn. In HE, learning may best be seen as induction into one or more communities of practice. 

	4
	Learning is situated and hard to transfer
	What is learned in one context tends to be hard to transfer to another – indeed the idea of ‘transfer’ may be suspect. However, learning in HE does require learners to be able to recognise community boundaries and shift between communities. It requires use of knowledge abstracted from specific contexts and the ability to work with different ways of knowing (epistemic fluency)  

	5
	Engagement and practice make for good learning
	Learning demands application (engagement in practice); skill-acquisition demands opportunities for repetition, feedback, fine-tuning, automation, etc.

	6
	Learning involves challenge and scaffolding
	Learning can be a by-product of taking on a challenging new task; challenge and learning go hand in hand but challenge should not overwhelm. What one can do with others is in advance of what one can do alone – the scaffolding they provide helps one accept and overcome challenges.


	7
	Learning must embody an idea of progression
	Learning involves qualitative change in understandings rather than quantitative accumulation of factual knowledge. Learners in HE typically move from relatively simple to more complex beliefs about the nature of knowledge and learning. Curriculum challenges need to reflect this. 

	8
	Learning is conversational and interactive
	Learning and practice in communities is inseparable from discourse; generation of narratives and explanations are key to sense-making; understanding others’ accounts of the world is an important aspect of academic learning; sharing in the construction of knowledge demands communication and other forms of social interaction.

	9
	Learning involves effective use of reflection
	‘Conversations’ can be with others but they can also be with oneself; self-explanations and ‘replaying’ and analysing one’s experiences are important  parts of sense-making.

	10
	Learning is not significantly limited by fixed abilities
	IQ and other claimants to be measures of ‘general ability’ are poor predictors of  complex learning or of successful progression within a community of practice; engagement/application entail hard work not good genes and are cultural not inherited; specific knowledge rather than general ability is a potent influence on learning; other so-called stable traits (eg learning style) are more context-sensitive than is often acknowledged.

	11
	Motivation is something designed into curriculum, not something added by charismatic teaching
	People are motivated by goals they value, especially ones they have had chance to help shape; goals should be challenging but achievable; feedback aids persistence; intrinsic motivation accompanies a personal belief in the value of one’s efforts –overuse of extrinsic motivators can undermine intrinsic motivation.

	12
	Teaching contributes to learning, but in various ways
	Direct (didactive) teaching can be appropriate in helping learners reach mastery of tightly-structured subject matters – factual and rule-based material and skills coaching can be well served by direct teaching. But much of learning in HE involves uncertainty, complexity, ambiguity, weighing of evidence and judgement. Here, direct teaching is much less useful than planning and facilitating appropriate learning experiences.  


Table 2.1 Propositions about good learning appropriate to UK HE (adapted from Knight & Trowler, 2001, pp100-110).

Implications for DNER

These propositions have a number of potential implications for DNER. 

1. Images of how DNER materials and services will be used by students ought to be set and judged against a background that is broadly consistent with the propositions to be found in Table 2.1 Where there appears to be a major discrepancy between the vision of learning and educational processes underpinning a project’s work and the positions outlines in the Table, then some explicit justification of the project’s views ought to be provided. (It is OK to depart from the views of learning expressed in the Table, but that departure ought to be conscious and justified.)

2. A significant amount of the work being carried out within the DNER Learning and Teaching Programme is concerned with making better educational use of existing digital resources. This is being done through a number of means, including production of materials for teachers that explain or exemplify such uses. While the digital resources themselves may not carry any strong pedagogical commitments (they may well be open to a wide variety of uses), the accompanying teaching materials ought to reflect the best of what we know about learning in higher education. Again, it may be reasonable to depart from the propositions in the Table, but this must be a conscious and justified choice. Care should be exercised in using teachers’ own judgements about what makes for good learning. Working closely with teachers is useful and may well be essential to effective roll-out and take-up of resources. But learning and teaching practices across UK HE are uneven and not all of what can be found is good. DNER resources should help transform learning and teaching practices for the better. Their assimilation into current and sometimes dubious practice is not an unequivocal marker of success. 

3. Specific subsets of the principles may be used to inform the design and development of resources. This can be much harder than achieving the kind of ‘broad brush conformity’ mentioned in the previous two paragraphs. Using pedagogical theory to design technological aids to learning has been the goal of a great deal of well-funded R&D in the learning technologies field over the last 25 years or so (see e.g. Sleeman & Brown, 1982; O’Shea & Self, 1983; Ohlsson, 1986; de Corte et al, 1992; Jones & Winne, 1992; Lajoie & Derry, 1993; Laurillard, 1993; Koschmann, 1996; Lajoie, 2000). In few cases has it been possible to show exactly how the functionality or look-and-feel of the finished product embodies pedagogical design principles. So caution needs to be exercised in handling pedagogical theory as a resource for design decisions – just as the principles of human-computer interaction (HCI) can be hard to apply to the specific decisions of interface design. While pedagogical and HCI principles cannot be used to determine design decisions, neither can they be ignored. Part of the purpose of theory-based evaluation is to encourage project teams to construct logic maps of their work (see Appendix 1). These logic maps contain elements of the project’s design rationale – its articulation of why it believes what it is doing will work and meet the needs of users. Table 2.1 offers some pedagogical resources for creating some elements of this logic map/design rationale – resources (ideas, principles) which can accompany and balance ideas and principles derived from technological, HCI and other sources.

Changing conceptions of teaching

The sets of ideas about ‘good learning’ sketched above can no longer be regarded as the private preserve of psychologists and educational theorists. It is beginning to figure in the talk, thinking and practice of teachers in higher education. Without straining credulity, it is reasonable to argue that the practice and discourse of learning and teaching in higher education is shifting towards a more student-centered model, in which the learner’s cognitive activity (what the learner does) is acknowledge to be much more important than teachers’ historic preoccupations about syllabus coverage (Gibbs, 1996; Hartley, 1998; Biggs, 1999; Prosser & Trigwell, 1999). Educational technology development projects need to take this into account – especially if they have a three to five year lead-time between conceptualisation and serious roll-out. Designing for the past is not a defensible option. 

The shift towards student-centered learning

Empirical research into higher education lecturers’ conceptions of, and approaches to, teaching is becoming a very active research area. There is still too little broad-based quantitative data to generalise about the scale and speed of a shift towards more student-centered views and methods (Hativa & Goodyear, 2001). However, some of the smaller-scale qualitative research which has been published allows us to get a sense of some of the key differences which can be found within teachers’ shifting conceptions of teaching. Kember & Kwan (2000), for example, identify two main conceptions of teaching, each of which consists of two subsidiary conceptions. These are summarised in Table 2.2 below.

Some of the implications of the analysis summarised in Table 2.2, for some DNER L&T projects, are as follows:

· projects may run the risk of mixing some of the assumptions underpinning the first and fourth conceptions (in the right-hand column of the table). That is, they work to an image of a student seen as both a consumer of information and an autonomous learner. Projects are silent (agnostic?) about what (cognitively) is to be done with the information and may have a rather weak sense of what is involved in intellectual autonomy (as opposed to just a freedom to browse). 

· many projects appear to be silent (agnostic?) about the role of the teacher; teachers may be important influencers, gatekeepers or intermediaries; if so, their conceptions of learning and teaching will be important in affecting how their students make use of DNER. Lack of a clear image of how technology, teacher and learner will fit together may reduce uptake.

	Teaching as transmission of knowledge
	Teachers holding this conception tend to see teaching  as a teacher-centered activity; the main aim being to transmit knowledge to students, who are considered as passive recipients of information 
	Teaching as passing information
	Teaching is merely passing information to students; emphasis on syllabus coverage or meeting exam requirements, without much concern for students’ understanding

	
	
	Teaching as making it easier for students to understand
	Teaching is still conceived of as the transmission of knowledge but now with a concern for students’ understanding; emphasis on structuring knowledge & organising teaching to help students understand, remember and apply

	Teaching as the facilitation of learning
	Teachers holding this conception tend to see teaching as student-centered; the main aim being to facilitate their learning
	Teaching as meeting students’ learning needs
	The emphasis here shifts to the variety of students and the diversity of their learning needs; teaching is informed by a sense of responsibility about meeting these various needs

	
	
	Teaching as helping students become independent learners
	The focus here is on the growth of the individual, rather than on specific knowledge and skills. Teaching is seen as a process of helping learners develop intellectually and become autonomous lifelong learners


Table 2.2 Conceptions of teaching (adapted from Kember & Kwan, 2000)

A broader paradigm shift in teaching and educational design

Table 2.3 broadens the scope a little further. 

	From
	To

	Information transmission
	Design of learning tasks and environments

	‘Teacher’ directed
	Learner-managed learning

	Subject-centered
	Learner-centered design & development

	Individualistic learning
	Learning communities

	Inert knowledge
	Usable knowledge

	Atomistic, technology-focused approaches
	Holistic/systemic approaches


Table 2.3: The broader paradigm shift
Taking each of the rows in the table in turn:

The shift from teaching as the transmission of knowledge to teaching as the facilitation of learning has implications for the role of the teacher. While lecturing may remain important, it loses ground relative to the design of learning tasks and learning environments as a focus of the teacher’s concern. Teachers spend proportionately more time designing useful learning tasks and identifying and improving access to good learning resources. 

This shift in role parallels a shift in the acknowledged locus of control over student learning. While teachers continue to occupy a powerful position, through making judgements about what counts as worthwhile knowledge and through grading students’ work, students are gaining power in a number of ways. As consumers in a buyer’s market, they can exert financial pressure on institutions, departments and courses which do not appear to be offering them what they want or need. As emerging ‘autonomous learners’ they take greater control of the local details of their learning activity. 

Partly as a response to relative increases in the power of the learner and partly due to various factors which are weakening the grip of traditional university disciplines, teaching and educational design are shifting away from a content or subject-centered philosophy (however implicit) and towards a more explicit centering upon the needs of learners. This trend is given greater momentum by acknowledgement of the increasing diversity of students in UK HE, including acknowledgement that the pedagogies which may have served in an elite system are no longer satisfactory in a mass system of HE. 

UK HE teaching has long reflected notions of the learner as lone scholar and the learner as a novice member of an academic community. Both images hold some truth and both have influenced the practice and discourse of teaching and learning. They are interpreted in different ways, from time to time and place to place, and they do shift in their influence and status. Among recent manifestations of these two images, one can recognise both the idea of the student as unfettered consumer in a global supermarket of educational produce and the idea of learning as essentially social – as collaboration within a wired and/or walled community. The learner as powerful individualistic consumer is the more dominant image in national and EU policy documents. The learner as active member of a vibrant learning community is the more dominant (if optimistic) image in recent writing by educational technologists. 

The shift from inert to usable knowledge is contestable, of course. No-one will own up to teaching inert knowledge, but we all hear echoes of Whitehead’s phrase about this being the greatest problem besetting university education. More to the point, we can see the benefits of better accounts of what makes knowledge useful and usable – we have a better understanding of how isolated fragments of decontextualised academic knowledge can give way to the forms of personal practical knowledge – ‘working knowledge’ - that allow someone to act and make a difference (Harvey & Knight, 1996; Sgouropoulou et al, 2000; Goodyear, 2000a). 

Finally, Table 2.3 shows a shift from educational design practices that limit themselves to piecemeal innovation around specific technologies towards more holistic and systemic approaches. The focus can no longer be upon creating learning resources without regard to their intended contexts if use – the vagaries of implementation, ‘roll-out’, ‘take up’, institutionalisation and transfer (etc) are now better understood and seen for what they are – the hard and important parts of the problem of educational change, not some awkward residual details (Alexander & McKenzie, 1998). 

Educational design in the context of DNER

Teaching and educational design are becoming more complicated. The size and internal complexity of most curriculum development, FDTL, TLTP or DNER projects bears witness to this fact. The risks associated with increasing complexity are compounded when project teams spend too little time sharing their assumptions about what –educationally – is at stake and how their proposed intervention will change things for the better (Alexander & McKenzie, 1998; Coopers & Lybrand et al, 1996). Winning a funded project and open or tacit subscriptions to a rather abstract set of programme goals is all too often used as a substitute for facing up to difficult questions about purposes and method. 

Given this combination of complexity and risk, it is helpful to have some conceptual design tools – ways of organising thought and discussion – that can help simplify the problem space in which a project team is working. We have two offerings to make. The first helps clarify the nature and utility of ‘pedagogical frameworks’. The second emphasises the indirect nature of designs for learning in higher education.

Pedagogical frameworks

The following is adapted from Goodyear (1999). 

What is a pedagogical framework?

Figure 2.1 is an attempt to capture a version of what might be meant by this term. The point is not to construct one ideal pedagogical framework; but neither are all possible frameworks equally satisfactory.

A danger and a strength of representations like Figure 2.1 is that they simplify complex processes and relationships. We recommend that, in reading what follows, you also carry out the mental exercise of relating aspects of your own project to the framework.
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Fig 2.1 Pedagogical framework, educational setting, organisational context

Figure 2.1 falls into three main parts. The pedagogical framework itself is on the left hand side. It needs to be understood in relation to concrete educational activity in a real world setting. On the right hand side of the figure is what we have called the educational setting. This is a way of describing the real-world, concrete activities, processes, people and artefacts involved in a learning activity. Both the pedagogical framework and the educational setting exist within an organizational context, such as within a university, a corporation or a virtual learning institute. We will say more about organizational context towards the end of this section. For now, it is useful to point out that organizational context exerts its influence mainly by conditioning (a) the design and management of the educational setting and (b) the processes through which a pedagogical framework feeds into the design and management of an educational setting.

A. The educational setting

We see no reason impose limits on the scale of the learning activity or educational setting as a conceptual entity. For some projects, the educational setting may involve (say) 10 learners, a single task, and an hour of learning activity. For others, educational settings might more typically involve hundreds of learners working on multiple tasks over several months. A key feature of an educational setting is that it is of an appropriate scale to design and manage. Indeed, it exists primarily as an artefact or system to be designed and managed. It is artificial and constructed, not a set of naturally occurring phenomena whose properties, relationships and boundaries have to be discovered. 

The educational setting is a way of representing the coming together of tasks, activities and environment. The distinction between tasks and activities is necessitated by two factors: the strengthening influence of so-called constructivist approaches to learning (e.g. Wilson, 1996; Bostock, 1998) and the increasingly high value placed on learner-managed learning in UK HE. 

Learning tasks

Those with professional responsibility for helping other people to learn can meet these responsibilities by carrying out two kinds of work. The first is concerned with the design of good learning tasks. A learning task is a specification for learner activity. Its design draws on the best of what we know about how people learn, on a deep knowledge of academic subject matter and/or vocational competences, and on knowledge of the learners. Essays, laboratory exercises, a structured discussion session or debate, a diagnostic exercise, a topic to research, an artefact to build, a program to write - all these are examples of kinds of learning task. A task needs to be sufficiently well-specified that the chances of a learner engaging in unproductive activity are kept within tolerable limits. Its specification will also need a degree of openness in order to meet variable learner needs and initiate a creative response. 

Learning environment

The second kind of work required of educators is the design and management of the learning environment. This term is very heavily used in the educational literature. (Searching with the term 'learning environment' on the ERIC database produces over 18,600 hits). There are surprisingly few clear definitions of the term and there are several quite different common usages (see Goodyear, 1997 for a discussion). Here, we use the term to mean the physical environment - the physical setting - within which learners work. It includes everything from paper and pen to textbooks, computers, the Internet and all its on-line information resources, including the DNER. The important point here is that learning is constrained, shaped and sustained, in part, by the affordances of the learning environment.

Learning activity

The French ergonomist Alain Wisner makes the important distinction between 'task' and 'activity' (Wisner, 1995). Tasks are what managers set - they are the prescribed work. Activity is what people actually do. (This mirrors exactly the distinction made by Brown & Duguid (2000) between ‘canonical’ and ‘non-canonical’ work practices.) Educators set tasks. Learners interpret the specifications of the task. Their subsequent activity is a more or less rational response to the task, shaped and constrained by all the other tasks they have to face, all the other calls on their time, and their experiential knowledge of what their educators actually value (Becker et al., 1968; Miller & Parlett, 1974; Margolis, 2001). It is perfectly legitimate for activity to be different from the task which initiated it. If we want learners to take more responsibility for their own learning, we have to rely on them to make their own interpretations of learning tasks. We also have to recognise that learners are busy people and learning is only one of the things they have to fit into the day. Like all busy people, successful learners know how to cut corners - how to satisfice a learning task (Simon, 1969). 

Task, activity, environment

A consequence of accepting the legitimate distinction between task and activity is that we should design the learning environment so that it is compatible with activity rather than task. This claim is crucial to user-centered educational technology. In the world outside education, good software systems are built around a proper understanding of how people actually do their work - rather than on the basis of a manager's view of how the work should be done. If it is possible to construct the environment so that it encourages real world activity which is close to the task as set, so much the better. But technology which enforces an unacceptably restricted interpretation of the task will be rejected by its intended users. Understanding what learners actually do is a cornerstone of good design when it comes to learning environments in HE. That is why we need an ergonomics of learning environments - an applied science of the relations between workers/learners and their environment (Goodyear, 1997; 2000b).

Learning outcomes

The consequence of learning activity is a set of learning outcomes. Outcomes can take on a special significance in educational technology development projects because some people would like to take them as an index of the success of the project, or at least of some of its innovative elements. Using outcome measures as an index of success is fraught with difficulties. That doesn't mean we can ignore outcome measures. Sometimes they give a very clear indication of failure, and we can all learn a lot from failures. But when they seem to indicate success, we usually find it very difficult to make a confident attribution of credit. The learners' scores on tests may have improved significantly: but why? Was it the type of computer we used, or the particular multimedia resources that ran on it? Was it the pedagogical approach we used? Was it the enthusiasm of the teachers? Was it novelty? Was it an interaction between some or all of these factors? There has been an extended debate within educational technology about the difficulties of assigning credit (see e.g. Clark, 1994; Kozma, 1994; Ehrmann, 1998). Part of the complexity of the problem may stem from assuming an identity between task and activity. Partly it may stem from having too global a view of an innovative educational intervention, failing to distinguish the contribution of its component parts or failing to use an appropriately wide range of outcome measures. Part of the value of having a pedagogical framework such as the one sketched here is to help with analyzing an educational intervention into component parts - to help with the assignment of credit. A consequence is that we need a representative set of outcome measures. This does not mean just a good broad set of measures of learning outcomes (including long-term recall, transfer, tests of implicit knowledge, learner satisfaction measures, etc.). It also means having good ways of capturing the outcomes of work in our projects on the several components of the framework. These may not be the learning outcomes for the learner, but they are among the learning outcomes for the project. 

Relationships within the Educational Setting

There is a temporal logic to some of the relationships within the Educational Setting. Learning outcomes come last (though we may also be interested in interim outcomes). In general, learning outcomes are the result of learner activity (though the learner's knowledge of interim outcomes may influence their subsequent activity: feedback is important). 

Learner activity flows from learning tasks, though not unproblematically. But in general, a teacher sets a learning task, the learners interpret its requirements and do the best they can in the circumstances. An teacher's approach to task design may evolve, as they get more experience of how learners' activity is shaped by tasks. But this kind of feedback is not generally a major feature of the model sketched in Figure 1, for we are concerned with a single Educational Setting. A new course, a new group of students, a new set of tasks - that is a new Educational Setting. 

Activity and tasks have a dialectical relationship with the learning environment. An environment should be designed to support the learners' activity. But it is common for the environment to be inherited - in large part - from earlier Educational Settings. We cannot replace all our computer equipment or all the textbooks every time we run a new course. In thinking about technology-assisted learning in HE, we sometimes have more freedom to reconfigure the learning environment than we do when working in more traditional ways - where the physical 'legacy environment' is shared with, and controlled by, many others. The amortization of the costs of the learning environment may also mean that we are stuck with it for a number of years. For these reasons, environment can constrain both activity and task. What learners do will be influenced by the tools and resources to hand – learners’ activity has a strong flavour of ‘bricolage’ (Levi-Strauss, 1966; Papert, 1980, 173-5). What educators can reasonably ask them to do will be constrained by a knowledge of the limitations of what the learning environment can afford. Simply put, if the European Journal of Speculative Ergonomics is not in the University library (or on the Internet), don't set a task which requires access to it. If your target learners have 14k modems, don't task them to use multimedia conferencing.

B Pedagogical framework

The left hand part of Figure 2.1 is the pedagogical framework itself. Its four elements are ordered and loosely coupled. This internal structure can be described in a number of ways - to which I shall return after describing the individual elements.

Philosophy

The 'top' element is composed of a number of sets of beliefs: about the nature of knowledge and competence, about how learning occurs, about how people should and should not be treated, etc. The flavour of this element is best shared through giving some examples. For instance, we might distinguish between instructivism and constructivism as approaches to the design of educational interventions. Or we might distinguish between positivism, phenomenology and realism as epistemological positions (Barnett & Griffin, 1997). For some educators, a relativist or phenomenological epistemology necessarily implies a constructivist approach to education (Cunningham, 1992a). For others, constructivism can sit comfortably with a realist epistemology (e.g. Stone & Goodyear, 1995). In many educational technology development projects, philosophy is left implicit or is only rarely discussed, or is held to be too remote from the hard day-to-day problems of making an educational innovation work to justify spending time on it. There can also be a sense that a project starts with concrete ideas and commitments, and that unravelling their philosophical assumptions will move the project backwards. Such beliefs are the product of hard experience and so should not be dismissed lightly. But we would claim that some attention to the enacted philosophy of the project is required, at least in the project's self-evaluation activities. It is hard to create a shareable account of a project's achievements without saying something about the beliefs of its team. Also, deep and unexplored philosophical differences within a team can lead to fatal divergence in the day-to-day operational work. It is not uncommon to find some members of a team believing that learners are poor at organizing themselves and learn best by being fed information in small amounts, while other members of the team want to promote active, student-managed learning. The sooner such discrepancies are found, discussed and reconciled, the less likely is catastrophic failure.

High level pedagogy

This element is concerned with the concrete instantiation of philosophical positions in the context of creating a new Educational Setting. At a philosophical level, someone might say 'I see great advantages in using a Problem Based Learning approach'. When one makes a commitment to using a Problem Based Learning approach in a specific Educational Setting, then one is in the realm of high level pedagogy. There are many candidate forms of high level pedagogy and not all would have the same scale, scope, complexity or coherence. Claims might be made for such things as 'guided discovery learning', ‘cognitive apprenticeship’, 'programmed learning', or 'computer-supported collaborative learning'. From the point of view of their place in the framework, the important thing is that they are at a level of abstraction which is intermediate between philosophy and action. They are a way of turning a philosophical position into a space of commitments and possibilities. A high level pedagogy does not contain direct prescriptions for action, but it puts some forms of possible action into the foreground and others into the background.

Strategy

Strategy is directly concerned with action. A strategy is a broad-brush depiction of plans - of what should be done to achieve certain objectives. Strategy needs to account for uncertainties; a good strategy will plan for alternative ways of reaching the objectives. In English, the word 'strategy' has lost some of its military origins, such that it is commonly used in business or the management of universities. It still carries implications of outsmarting the opposition, or, in the case of pedagogical strategy, of outwitting the learner. It implies that the educator will stay at least a couple of mental steps ahead of the learner and will not be too surprised by what the learner actually does. These resonances are unfortunate. In the HE context at least, we rarely subscribe to philosophies which make the learner a pawn in our chess game. So what we mean by strategy is actually something more open, co-operative and egalitarian. Its main purpose is communicative - it supports a description of actions and intentions at a level which hides confusing details. This description of actions and intentions may be constructed for the benefit of members of a project team or a team of educators. It may also be constructed for the mutual benefit of learners and their teachers. In both cases, the point is to promote a shared understanding of intentions and permit co-ordinated action. 

Tactics

The only difference between pedagogical strategy and pedagogical tactics is one of grain size. Tactics are the detailed moves through which strategy is effected. Take an example from work on the use of text-based asynchronous computer conferencing in HE. A team of tutors, acting as conference moderators, might agree to adopt a strategy which is intended to encourage all the learners to participate in a conference. This strategy might involve a number of tactics - including writing an encouraging, positive response whenever a learner makes a contribution to the conference; providing examples of valued kinds of contribution; posing stimulating and non-threatening questions to the group; writing private emails to 'lurkers' to encourage them to participate; rewarding contributions to the conference through the assessment system, etc. In contrast, a team of tutors might decide that it is more important to promote an online debate of high academic quality than to ensure that all the learners participate. Many of the tactics they use would be different: writing critical responses that challenge sloppy thinking or unsupported claims in a learner's contribution; exemplifying fine academic writing and argumentation; rewarding academic content rather than social contribution through the assessment system, etc.

Does strategy determine tactics? Not always. A rational planning model would encourage us to derive high level pedagogy from philosophy, strategy from high level pedagogy, and tactics from strategy, through some process of top-down inference. Life is rarely so simple. Indeed it is not uncommon to find strategy which is really emerging from tactics - thus strategy becomes a way of describing the common threads woven by intuitive tactical activity. Such emergent strategy is still useful. Its articulation can serve the co-ordination and communication functions outlined above and help turn intuitive action into something more reflective, self-aware and discussible. 

The internal structure of the pedagogical framework

Figure 2.1 partitions the pedagogical framework in two different ways. 

First, the 'philosophical cap' is separated from the other three elements. This division is referred to in the description of High Level Pedagogy (above). It is a division between (a) a set of general philosophical positions which are independent of any one instance of a real world educational setting and (b) a set of commitments (high level pedagogy, strategy and tactics) specific to one instance of a real world educational setting.  

Second, the two upper elements are described as 'declarative' or 'conceptual' while the two lower elements are described as 'procedural' or 'operational'. This distinction touches on both the form in which real world descriptions of the elements are given and the nature of the activity which surrounds those descriptions. Philosophical positions and high level pedagogy can be described in ways which are not prescriptive of action. The descriptions contain statements of fact or belief - they may sketch the nature of a problem and outline the resources available for its solution. But they will not specify exactly what should be done. Such prescriptions for action are to be found in descriptions of strategy and tactics. These do need to contain well-formed specifications of the action that should be taken to achieve certain objectives given certain conditions - specifications that cognitive scientists like Johnson-Laird refer to as 'effective procedures' (Johnson-Laird, 1983, 6).

A final point to be made about the internal structure of the pedagogical framework is that the four elements need not be tightly coupled. Indeed the real world practices of educational innovators are sufficiently undisciplined that we should say the elements are 'loosely coupled' (at best). Loose coupling is both real and advantageous. It reflects the need to work with under-specified conceptual entities, particularly in the early stages of a project. One can become clearer about the nature of what one is trying to do once one has made commitments in doing it. Thus, it is hard to make a case that the consequences of choices in one element or 'layer' of the pedagogical framework have clear, precise implications for activity in another layer. It is not a deductive process or one that we can see ways of automating. But neither are the elements or layers free-floating. External forces cause us to account for our activity and intuitions in rational terms: high value is placed on coherence. Co-operation within a project team, and between learners and teachers, depends on mutual intelligibility - our intentions and actions have to be sufficiently coherent to be understood. The loose coupling of elements gives space within which we can be both disciplined and creative, listen to our instincts and make them accountable to others.

C Organizational context

The third part of Figure 2.1 is the least visible. This mimics its status in the real world. It is the organizational context within which the pedagogical framework and educational settings are created and develop. The organizational context is particularly important when support for learning is being provided in large and complex institutions such as universities. If we do not give due recognition to the organizational context, then there is a danger of idealizing the processes through which pedagogical frameworks, educational settings, tasks, learning environments etc. are created and develop. Organizational context brings a number of important constraints to such processes: such as logistical and financial constraints and constraints set by staff motivation (see e.g. Hannan & Silver, 2000, esp. Chapter 7). Innovative projects often have to create a protected niche for themselves, within the organizational context, so that some of these organizational constraints can be relaxed temporarily. They may, for example, use special forms of capital investment to create an enhanced infrastructure for experimental purposes: making available to their learners a learning environment which is richer than the one available to 'normal' learners in the organization. 

Depicting the pedagogical framework and educational setting within their organizational context can also help us locate key interactions between the context and innovative activity. Features of the organizational context may have a particularly strong influence at certain key points - for example, where a new educational setting is being created according to the ideas sketched in a pedagogical framework (the top arrow in Figure 1). It is important for innovatory projects to be able to identify the nature of such influences as clearly as possible. They can be as crucial to the long term success or failure of an innovation as the pedagogical strategy or the learning environment.

We offer the model captured in Figure 2.1 as a conceptual tool for members of project teams to structure their discussions about what they are trying to achieve, and how they are trying to achieve it. Experience from a number of UK and EU projects suggests that it is worth spending a few valuable project person-days trying to understand one’s own project with the aid of this tool. Feedback from DNER Learning and Teaching projects would be welcome, as a way of improving our understanding of its practical utility.

In the final part of Section 2 we extend the idea of indirect in design that we introduced in the discussion about tasks and activities, above. 

Indirection in design

Figure 2.2 provides another way of thinking about the educational design problem-space. 
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Fig 2.2: the educational design problem space (Goodyear, 2000b) 

Two sets of remarks need to be made about this schema. The first concerns an implicit claim about the threefold nature of the educational design problem-space. The second is about indirection in design.

Learning and learning outcomes are central to educational design. Good learning is our target. Seeing learning as a process of guided construction of knowledge means that we have to pay close attention to the learner’s activity – cognitive and otherwise. Without appropriate kinds of cognitive activity, there will be no useful learning. But Figure 2.2 also reminds us that learning is situated – both socially and physically. The learner’s cognitive activity will be influenced by interaction with their peers and teachers. Moreover, their approach to learning, their experience of learning and their sense of self as a learner and as a competent person will be influenced strongly by their social and cultural setting. In this sense, learning is socially situated. Physical setting is also important, especially when we are thinking about learning that is aided by technologies of one kind or another. The tools and other resources available will influence learning. They will not determine the nature or success of that learning, but the affordances of the physical resources in the ‘learnplace’ are important is shaping learning activity and outcomes. Learning is physically as well as socially situated.  

The second point to be made in relation to the design schema in Figure 2.2 is that design should, and perhaps must, approach these aspects of learning indirectly. That is, we should recognise that we cannot influence directly the learner’s cognitive activity. We can, however, design tasks as resources for the learner’s action. We can ask the learner to critique Buggins’s views on monetarism. How they do this will, to a great extent, depend on them. Similarly we cannot create or design communities – the best we can do is help set up some organisational forms or structures that are likely to be conducive to the formation and well-being of convivial learning relationships. Learning communities may then emerge (Wenger, 2000). Thirdly, we must recognise that the learner has freedom to reconfigure or customise their learnplace. We can design what we hope will be useful physical resources – communications tools or shared virtual spaces, for example. But we cannot know, and should not try to intervene in, the detailed configuration of the learnplace. 

On this view, educational design involves three connected sets of design considerations – design of tasks, design of supportive organisational forms/structures and design of supportive tools/physical environments which each learner can customise to meet their own needs. 

Of these three, we suspect that it is the design of supportive tools and physical (including virtual) environments more generally that is of greatest concern to people working on DNER. An understanding of tasks and activities is important, as a source of user requirements, and an understanding of organisational factors and collaborative learning situations is also important contextual information. But electronic resources and services are essentially about enriching the learnplace. Because of this, we think it is worthwhile spending a little longer untangling the place:space distinction in Figure 2.2.

Learning, space and place

The ‘space:place’ nomenclature draws on a distinction to found in Geography (and sometimes in Architecture). Place is concrete, space abstract. Both consist of an interpenetration of the virtual and material (Mitchell, 1995). Some of the work of educational design leads to the creation or modification of spaces within which learning takes place. The detailed nature of a learner’s actual ‘learnplace’ will vary from learner to learner. Learners configure their own learnplaces, using (in part) the resources we make available in the common spaces of the university, DNER and cyberspace more generally.  

The psychological importance of the resources (etc) to be found in the physical environment (material and virtual) should not be underestimated. For one thing, they have enormous scope. Consider that we are referring here to libraries and books, laboratories and equipment, computers and software, all the resources of DNER and the World Wide Web, all the printed and electronic texts produced by a course team (course handbooks, study guides, reading lists, assessment regulations, assessment specifications, handouts, feedback on essays, etc) and the texts produced by learners (the learner’s own sets of notes, drafts of essays etc together with whatever they can access that is produced by other learners, such as through on-line essay banks). The affordances of what the learner has to hand will necessarily play an influential role in shaping the nature of their learning activities and of its outcomes. Until recent times, little design attention has been paid to the integration of these seemingly diverse elements (Ford et al., 1996), though the take-up in HE of ‘managed’ or ‘virtual’ learning environments (MLEs and VLEs) is causing many academics and academic service providers to engage in a radical rethink. Still in need of urgent attention is some systematic knowledge of how learners create their own learnplaces from the resources we (and others) provide for them (as a very valuable exception, see Crook, 2001).

This issue of local creation and customisation of learnplaces is emerging as an important one for DNER. It manifests itself in a number of ways – in deciding between portals and gateways, in deciding how to integrate DNER with MLEs, in deciding how to badge or brand resources and services at HEI, project, DNER or JISC levels, etc. With our pedagogical hats on, our job is to underline the importance of allowing learners to customise their own learnplaces but also of giving them enough guidance, structure and support that they will not get lost in baroque or untidy environments of their own creation. 

Section 3: Overview of the Learning and Teaching Projects

This version of the report focuses on the Learning and Teaching Projects, the set of projects described as part of the DNER Learning and Teaching Programme in the JISC DNER Development Programme Pack distributed at the projects meeting in London, 18/19th June 2001.

This version of our Report focuses on a set of around 30 projects, this is the set of projects for which flyers exist in the Pack, which are described as Learning and Teaching projects on their flyers, and which are named in one of the Learning and Teaching clusters based on the DNER website as at 6th June 2001. 

These projects are listed in Table 3.1 below. We will add other projects in later reports. In particular, we have flyers for HERON, INSPIRAL and FILTER and for the Extension of the RDN Virtual Training Suite. 

Table 3.1 Listing of the selected L&T projects

	Cluster
	Project
	Lead organisation(s)

	1
	FAILTE
	Heriot-Watt

	
	RESULTs Network
	Warwick

	2
	Virtual Learning Arcade
	ILRT Bristol

	
	CHCC
	Manchester

	
	Enhancing Beilstein CrossFire
	UMIST/Manchester

	
	EDINA Digimap e-MapScholar
	Edinburgh

	
	Timeweb
	ILRT Bristol/MIMAS Manchester

	
	Using Numerical Data
	Edinburgh

	3
	ARTWORLD
	UEA

	
	Bristol BIOMED (BB-LT)
	ILRT Bristol

	
	BuilDNER
	South Bank 

	
	CSCCA Digitisation Project
	Surrey Inst of Art & Design

	
	Designing Britain 1945-1975
	Brighton

	
	PICTIVA
	VADS

	
	Textile Images
	Surrey Inst of Art & Design

	4
	ANGEL
	LSE

	
	ICONEX
	Hull

	
	INHALE
	Huddersfield

	
	VDML
	UCL

	5
	Click and Go Video
	ATC Manchester

	
	HOTBED
	RSAMD

	
	LIFESIGN
	Glamorgan

	
	TRILT
	BUFVC

	6
	Biota of Early Terrestrial Ecosystems
	Aberdeen

	
	Digital Egypt for Universities
	UCL

	
	LEMUR
	Aberdeen

	
	PATOIS
	ADS York

	
	Virtual Norfolk Project
	UEA

	7
	EBONI
	Strathclyde

	
	PELICAN
	Loughborough


Clusters: (1) Access to teaching and learning resources; (2) Enhancing JISC data services for teaching & learning; (3) Images; (4) Infrastructure & virtual environments; (5) Moving image and sound; (6) Museum content; (7) Miscellaneous.

Project purposes

Projects vary in the extent to which they have a clear, explicit set of pedagogical purposes. There is no a priori reason to think this variation is a problem. The goals of some projects mean that their pedagogical purposes remain very open. In other cases, pedagogical purposes may be implicit, or just not very visible in the available project descriptions. 

Table 3.2 attempts to organise the projects in terms of our perceptions of their purposes, as gleaned from the printed project descriptions (the flyers in the Pack). Wherever possible we have identified purposes with pedagogical rather than technological implications.

Table 3.2 Identifiable purposes

	Cluster
	Project
	Purposes

	1
	FAILTE
	Provide engineering lecturers with a resource to help them find computer-based materials suitable for their courses; provide access to independent reviews of these materials. Some documentation of pedagogical aspects of the project to help others develop similar services for other subject areas. 

	
	RESULTs Network
	Portal/exchange for learning technologists

	2
	Virtual Learning Arcade
	Create 10-15 models & simulations for business & economics students (building on the Virtual Economy and Biz/ed approach). Encourage development of higher order analytic & evaluation skills; explain theories; offer opportunities to test ideas & strategies on models.

	
	CHCC 
	Improve use in learning and teaching situations of the Collection of Historical and Contemporary Census data by improving access to the data (eg through a Census portal) and by providing additional learning & teaching materials; awarenesss raising etc. Special mention made of problem-based learning and student project work.

	
	L&T Materials for Beilstein CrossFire
	Beilstein CrossFire gives access to a large collection of chemical data (structures, reactions, research literature). This project creates web-based self-paced learning materials which help students make effective use of the service.

	
	EDINA Digimap 
e-MapScholar
	Promote and enhance the use of digital map data (as provided through the JISC Digimap service) by creating a broad array of additional L&T materials. Includes case studies, tools, tutorials & a ‘virtual placement’.


	
	TimeWeb
	Improve access to time series data for resource discovery and student project purposes (single web-based interface); reduce overheads on teachers by making it easier to incorporate resources into L&T (supportive L&T materials); 

	
	Use of Numeric Data in L&T
	Reduce barriers to use of numeric data in L&T; improve local support for users of numeric data; exemplary case studies of use of numeric data in L&T in different disciplines

	3
	ARTWORLD
	Improve access to objects in art and archaeology collections by creating digital representations of them. Such objects are often too widely dispersed or too fragile to allow easy or intense scrutiny. Develop teaching materials which help teachers integrate use of these resources into their teaching.

	
	Bristol BIOMED (BB-LT)
	Encourage greater use of an existing biomedical image archive (Bristol BioMed) by creating additional learning and teaching resources, case studies, ‘how-to’ guides, online tutorials.

	
	BuilDNER
	Digitise 15-20k indexed images of buildings and architectural features previously held as 35mm slide collection, and make these available via the Visual Arts Data Service. 

	
	CSCCA Digitisation Project
	Digitise 3k images and 1k documents in the Craft Study Centre’s collection. Make available via VADS. Develop a package of L&T materials to help integrate use with Design Curriculum.

	
	Designing Britain 1945-1975
	Add pedagogical value to digital materials in the Design History Research Centre Archives by creating new learning and teaching resources which draw on the archives.

	
	PICTIVA
	Promote the use of online image collections in L&T in the visual arts by improving access tools, producing L&T materials & case studies.

	
	Textiles 
	Produce a database of 1k images of artefacts in the SIAD Textile Collection; develop an accompanying L&T resource


	4
	ANGEL
	Simplify students’ access to heterogeneous sources of online information and other learning resources by providing means for integrated access. This will allow students to have personalised and customisable views of available resources, even though these resources may be provided at course, institutional and national levels. ‘Seamless access’ is a core value.

	
	ICONEX
	Provide an exchange for interactive content (client side interactive components cf CAL); establish role for interactive content across disciplines.

	
	INHALE
	Help nursing & health students develop their information skills and make better use of DNER within VLEs.

	
	VDML
	Allow students of Danish better access to the spoken language; enrich the range of teaching material available to them; provide them with better opportunities for peer-interaction; within context of a 3-university virtual dept of Danish.

	5
	Click and Go Video
	Ready integration of moving imagery into educational applications (eg streamed lectures; archive of video demonstration). Project includes work on educational design and evaluation of educational effectiveness

	
	HOTBED: Handing on the tradition in an electronic age
	Enhance L&T through use of networked sound materials; develop and evaluate new teaching methods (including students producing digital resources).

	
	LIFESIGN
	Evaluate the use of networked moving picture & sound material in the life sciences; build collections, catalogue, evaluate pedagogical effectiveness of streamed video.

	
	TRILT
	Improve access to TV and radio archives through installing within the DNER a fully searchable index and guide; reviews etc.

	6
	Biota of Early Terrestrial Ecosystems
	Web-based learning resource on the Rhynie Biota; new web-based undergraduate course on early terrestrial ecosystems using this resource

	
	Digital Egypt for Universities
	Using VRML and other technologies to make objects and archives of the Petrie Museum accessible to remote learners and teachers. 

	
	LEMUR
	Create database of 3500 digitised images of materials etc in Aberdeen University museum & accompanying teaching materials in Art, social and physical science courses.


	
	PATOIS
	Increase & improve the use of resources available through the Archaeology Data Service by producing web-based tutorial packs and other materials which enrich users’ understanding of what can be done with the ADS resources.

	
	Virtual Norfolk Project
	Making available to learners through a website full-text access to historical docs, images etc + commentary from the Norwich & Norfolk Record Office. 

	7
	EBONI
	In relation to e-books, identify techniques/styles of book design which best enable users to retrieve information quickly and easily, and to memorise information.

	
	PELICAN
	Develop an understanding of charging mechanisms for distributing commercially-published electronic texts to students. No specific pedagogical purpose. 


Source: JISC/DNER flyers from the Pack.

Section 4: Synthesis of pedagogical issues

A close reading of the right hand column of Table 3.2 shows that many of the L&T projects are remarkably silent about pedagogy. Much remains to be inferred. Part of our work with a subset of the L&T projects is intended to help bring to the surface what may be very implicit sets of beliefs about how learning and teaching can be improved through the aid of the outcomes of the projects concerned. We will do this using a version of the method for surfacing projects’ ‘theories of change’ reported in Nash et al (2000) and outlined at the DNER projects meeting in June 2001. 

For now, we offer the following coarse-grained and risky set of inferences. We believe that projects can be categorised according to a small number of basic assumptions – which they may or may not have articulated in their project descriptions.

	1. There exists a set of material objects (such as artefacts in a museum or documents in a public records office) which if rendered into a digitised form would be accessed and used by learners, to their educational advantage
	ARTWORLD, BuilDNER, CSCCA Digitisation, Textiles, Biota?, Digital Egypt, LEMUR, Virtual Norfolk

	2. There exists (or will exist) a set of digitised resources which, if used more frequently or more widely, would be of educational benefit to learners. The main barriers to greater use are:
	

	- teachers do not know they exist or find it hard to locate them
	FAILTE; LIFESIGN, TRILT

	- access to the resources is complicated; seamless or simpler access methods needed 
	CHCC, TimeWeb, PICTIVA

	- access to the resources alone, by students, will not be as beneficial as access which is mediated through carefully crafted educational packages and/or contextualising material or courses
	Designing Britain, Biota, PATOIS

	- access by students requires special skills
	L&T Materials for Beilstein Crossfire; INHALE

	- teachers need to be shown or advised about how to incorporate them into their teaching
	CHCC, EDINA Digimap e-MapScholar, TimeWeb, Use of Numeric Data in L&T, ARTWORLD, BB-LT, CSCCA, PICTIVA, Textiles, PATOIS

	3. In general, students use of DNER-type resources will be constrained by the complexities of access
	ANGEL

	4. Our basic (scientific?) understanding of new media (etc) in HE needs improving if we are to make good design/pedagogical decisions 
	EBONI, RESULTS?, HOTBED, Click & Go Video?, LIFESIGN


Not surprisingly, those projects which offer a much more detailed and focussed pedagogical rationale are harder to categorise in terms of the table given above. 

The examples which stand out most clearly to us are:

	Virtual Learning Arcade
	Students get a deeper understanding of economic theory & processes (etc) through use of models or simulations

	VDML
	Students of minority languages need good access to the target language, to a broad range of other learning resources and to a critical mass of fellow students


Finally, some projects have strong implications for the eventual contribution of DNER to learning and teaching but have little or nothing by way of a pedagogical contribution to make – the clearest example here is PELICAN though some aspects of projects like ANGEL or ICONEX are of this kind. 

Connections with ideas about good learning

Very few of the project descriptions talk directly about pedagogy or make close connections with ideas in the literature of education and technology which informed section 2 of this document. (Virtual Learning Arcade comes closest.) This gap is created by two forces – (i) the constructs and language of educational technology and the learning sciences are still alien to most of the people in the project teams and (ii) the projects have not been pressed to articulate their pedagogical purposes, other than in the most general terms (and in language which is familiar to the JISC/DNER communities of technologists, librarians, etc). 

We see this (in general) as a temporary issue. Many of the projects are staffed and led by people who are very experienced as teachers in HE – their craft knowledge of teaching is largely tacit. Many of the projects have set out to produce teaching and learning resources – these will embody and explain ideas about good learning which are too specific to fit readily into project descriptions. 

While we do not want to impose a common framework for talking about such pedagogical matters, it may nevertheless be helpful if we can promote some convergence towards a lingua franca and shared set of ideas among the projects. Babel was a hard place for people to learn from each other. Part of the point of our work on surfacing projects’ implicit theories of change will be to help each project understand itself more thoroughly but part of the point will also be to help all participants in the Programme move towards a richer understanding of what others are trying to accomplish. By combining our summaries of such findings (where possible) with constructs from the learning sciences, we plan to add depth and power to this shared learning.

Section 5: Action points

The purpose of this section is to capture some Action Points which emerge from our analysis to date. 

1. Theories of change

We will be working with a subset of the Learning and Teaching Projects to help them articulate their Theories of Change. Since we cannot do this with all the projects, and we believe that this a very useful way of surfacing hidden, creeping, dead and conflicting goals, we recommend that all projects spend some time on this exercise and that they share their results within the Programme. A note on the exercise can be found as Appendix 1. 

2. Local evaluation plans

All projects have been asked by the Programme team to conduct their own evaluations. We are not going to duplicate those efforts, but we do have a function in helping synthesise some shared lessons from the outcomes of the evaluations – especially if they are available before the end of EDNER in July 2003. Working through a ‘Theory of Change’ exercise is one way of checking that the local evaluation plan has been thought out properly – and that it will be sensitive to what the project believes is important. Few projects will be in a position to produce conclusive evidence that their outcomes have made a significant difference to student learning.  This does not mean that evaluation plans can ignore the precursors to improvement of learning outcomes - these should be identified in the project’s model of change (see Appendix 1 again). 

3. Elaborating the account of DNER’s potential contribution to learning and teaching in UK HE

Figure 1.1 reminds us that DNER stakeholders have a legitimate concern for high-level matters such as policy, vision, goals and management. It is important that strong and meaningful links are forged between these high level issues and the more day-to-day operational concerns or lower-level goals of the constituent elements of DNER, project teams etc. Clearer articulation of pedagogical frameworks for DNER – such as we have begun to sketch in this report – can help cash out high-level policy concerns in terms of concrete contributions to the improvement of learning and teaching. Some of this bridging work is properly the function of Programme Management, but some of it needs to be done by each and every project team. Demonstrating an alignment between policy concerns and the enhancement of learning is a task for us all.
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Appendix 1: Articulating implicit theories of change

The aim of this appendix is to provide enough of a description of our approach to understanding implicit theories of change to allow project teams to carry out their own exercise in ‘surfacing’ the assumptions embedded in their own work. The point of carrying out such an exercise is to reveal such assumptions, so that differences within and around the project team can be aired, consensus improved and the internal logic of the project enhanced. The approach described here builds on the work of John Nash (Stanford Learning Lab), Leo Plugge and Anneke Eurelings (until recently at the University of Maastricht), and Helge Stromdahl (Royal Institute of Technology, Stockholm) who are among the first people we know to have tried out ‘theory-based evaluation’ or ‘theory-anchored evaluation’ in the field of learning technologies (see Nash et al, 2000; Stromdahl & Langerth-Zetterman, 2001; Andersson et al, 2000).

Surfacing a project’s theory of change involves the following x steps:

1. Each member of the project team (and ideally each important stakeholder) should write down their vision of the project’s ‘outcome of interest’. One way to do this is to get each person to write a document in response to a ‘History of the Future’ Exercise. (See Box A3.1.)

2. Copies of the documents thus produced should be given to all members of the project team (and ideally each important stakeholder) and a meeting held to identify common elements, identify key differences and work towards consensus about a definition of the main outcome or outcomes of interest. This should be written down.

3. At the same or a later meeting, project team members and stakeholders – usually with the aid of a facilitator - should try to create a logic map of the project’s theory of change. (For more about how to use logic models to help a project tell its story about change see McLaughlin & Jordan, 1998.) An example of a project logic map is given in Figure A3.1

4. The logic map in Figure A3.1 consists of project outputs (ellipses, given on the right of the map), project activities or inputs (rectangles, given on the left of the map) and intermediate goals (rounded rectangles, in the centre of the map). The definition of the project outcomes begins (and often ends) with agreement about the main outcome(s) of interest. The inputs are the ‘big ideas’ brought together at the outset of the project. They may reflect resources and activities in the real world or theoretical constructs. The intermediate goals represent states of affairs that bridge between inputs and outputs. Their creation may well be the principal work of the project.

5. Once an agreed project logic map has been produced, explain the directed links between the inputs and the intermediate goals and between the intermediate goals and the outputs. (It may help to number these links on the map and write paragraphs about each link in an accompanying document.) The work involved in explaining these links is what ‘brings to the surface’ the project’s implicit theory of change. 

6. Over a period, revisit the map, adding detail as appropriate and amending elements in light of experience, changing circumstances etc. Be sure to retain a copy of each main version of the map and its accompanying documentation. 

Fig A3.1 Example project logic map (after Nash et al, 2000)

Box A3.1 Eliciting ‘outcomes of interest’
To facilitate this process for complex projects, we propose that the project staff write a history of the future. 

Imagine that your intervention project is completed and that it succeeded in all of its goals. You are to appear tomorrow at a press conference to explain what you have accomplished. Write a press release for distributing at this meeting, explaining in a few paragraphs what it is that you have accomplished, who is benefiting from this, why it’s important (that is, what problem it solves and why this problem needed to be solved), and what it was that you did that led to or caused this success. 

After Vanezky (2000) – see Nash et al (2000).
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