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Editor’s Overview and Contextualisation

This report gives a comprehensive survey of the state of HE-related “e-content” in the UK around the middle of the year 2000.

All URLs in this report have been rechecked (July 2004). It is gratifying to note that although most (though not all) of the projects discussed are inactive, the host institutions are still maintaining the Web sites. 

All appendices in the original report have been included here, except for the appendix on abbreviations which has been absorbed into the Abbreviations section of the supplementary material to the compendium. The editors debated removing the other appendices to this chapter, given that they were essentially extracts from Web pages; however, in case there of future changes or deletions on the external Web, we decided to leave them included in this chapter. However, in line with our usual approach to editing appendices, we have done only a copy-editing check and have not verified any other information.
Useful statements of the current national and university-sector positions on the topic of this chapter can be found at:

· The JISC description of their strategic activities on the “Information Environment” – see http://www.jisc.ac.uk/about_info_env.html.

· The recent paper from the Society of College, National & University Libraries (SCONUL) on Information Support for e-Learning: Principles and Practice, http://www.sconul.ac.uk/pubs_stats/pubs/info_support_elearning.pdf, updated from earlier work and republished in May 2004.
1.
Executive Summary

This survey was commissioned following a Higher Education Funding Council for England (HEFCE) circular inviting a series of expert surveys on e-Tools for the e-University. The work was funded by HEFCE and undertaken by staff from the UK Office for Library and Information Networking (UKOLN), the University of Bath’s Centre for the Development of New Technologies in Learning, and the University of Hull’s Academic Services: Learning Development. The project was co-ordinated by UKOLN.

The survey examines a body of existing electronic learning resources within the UK higher education sector and elsewhere, and identifies a number of key issues for appropriate ways forward in the light of experience from previous learning and teaching initiatives.

It was our opinion that this survey needed to be more than just a catalogue of learning resources since that would not, in the end, have been helpful to the establishment of the UK e-University. Instead our approach has identified a number of issues and examples related to the use and re-use of learning resources but also some potential approaches which could be of benefit, and could involve, the whole HE community.

Specifically, the survey examines the outcomes of Phases 1–3 of the Teaching and Learning Technology Programme (TLTP), Phases 1–3 of the Electronic Libraries Programme (eLib), the rich body of resources provided through the Distributed National Electronic Resource (DNER), one of the emerging public-private partnerships seeking to deliver electronic learning, and a number of corporate sector initiatives.

The main conclusions may be found in section 8. Amongst the key issues identified are:

a) The model defined for the e-University should be open, non-proprietary, and based upon established and developing de facto and de jure international standards for content creation, description and packaging, with dependencies upon particular technologies, platforms and suppliers minimised wherever possible. Resources used to facilitate e-learning – “learning objects” – should be structured in such a fashion that they may be moved easily between different institutions with their varied technologies, approaches and pedagogic traditions.

b) Learning objects should be small and self-contained, suitable for inclusion within a variety of learning environments and interoperable with each other and with the host learning environment within which they find themselves. 

c) New content commissioned for the e-University should consider the needs of disabled users, as well as those accessing services by a variety of channels, such as digital television or suitably equipped mobile telephones. Together with considering the different interfaces offered by these channels, it is important to remember, too, the bandwidth implications, with content designed for delivery to a desktop PC over SuperJANET unlikely to transfer well to delivery via digital television or Wireless Application Protocol (WAP) telephone, for example.

d) A huge amount of community money has been invested in the creation and acquisition of content, whether through TLTP, the Joint Information Systems Committee (JISC) or other avenues. Much of this potentially invaluable content is currently locked away within proprietary and non-interoperable formats and systems. Building upon exemplary work within TLTP Phase 3, a study should be funded to explore the potential for unbundling the content from the medium, reintroducing components of these valuable resources to the community.
 

e) Further, if a similar situation is to be avoided in future, guidelines should be drawn up for contributors to the e-University and suppliers of content to the DNER in which specifications are laid down for the provision of granular, portable and interoperable content. Given the obvious synergies, such guidelines might usefully be developed in partnership with related initiatives such as the University for Industry (Ufi).

f) Content is only of value if it can be found and used by teachers and learners alike. An active role needs to be taken in contributing to and implementing current work in the field of educational metadata, which seeks means of describing e-learning materials to aid their management, discovery and re-use. For metadata to be widely utilised, it must be easy for content creators and aggregators to generate. This will require creation of metadata to become an integral part of the workflow, possibly through the central creation of simple metadata-generation tools.

g) In a distributed environment, it seems likely that sensitive information will be exchanged between partner institutions, and passed to and from one or more institutions by the student. Mechanisms will need to be established for ensuring that these communications are secure. The e-University will only work in practice if providers and consumers of content can both be confident of the secure and bona fide nature of all transactions. Work within the JISC’s Committee for Authentication and Security (JCAS) is worth monitoring in this regard.

h) Establishment, declaration and protection of personal and institutional rights over content provided to the e-University is likely to prove a key area of debate. There is likely to be a degree of tension between the protection of rights on the part of the employing institution and the desire for open and free exchange of resources produced across the e-University structure. In dealing with the providers of commercial content, there are also significant obstacles to smooth deployment.

i) To be economically viable, it seems probable that the e-University will rely to a large degree upon re-use of existing content. In order for such re-use to be effective, it will be necessary for a degree of “re-badging” to take place in order to ensure a common look and feel across module components, to integrate an e-learning course within the institutional interface, etc. In order for this to take place effectively, a number of related issues will need to be satisfactorily addressed, the most obvious of which are those associated with preservation of Intellectual Property Rights (IPR).

j) The market for e-learning is a new and developing one, in which a true sense of sustainable charging mechanisms has yet to be fully established. It will be a priority to ensure that the costs of creating and delivering quality content can be sufficiently offset against the e-University’s ability to charge at a level acceptable to the target market.

k) There is merit in considering the development of a small number of locations (“portals”) through which the learner can quickly find quality information about a range of digital learning resources. Collaboration between those building the e-University, the Learning and Teaching Support Network (LTSN) and the resource discovery work of UKOLN, the Resource Discovery Network (RDN), the Distributed National Electronic Resource (DNER) and others would be beneficial here.

l) Almost certainly the largest single source of existing content for the e-University is to be found in the JISC’s DNER. Work is underway to define the ways in which this already-rich resource can be extended and made more accessible, especially for those engaged in learning and teaching activities.

m) The recent award of funding under JISC Circular 5/99
 was specifically geared to enhancing the DNER for use in learning and teaching. The lessons already learned by the DNER Programme Team, and the issues being explored through this new funding stream, are certain to be of great relevance to the e-University. Discussions on the continued development of both initiatives should be undertaken in parallel.

n) As with more traditional course provision, the e-University will need to ensure that the content it delivers is kept current and relevant. The costs of this update process are not insignificant, with suggestions that as much as 20% of a content creation budget needs to be spent annually, simply on refreshing existing material.

o) The e-University intends to market itself globally with reference to the perceived high quality of existing UK institutions of higher education. If the e-University is not both to undermine its own potential to attract customers and to devalue UK higher education as a brand, care will need to be taken in ensuring the continued provision of high-quality resources. It is unwise to assume that staff who are highly skilled in the provision of more “traditional” learning experiences to students will be capable of transferring their expertise to the virtual world.

p) In order to ensure that the e-University delivers on its potential to be a world-class institution of higher education for the twenty-first century, there is a pressing need to invest; both in technology and, as importantly, in the on-going development and training of the content-creating staff.

2.
The Context of the Survey

2.1
Definitions and Scope

As part of its on-going development of the e-University concept, HEFCE is funding a series of studies to examine the business model
 under which such an initiative might prove sustainable, as well as a range of issues related to the available technologies and pedagogic models.
 Within this wider body of work, the current study is tasked with a specific examination of learning resources relevant to the e-University. The recommendations contained herein should be considered alongside those from the other reports, and it should be borne in mind that the work was undertaken in advance of a detailed specification of the e-University vision.

In order to realistically scope our work, it was first necessary to define “learning resources”. For the purposes of this study, learning resources are considered to be “things with content”, where the content is selected and managed to aid the process of learning. This content is specifically content for the learner, and not for the e-University in its broader sense. This definition thus excludes the shell of a managed or virtual learning environment (addressed in a separate study)
 and also excludes staff development and similar materials.

In discussing resources relevant to a digitally facilitated learning process, it is possible to define at least three categories: infrastructure, learning environments and digital content. Interested in the latter, we might further define it as being able to “help a learner to achieve an educational goal”. The content thus defined generally falls into one of two categories: (a) that of a principally research-focussed nature, which the student will often actively discover and use as part of an educational task such as the production of a piece of project work, and which is usually not, of itself, based upon a particular model of learning/pedagogy; or (b) that of a broadly educational nature, which is often presented to the student in a mediated manner and which is usually constructed with a particular pedagogy in mind.

Many of the learning resources provided by the JISC through the DNER tend to fall into the former grouping, meeting the needs of research-led teaching and learning, whilst much of the TLTP material and those found in the corporate sector fall into the latter. It should be remembered, though, that material of pedagogic value can often be extracted or constructed from research-focussed resources, and that research-relevant data may be contained within educational resources. The distinctions between these two forms are therefore not always clear-cut.

A further concept that requires definition is that of the learning object. In the context of this report we use this term to describe a discrete container, be this a page, image, audio or video clip, multimedia file or any other data form within which content that could be used to support learning is present. The usefulness of this term becomes apparent when discussing the extent to which learning materials and courses can be sub-divided into smaller components. A point is reached at which existing terminology (for example, lecture, unit, module or page) is both too coarse grained and too limiting. The page of a book comprises a number of objects (text, images, etc.) which can themselves be described, can support teaching and learning, can stand alone or can be reconstructed in different combinations with objects from other sources. These are learning objects – the building blocks of e-learning.

2.2
Introducing Some Issues

This report was compiled in advance of the business model for the e-University being decided. However, it appears that the key issues relating to learning resources are largely unaffected by the different business models that might exist. The major issues being addressed by the e-University project team are the structure of the e-University, the unbundling of higher education, the need to control quality and standards, and exploration of ways in which the private sector might become involved.

The e-University is conceived as a new vehicle for delivering taught-course higher education programmes through effective deployment of Information and Communications Technology (ICT), established on a scale which would enable it to compete internationally, hence responding to the issues identified in the Business of Borderless Education report
 (Middlehurst et al.).
 

Structures under consideration range from a fully centralised model, whereby a new entity with degree-awarding powers is created to deliver programmes of study, to a distributed model, whereby the e-University acts as a clearing-house and broker for programmes delivered by member institutions.
 At all points across this range, the entities providing programmes of study will require access to high-quality electronic learning resources. We would argue that whatever model is implemented, the recommendations arising from this report would remain essentially the same.

The unbundling of the delivery of higher education is a key issue in the provision of a national learning resource infrastructure, and is likely to prove a crucial issue for those designing the e-University. At present, much of the delivery of courses within UK HE is bundled – that is to say, the course team will usually be the people who design the course, develop the materials, deliver the course and conduct the assessment. Within this they will also provide a level of student advice, guidance and support, supplemented by institutional provision. An obvious exception to this model is the Open University, where the tradition is for courses to be taught by people other than those who develop the materials.

Given its likely nature, a key feature of the e-University is bound to be the disaggregation of the processes of course design, development, delivery, assessment, guidance and support. Added to this will be mechanisms for marketing, registration, payment and the award of qualifications which are likely to be unbundled in a similar way. 

A possible consequence of such unbundling, and one requiring further consideration, is the likelihood that the collection of learning units comprising one programme of study might not be delivered by a single institution. If a distributed model is adopted for the e-University, then although the student selects units leading to a particular qualification, the individual units studied may comprise materials contributed by a collection of institutions. This raises questions when examining the availability of typical JISC-funded resources such as electronic journals and datasets, currently subscribed to at the level of individual institutions and thus not necessarily available to all content-creating sites, nor to the institution at which a learner is registered.

Effective consideration of unbundling requires us to look at the provision of electronic learning resources in detail. In particular, we have identified a range of technical issues:

· portability

· accessibility

· usability

· authentication and security

· IPR and copyright

· granularity

· use of metadata

· re-use and re-badging

· bandwidth requirements

· cost

Portability

Portability relates to the ease with which learning resources created or used within one environment or system can be moved to another. Resources which are not portable are not easily reusable and greatly increase the difficulty of extensive online provision. Lack of portability reduces the value of expensive content-creation exercises, with delivery formats and media often rapidly rendered obsolete, locking resources of continued value away from easy access by the latest generation of tools.

Accessibility

Accessibility relates both to the process of finding and obtaining resources and to the use of such resources by staff and students with disabilities.
 Increasingly, consideration of accessibility will also need to include the requirements of different delivery channels, such as digital television, WAP-enabled and Third Generation mobile phones, Personal Digital Assistants (PDAs), etc. 

Usability

Usability covers issues such as interface and software design, areas where current developments show far greater understanding and sophistication than earlier work. Increasingly we should be aware of a greater degree of sophistication, awareness and acceptance of computer-based materials amongst the target market for the e-University. This brings with it increasing demands for screen-based materials to have the same degree of design quality, engagement and interest as many popular games packages and commercial Web sites.

Authentication and Security

As is becoming increasingly true elsewhere on the Web, authentication and security will be important considerations for those providing and using learning resources from the e-University. It is not yet known what authentication model will be employed by the e-University, but it is assumed that students will often require authorisation before they can access materials. As well as the basic requirement for users, organisations and resources to be authenticated as bona fide, and the need to authorise individuals for access to specific resources, there is in all likelihood a further requirement for controls over the types of information held by and shared between resource-hosting services, with respect to user personalisation and the profiling of their interactions with these services. If services are to operate smoothly and securely for all students of the e-University, it may be necessary for authentication mechanisms to be unbundled and administered by some central service.

IPR and Copyright

Intellectual Property Rights (IPR) in and copyright over learning resources will be important areas of consideration in constructing the e-University. The rights of university-based resource creators need to be recognised, acknowledged and protected, whilst those of commercial content providers are likely to be vigorously guarded. The tension between provision of a flexible and easily usable resource bank and protection of rights will need to be carefully managed. See Middlehurst et al. (2000) for further discussion.

Granularity

Granularity is a term used to describe the breaking down of learning units, be they courses, modules, lectures, etc., into their constituent components. The finer the granularity of a resource, the smaller the components, and therefore the greater the chance that the components can be re-used in other contexts. One of the problems identified with earlier work – for instance some projects carried out with the Teaching & Learning Technology Programme – was that each computer-aided learning (CAL) package represented a large body of learning material, structured in a fashion which might fit the curriculum in the originating department but which did not match the needs of potential users elsewhere. If the content from these CAL packages could be broken down into smaller components, these might be more widely applicable than the original whole.

Metadata

We are familiar with metadata as it applies to traditional library material, and more recently with its use for description of Web-based resources within the context of targeted resource discovery services. Considerable work has taken place over the last few years to establish standards for the creation of metadata to support effective managed services. For worthwhile use to be made of electronic learning resources – especially the most valuable highly granular resources – reliable, manageable and sophisticated metadata schema will be needed which are capable of describing both the resources in toto and their constituent components in isolation. 
Metadata created at an appropriate level of granularity will form the foundation for the development of systems to manage and manipulate disaggregated learning resources. Metadata is required to enable management, searching, discovery, identification, use, rights management and preservation of learning resources. Various activities are underway in this area – the Dublin Core Metadata Initiative, <indecs>, IEEE’s Learning Object Model (LOM), etc.
 – but more work needs to be done to ensure that the various initiatives can work together to form an acceptable level of sophistication for a robust infrastructure to support the proposed activities of the e-University.
Re-use and Re-badging

With re-use will come a requirement for re-badging to allow resources, whether purchased or exchanged, to appear as if they belong together within a coherent collection when assembled into a single learning unit.

Bandwidth Requirements

Whilst it is clear that bandwidth into the workplace and home is increasing rapidly, we must always consider the bandwidth requirements of electronic learning resources in relation to the bandwidth provision within the target markets. This may mean a differentiation between those resources appropriate for delivery of learning to an overseas market in a developing country and those appropriate for delivery in the corporate sector of a developed country.

Cost

Finally, the cost of production and the cost of use are important factors in the electronic learning resource economy. 

2.3
Academic Issues
In addition to the technical issues above, we have also identified a range of academic issues:

· Objectives/outcomes.

· Academic level.

· Assessment.

· Language.

· Cultural bias.

· Quality.

· Pedagogic model.

· Academic acceptance (“not invented here”).

· Age/renewal/updating.

· Learning-object business model.

Objectives/Outcomes

Clearly, if electronic learning resources are to be used effectively, there must be clarity about the educational aims and objectives and the desired learning outcomes that are supported. The smaller the individual object, the less this might apply, since the overall outcomes will be determined by the combination of components used to create the resource as a whole. However, whether it is the e-University itself, individual institutions or sub-national consortia that assemble resources into programmes of study, it will be necessary to locate and use resources that meet the aims and objectives of the programme designers.

Academic Level

Equally, academic level will be another criterion on which resources will be selected. It may be that some resources such as research journals will be neutral in this respect, but much of the resource within the TLTP collection, and a significant amount that might emerge from the current DNER Learning and Teaching Programme, will have an implicit academic level. The challenge is to determine descriptors for academic level that meet the requirements of the e-University and to ensure that these descriptors are used.

Assessment

Assessment is an important aspect of the formal learning process, but UK universities have traditionally adopted quite different approaches to the examination of progress. Agreement will be required between participating institutions in order to ensure a degree of parity.

Language

At the moment, the electronic resource base available to the e-University predominantly uses English as the language of instruction. The exception is in the area of language learning, where instructional materials are often in the target language and resources are provided which allow students to develop their language skills in a real-world context through access to foreign-language newspapers and television transmissions, for example. For the e-University to have a global reach it may become necessary to consider the use of non-English-language materials. The electronic resource base available to UK universities in this area is currently likely to be limited.

Cultural Bias

Related to the issue of language is that of the innate and often unconscious cultural bias within electronic learning materials. To some extent the international market has been desensitised to this due to the prevalence of US materials on the Web. However, unless care is taken in the development and selection of electronic and other learning resources for the UK e-University, it is possible that cultural bias could reduce the effectiveness of the materials and could, in more extreme cases, offend or alienate the target learners. It is our opinion, although we are not aware of any specific research in this area, that this problem will be exacerbated by the move from traditional modes of delivery to e-learning, as the mediating effect of the tutor is reduced.

Quality

Quality as an issue in UK higher education does not need explanation, but the use of electronic learning resources does require us to determine mechanisms for ensuring the quality of any and all resources deployed to help deliver e-University courses. The move to e-learning, of itself, exposes the resource base employed by teaching staff to a wider, and possibly more critical, audience than ever before. If this e-learning is carried out under the banner of the e-University, the audience becomes global and the need to preserve the perceived quality values of UK higher education, espoused and embodied by the e-University, becomes imperative.

Pedagogic Model

Some learning resources, as discussed above, may be pedagogically neutral. Others may have been designed to support a particular pedagogic model or approach. In some cases this innate pedagogy may be implicit, derived from the accepted underlying pedagogy of a subject or discipline. In other cases the pedagogy may be explicit, as in materials specifically designed to encourage and support active learning. Whilst we do not wish, in this report, to engage in detailed debate about pedagogy, we feel it is important to recognise that the underlying pedagogic model of any learning resource will need to be made explicit and will inform the selection of resources.

Academic Acceptance

Academic acceptance has been acknowledged as an issue from at least the start of the TLTP projects. Historically, there has been little exchange of course materials between institutions, for a number of reasons. One of these is competitiveness, although at the level of the subject or discipline, academic staff tend to be co-operative. Perceived fitness for purpose is possibly the key reason for the resistance to using course materials developed elsewhere – the so-called “not-invented-here” syndrome. Some TLTP projects successfully addressed this issue through a consortial approach to content development. Unbundling of course development and delivery will bring to the fore this issue, as staff will increasingly be expected to make use of materials developed by others.

Age/Renewal/Updating

Academic materials and resources age at different rates. Resources to support science subjects may have particularly short shelf lives, reflecting the rate at which science and technology are developing. Any model for the development and management of electronic learning resources will have to take account of the need to renew and update such resources at appropriate times. Experienced users of e-learning, such as the Department for Continuing Education at the University of Oxford, include the costs of updating electronic materials within their business model. It is important that the e-University do the same.

Business Model

Electronic learning resources, particularly those learning objects specifically designed and developed for particular purposes, will not exist solely for use within the e-University. Some will be developed within the context of the e-University but many will be acquired from elsewhere. All will be valuable and hence tradable commodities within a developing national and international learning-object economy. As well as acknowledging issues of IPR, ownership, copyright, metadata and standards, it will be important to recognise the e-commerce dimension to learning-object trading, and to establish an appropriate and sustainable business model. It will be necessary for the e‑University to use e-commerce for the buying and licensing of components as well as for transactions with students.

3.
Methodology

3.1
Background

The short time-scale and tight deadlines for this report
 meant that it could be only an incomplete, but nevertheless useful, snapshot of the situation as we found it during the data-gathering phase of the survey. 

Instead of relying on legacy databases of electronic learning resources, we felt a more accurate picture could be obtained by talking to as many people as possible who had been, or are currently, connected with ICT projects across higher education, as well as representatives from the corporate e-learning sector. Our approach has enabled issues and problems that would otherwise have remained hidden to emerge. We have not been able to talk to everyone who might potentially have been consulted but, nevertheless, we feel that the key issues relating to the provision and use of learning resources by the e-University have been identified.

The report is not intended to be an exhaustive list of available resources for the e-University, since the rapid pace at which development is taking place in this arena would mean any such list was destined for instant obsolescence on publication. Instead we present a set of issues, examples, principles and pointers that have emerged as a result of our exploration of learning resources.

3.2
Survey Recipients

This report focusses on the following groups and organisations:

· Former TLTP Phase 1, 2 and current TLTP Phase 3 projects

· JISC-funded eLib and DNER programmes 

· The Learning and Teaching Support Network (LTSN)

· Individual institutions of higher education

· Groups of institutions (here, Universitas 21)

· The corporate and commercial sector (NETg, SmartForce)

TLTP Phases 1 and 2 were chosen because we feel that these represent a rich vein of experience that has contributed, and in many cases still does contribute, to the use of ICT for educational purposes; either at a local or, in some cases, national level through the new Learning and Teaching Support Network (LTSN, http://www.ltsn.ac.uk/).
 Whilst TLTP 1 and 2 were very much content driven, Phase 3 focusses mainly upon embedding and utilising that content. We were therefore particularly interested in Phase 3 projects which were leveraging or reprocessing earlier content, since it was here that we felt answers of particular relevance to an e-university would lie. We did not have time to personally contact all TLTP projects, but for TLTP 1 and 2 projects we traced and e-mailed all possible contacts, and for TLTP 3 projects we made contact through the National Co-ordination Team’s Mailbase list.

Our learning resources focus did not initially lead us to consider the Fund for the Development of Teaching and Learning (FDTL, http://www.le.ac.uk/ncteam/fdtl/) projects, but it became apparent during our survey that there is indeed some healthy cross-fertilisation taking place. We did not, however, have time to pursue FDTL projects per se although we did make contact when TLTP sources identified a strong link. Given further time we would have liked to pursue FDTL more rigorously. 

We felt that it was important to benefit from the views of some of the world’s biggest e-learning companies, since they could bring to bear both their market-driven and technological solutions foci. Our respondents have vast catalogues of material and have strategic plans that recognise the importance of digital delivery systems and reusable content.

Although only recently established, the LTSN represents a link between content producers and the subject disciplines. It will also need to grapple with the issues related to establishing learning resource databases. 

Universitas 21 (http://www.universitas21.com/) was chosen because the group represents a new model of international HE collaboration, involving major research-oriented universities in the business of learning using technology. In some aspects Universitas 21 is already exploring the issues the UK e-University will have to face.

3.3
Method

Review of TLTP and Associated Projects

All TLTP Phase 3 projects received an e-mail with the help of the National Co-ordination Team’s (NCT) Mailbase list. 

The NCT’s list of TLTP 1 and 2 projects was used as the starting point for locating former directors/managers of projects. An e-mail outlining the survey’s background and purpose was sent to personal e-mail addresses or, when these were unavailable, to published project e-mail addresses. 

A similar e-mail was sent to all LTSN subject centres. However, it was recognised that some of those would not yet be in a position to respond.

Each e-mail contained a designated project URL which enabled us to provide a fuller description of the survey’s background, as well as to provide a guide to our areas of specific interest.

We followed up the initial e-mail message with a telephone call to as many of our target groups and organisations as possible in the time allowed for the project.

The combination of e-mail, informational Web site and telephone calls was time-consuming but effective in that most respondents were aware of our existence and purpose when we made personal contact.

Review of JISC Services

The overview of JISC developments was based on a review of the DNER collection policy (http://www.jisc.ac.uk/cei/dner_copol.html), the JISC and eLib Web pages and selected other publications. This was supported with e-mail contact with selected personnel at the programme level.

4.
The Picture Today: Learning Objects

4.1
Learning Objects, Components and Granularity

The basic message that emerges from this part of the report is the recognition that flexible and reusable learning components/objects have a significant part to play in a modern knowledge economy. For example, the background description of the USA’s Advanced Distributed Learning Network (ADLNet) initiative states:

A review of the software industry trends indicates that many companies now believe that an object-based approach will provide the basis for platform neutrality and software reusability needed for the large-scale development and dissemination of powerful, cost-effective learning content. Platform neutrality and software reusability are considered essential for the sustained investments necessary to create the kind of dynamic ADL environment that is needed to meet the education and training needs of a 21st century military and national workforce.

Whilst there are perhaps economic, pedagogical and technological arguments to be made for a component or learning-objects approach, there are also highly pragmatic reasons. For example, in fast-changing areas of study, e.g., molecular biology or bio-informatics, it is a waste of resources trying to produce complex Computer Based Training (CBT) materials since they quickly become obsolete. Therefore, a model based on the provision of useful tools and data makes more sense. For example, TLTP project 24 BioNet (http://www.leeds.ac.uk/bionet/compend/contents.htm) uses a browser plug-in to visualise molecules and Web front ends to access protein-sequence databases. 

Smaller reusable learning components may do much to overcome the “not-invented-here” attitude that can compromise re-use of larger-scale learning materials developed elsewhere. For instance, in 1999 the Phase 3 TLTP project EASEIT-Eng conducted a survey which looked at the attitudes towards, and uses of, Computer Based Learning materials at degree level within UK engineering departments, and compared this on a smaller scale with examples of Australian higher education. Whilst the results make interesting reading in themselves, the paper reporting the findings states amongst its conclusions:

It is difficult to imagine how the present situation will develop into one
where CBL use is an efficient and substantial part of UK HE delivery without
a substantial change to the way materials are developed, distributed and
maintained. Funding bodies and CBL material developers are all too aware of
the time and expense associated with preparing new materials only for
academics to then cast doubt, fair or otherwise, over their transferability
to other programmes and institutions. (Rothberg, 2000)

Reusable learning objects appear to be an interesting conceptual hybrid arising from the object-oriented principles of computer science married to some of the tenets of the cognitive sciences. The object metaphor is undoubtedly very attractive, but whilst knowledge, some skills, procedural learning and basic problem solving are perhaps amenable to this approach, it will undoubtedly be considerably more challenging to utilise the principles of object-oriented design in the development of higher order abilities like complex analysis, synthesis and evaluation (i.e., the “deeper” aspects of learning). However, as part of a portfolio of learning experiences and opportunities, the reusable learning object utilised by a skilled teacher or learner could play a significant part in the educational armoury. The potential richness of the data types now available for the construction of learning objects, together with the emerging international standards for the description of such objects, offers potential reusability and therefore efficiency gains that cannot be ignored. The commercial e-learning sector (e.g., NETg, SmartForce and Cisco) has been quick to spot the development efficiency and marketing advantages of learning objects, and so a review of learning resources appropriate for the UK e-University must take due account of the theoretical principles and technology of learning objects.

However, it became obvious during the data-gathering phase of this study that there was considerable variation in how different respondents defined learning objects and the level of granularity which they applied to resources. Our survey suggests this variation is widespread. The IEEE’s Learning Technology Standards Committee, for instance, appears to take a broad view of what a learning object might be:

…any entity, digital or non-digital, which can be used, re-used or referenced during technology supported learning.
 

A more prescriptive definition is offered but challenged in the Educational Technology & Society journal:

 “…an LO must have at least 4 subcomponents: content, functions, learning objectives and “look and feel”.

Within the HE community, learning-object offerings can range from an image to a complete CD-ROM:

A learning object is usually a small digital or non-digital file (like text, images, audio, and video) or module that when integrated with other learning objects make up course content. Learning objects are a re-usable resource that can be used in a variety of contexts, across disciplines and institutions. It is a resource that can be modified to suit the academics teaching style and method and further enhance the objectives of the course.

Even within the commercial e-learning sector there is considerable variation, e.g., in SmartForce’s large “course granules” versus NETg’s smaller-grained NETg Learning Objects (NLOs). Compare: 

Underpinning the SmartForce e-learning object strategy is SmartForce’s unique and innovative e-learning Object Framework consisting of four e-learning object types: Instruction objects, Collaborative objects, Application objects, and Assessment objects.

· Instruction objects include interactive guided learning, coursework, streamed audio and video based online seminars, and demonstration. 

· Collaborative objects include one-to-one, expert-led, and peer-to-peer human interaction in a media rich online environment. 

· Application objects include hands-on experience with real job tasks in a controlled environment. 

· Assessment objects include prescriptive, validated, and compliance testing.

To:

An RIO is a granular reusable chunk of information that is media independent. An RIO can be developed once and delivered in multiple delivery mediums. Each RIO can stand alone as a collection of content items, practice items and assessment items that are combined based on a single learning objective. Individual RIOs are then combined to form a larger structure called a Reusable Learning Object (RLO).

Major software companies are also influencing the definition of learning objects through developments such as Microsoft’s Learning Resource iNterchange (LRN) toolset for adding IMS-compliant metadata to learning resources. LRN is an Extensible Markup Language (XML)-based schema that defines course content, allowing organisations and e-learning providers to create and manage compatible online learning content. Online content, from Microsoft’s perspective, means Office-2000-level resources, e.g., Word documents, PowerPoint presentations, Web sites, etc.

Despite the divergent views of exactly what a learning object is, we contend that potentially valuable software components currently lie embedded in proprietary and custom software architectures. Re-engineering these systems could release valuable material to the community. In conjunction with workbooks and tutor guides, these smaller components could be re-used in a variety of ways. Early TLTP projects comprise one such potential source of this valuable content, a fact already recognised by some of the Phase 3 projects, e.g.: 

· Embedding Compact (http://www.compact.org.uk/) 

· Source (http://www.source.ac.uk/) 

· WinEcon (http://www.winecon.com/)

4.2
TLTP Approaches to the Learning Object

It is interesting to note that all the respondents in this part of the report, whether they were commercial content providers, international higher education consortia, or TLTP projects, had begun to grapple with the question of re-engineering their “products” into smaller components/objects either for delivery on the Web or for sharing with others. The TLTP projects in particular are interesting from two perspectives. First, TLTP (and FDTL) represents a major resource base in this area, from both an experience and digital-materials perspective. Second, many of the TLTP projects interviewed recognised what they needed to do to modernise their products but no longer had the human or financial resource to do so. Many of the TLTP projects which were perceived to have had the greatest impact in HEFCE Report 99/39
 are now mainly reliant on their legacy stock and are unable to update or re-engineer their product for the Web because of a lack of finance and human resources. Even the best have found commercial exploitation difficult because their main target market was the HE sector itself, and under the terms of TLTP funding, they feel they could not exploit this. Therefore, unless it proves possible to fund, rapidly, a “mining” operation of these resources, their value will deteriorate extremely quickly as the delivery technology and user expectations move ever onward.

Most TLTP projects that are re-engineering their content for the Web are using plug-ins that enable the material developed in the original authoring system to run within a Web browser. Interoperability, therefore, depends on what platforms the plug-in supports. In reality, this usually means Microsoft Windows and perhaps Apple Macintosh. However, this method can be remarkably effective and breathes new life into legacy products. Examples of this genre are detailed below.

UK Earth Sciences Courseware Consortium – TLTP 25

The material was developed specifically for HE but is used also by schools and Sixth Form Colleges for A Level students (http://www.man.ac.uk/~ukescc). The material covers primarily earth science (geology) but includes aspects of geography, civil engineering, archaeology, materials science and physics. It is used in over 80 HE institutions in the UK (mainly earth science departments) and in HE institutions in over 30 other countries. No particular account has been taken of home-based distance learners in the design, but such users can acquire the CD-ROM; there are some 300 students (mostly registered through the Open University) who currently use the resource in this way. Although developed in Authorware and delivered using CD-ROM, the consortium is in the final stages of converting the material for Web use, using the Authorware plug-in (for Mac and PC for the moment, but they were hopeful that a Linux and UNIX plug-in would become available soon). Our respondent indicated that each “chunk” was only roughly 16 KB so rapid downloads are anticipated. 

COMPACT – TLTP 56 and 88

COMPACT (TLTP 56 and 88) is a free suite of computer-aided learning programmes covering 11 topics on concrete technology and the design of concrete structures to the EuroCode 2 (EC2) specification, where appropriate (http://www.compact.org.uk/). Produced primarily for undergraduate use, the Authorware-based interactive programs use high-quality photographs and graphics to present teaching material in an easily absorbed and interesting manner. Several of the modules, particularly on reinforced concrete design, will also appeal to graduate engineers wishing to familiarise themselves with EC2. All of the Phase 2 materials are available for free download, although these are fairly large modules in comparison to the small-grained approach taken by the Phase 3 team. The TLTP Phase 3 project Embedding COMPACT is a fine example of how the work from Phase 2 can be leveraged and updated. Although software development work stopped in 1997, the Phase 3 team have extracted the core components and placed them in the “study area” of the COMPACT Web site so that they can be run online using the Authorware plug-in. The components are very small and run almost immediately. The project team is also preparing tutor guides, worksheets and other materials to help academic staff make the best use of the materials in their teaching. A major issue recognised by the project team is that in fast-changing areas of science and technology, it is important to keep content up-to-date to reflect changes in codes of practice, etc. The project team is currently seeking collaboration with commercial companies and European Union (EU) funding sources to keep the content contemporary. It is of particular interest that the COMPACT Web site receives more European than national “hits”. The materials were originally distributed to around 40 UK universities and it is felt that probably 12–13 are actively using the material. Again, here we have a good example of a project team that has recognised the weaknesses of the “macro” approach to development and responded to the challenge. 

PharmaCALogy – TLTP 76 and TLTP 83

PharmaCALogy distributes around 40 products via the British Pharmacological Society Web site (http://www.bps.ac.uk/BPS.html). The materials are currently Authorware-based and mainly distributed on CD-ROM. However, work has already started using Authorware 5, which provides streaming technology, so that applications can be played via the Web (PC and Mac only). Currently, PharmaCALogy tutorials are self-contained computer programs which range in size from 3–4 MB to as much as 40 MB. The programs have an assessment system that produces coded paper output, which the learner then takes to a tutor for marking. TLTP 83 builds on the work of TLTP 76 but this time aims to provide the pedagogical structure and guidance/activities, e.g., offering simulated research paper submissions to learned societies containing errors for students to identify, etc. 

Computer Aided Learning for the Pharmaceutical and Life Sciences (PCCAL) –TLTP 28

Like PharmaCALogy, PCCAL has a large number of resources that can be delivered online over institutional intranets using Shockwave for Authorware (http://www.coacs.com/PCCAL/). The target platform is Windows and theoretically Mac, although our respondent indicated that there are temporary plug-in problems with the latter. There are no plans to move the portfolio to other Web technologies and with some 60 units available, it is felt that the costs of doing so – at 4 months per unit – would be prohibitive. Also, because the rights remain with the authors of the units (who receive a royalty), any changes would require renegotiation. In terms of granularity, there is a single subject menu which links to individual files which are of about five minutes’ duration. Currently, the whole package is delivered as a single executable, although unbundling the individual activities would not be a difficult task. Nevertheless, current users have to purchase the whole unit and can only use the menu system to access the activities of interest. There is also an assessment package under development that uses its own engine. Distribution is by CD-ROM, although the materials can be delivered over an intranet. There has been no consideration of home-based learners and PCCAL currently views the institutional intranet and the stand-alone CD-ROM as the preferred delivery platforms. 

The Electronic Design Education Consortium (EDEC) – TLTP 18 and 98

The Electronic Design Education Consortium (EDEC) project started life as a Phase 1 TLTP project (TLTP 18) and is now a Phase 3 project (TLTP 98). Work is progressing under Phase 3 to adapt the earlier EDEC courseware, for the interactive learning of electronics, for delivery via the Web. Simultaneously, the material is being restructured into finer “chunks”. 

WinEcon II – TLTP 81

WinEcon II (TLTP 81) has taken a more radical approach. First, the WinEcon team has re-edited all of its legacy stock into smaller components. Academic staff can access the components via an online catalogue so that they can begin to use elements of WinEcon materials within their own teaching. A proprietary plug-in is required for these Authorware-based components. Second, the team have selected the “best of” WinEcon and is recreating these items as discrete learning components using the Dynamic HyperText Markup Language (DHTML), Java and HyperText Markup Language (HTML). The intention is to enable users to drag and drop topics into their own course structures, e.g., “Economics for Engineers”. The default course structure supplied with the products will be just that, a default – not the only option. Our respondent indicates that WinEcon components will be described using the Resource Description Framework (RDF).
 The WinEcon team is further leveraging the materials in the creation of BizEcon and MathEcon, which will focus on these complementary subject areas using components from the main product, supported by workbooks and other resources. Our respondent has a vision of a “courseware vending machine” that would help academics build their own courses by selecting WinEcon components from a menu of options. 

The MATTER Project – TLTP 69

The MATTER project (TLTP 69) is another former Phase 1 TLTP project (http://www.matter.org.uk/) which provides an excellent example of a project that is currently attempting to adapt its materials. Like WinEcon, the MATTER team is currently developing learning components for use in undergraduate, and other, teaching of materials science and engineering, using nominally platform-independent technology.

QUEST Project – TLTP 55

An unusual example of “learning component thinking” for its time was the QUEST Project (TLTP 55). The Centre for Engineering Educational Technology, University of Surrey (http://www.surrey.ac.uk/MME/QUEST/) produced a number of experiments and simulations as LabView components, e.g., electronic filters, which the students would interact with. Although delivered on CD-ROM, the simulations can be downloaded in a run-time package. The components are given context by a course guide. Although it could not be described as a commercial success, QUEST was in many ways ahead of its time and has had a major impact on how the first year Mechanical Engineering course is delivered at Surrey, with a quarter of the course now delivered using the components developed by QUEST. There have been eight years of use (some 1,500 students) with significant staff savings. In the last 2½ years Surrey has moved to Web-based delivery using Lotus Learning Space
 and has produced other non-TLTP funded simulations, e.g., SimSol, SimElec. Whilst digital text-based and media material has caused no e-learning challenges, symbolic communication remains a problem, but the Centre has ideas on how this could be solved. The Centre will be offering a distance-learning matching section update for those engineers with the original BEng qualification who require the MEng to gain Chartered Engineer status. The QUEST team had the vision, and probably has the capability, to develop the sort of components (learning objects) required for an e-university. Our respondent was not impressed by “bog-standard” Web-learning materials, but is a keen advocate of learning components. He also feels that a central organisation is required which will know how to market/sell these components.

eLaborate Project – TLTP 73

A superb example of using small, functional components and tools for powerful pedagogical purposes is the eLaborate Project (TLTP 73). The eLaborate team produced and still produces a series of simulations (http://www.york.ac.uk/depts/chem/staff/
elaborate/) complete with tutor and student guides which indicate how the tools should be used. The eLaborate tools and pedagogical approach enable students to gain experiences and correct problems that would be difficult, or too time consuming, in a practical lab. The eLaborate team now builds simulations in response to real student-learning problems that are brought to them by academic staff. This means that students gain optimum benefit from lab time. Responses from academic staff who have benefited from this work have been very positive. A current project developed by eLaborate enables hundreds of students to manipulate a simulated Nuclear Magnetic Resonance (NMR) spectrometer, a device that is only usually operated by a skilled technician. Results that can normally take days to process can be collapsed into seconds. The current eLaborate work is not accessible from the Web site but appears to rely on a fairly ad hoc method of dissemination. The on-going funding for this highly relevant work has relied on the energies of the project director (who retires shortly) and the future is now uncertain. Our respondent indicates they would welcome the dissemination of their pedagogy, if not their tools, through an e-university (see also the “Physlets” concept following).

Software Teaching of Modular Physics (SToMP) – TLTP 22

An example of one TLTP project which is philosophically in tune with this part of the report but diverges from the Web model of delivery is SToMP: Software Teaching of Modular Physics (TLTP 22). SToMP uses the Microcosm document-management system to organise and provide access to a range of discrete learning resources/components that its authors feel are appropriate to the hard sciences (http://www.ph.surrey.ac.uk/stomp/). Whilst the SToMP package has been designed with distance learners in mind, our respondent did not feel that the Web is an appropriate vehicle to create the type of environment required by the hard sciences. Furthermore, the current SToMP system is totally Windows-dependent and therefore presents interoperability issues. Yet it has some flexibility in that modifications can be made at the document-handling level by tutors or developers. Although it is not part of this team’s brief to consider learning environments, in SToMP’s case it is impossible to separate the delivery mechanism from the content. The question is whether Microcosm, with its powerful linking, offers more than emergent Web-centric technologies like XML and XLink. Since Microcosm arguably has some characteristics of a learning environment, we referred the product to the learning environment team.

Interact – TLTP 20

Although perhaps not apparent at the time, some of the TLTP Phase 1 and 2 projects have been the creative and managerial nucleus from which outcomes of potential long-term value to the community have emerged. For instance, Interact (TLTP 20) was a highly specialised project whose deliverables of the time were accessible only by the small subset of the UNIX community. Interact eventually grew into MultiVerse Solutions Ltd., which will produce tools for the production of simulations/knowledge objects, thus providing the type of technology which should be highly relevant to an e-university. MultiVerse now has corporate investors so should grow rapidly.

4.3
International Approaches to the Learning Object

Internationally too, departments in a number of institutions are actively considering the value of learning objects in producing their educational materials. These include:

· The Office for Mathematics, Science and Technology Education at the University of Illinois at Urbana Champaign (http://www.mste.uiuc.edu/). Its Java lessons illustrate mathematical and scientific concepts.

· The Department of Physics at the National Taiwan Normal University (http://www.phy.ntnu.edu.tw/java/).
 It has a Web site that provides an impressive library of Java applets illustrating complex physics concepts.
· Davidson College, one of the top liberal arts colleges in the USA. Professor Wolfgang Christian at Davidson is a leader in the development of effective computer-based physics education and his Physlets – Web-Based Interactive Physics Problems (http://Webphysics.davidson.edu/Applets/Applets.html) – are impressive examples of learning objects at work. Physlets explore mechanics, electricity and magnetism, optics and quantum mechanics. Students can manipulate objects and parameters to study the effects of those changes. Physlets are distributed free for non-commercial use at educational institutions, and other educators are encouraged to use them in the courses they teach. Physlets are highly reusable components because they can be modified using script that is embedded into the document. Thus other instructors, to support their own courses, can easily change the details of the concepts presented. 
4.4
Universitas 21

The Universitas 21 group (http://www.universitas21.com/)
 of high-profile research-based universities – including the University of Nottingham, the University of Glasgow, the University of Edinburgh and the National University of Singapore – is already breaking new ground in international educational collaboration and could provide a useful contribution to any business model for the UK e-University. Universitas 21 (U21) has recently designated a working party to focus on defining metadata and sharing learning objects (images, animations, Java applets, courseware). U21 provided us with access to their prototype database and have shared some of their problems in dealing with IMS metadata. The educational and business potential of the learning-object database could be considerable, since the partners provide the metadata and resource link, but negotiation as to use can then occur directly between partners. From one perspective, the learning-object database could a simple egalitarian sharing/exchange mechanism, or from another it could have a scale of charges applied to the use of the learning objects (not the data). We assume that since such partnerships would be protective of both individual and group reputations, the learning objects in the database would have been subject to quality-assurance processes by one or more partners.

4.5
Conclusions

Physlets offer an excellent example of educational potency arising from the marriage of old learning technology (books) and new learning technology (Physlets). There are some interesting conceptual similarities with the eLaborate Project (TLTP 73) which also views its simulations as an integral part of an educational process in which a variety of old and new learning technologies play their part.

Arguably, the best learning resources are like a classic Hitchcock film – worth remaking for a new generation, but in order to do so, at least the original script/screenplay must be available. In the context of digital learning resources, how are we going to preserve the original pedagogical and physical design? The TLTP Phase 3 project Source (http://mathetics.open.ac.uk/source/) has begun to grapple with this important issue.

In our view there is still a place for the sophisticated multimedia tutorial; not necessarily as architecture for inadvertently “locking in” content, but as exemplars and examples of how the various learning components/objects that make up content can be utilised. The main difference from today’s model would be the accessibility and reusability of the component parts making up the tutorial. 

There needs to be a business model which encourages and rewards the production of shareable learning objects; see in particular the models from Universitas 21, MERLOT (http://www.merlot.org/Home.po), or EOE (http://www.eoe.org/). Another example of the genre is the Global Campus (http://www.csulb.edu/~gcampus/),
 a collaborative multimedia database containing a variety of educational materials such as images, sounds, text and video to be used for non-profit, educational purposes. The goal of the project is to share resources through technology by providing a central “campus” where institutions may make their resources available on the World Wide Web. Global Campus provides easy access to materials that can be used for developing instructional materials worldwide while respecting intellectual property rights. We are uncertain of the current status of Global Campus but its resource archive is still accessible and it continues to provide a useful example.

In a somewhat similar vein, the ARIADNE Foundation for the European Knowledge Pool started life as an EU-funded project and is now metamorphosing into an independent non-profit organisation (http://www.ariadne-eu.org/). ARIADNE is based on a share-and-re-use principle and makes “learning objects”, complete with Learning Objects Metadata (LOM) available to its membership. Currently, the organisation has about 3,000 learning objects in its knowledge pool and has found that whilst sharing and re-use is helpful as a philosophical concept, the reality tends to be rather more focussed on re-use than on sharing. There is also an ARIADNE environment that provides a highly variable mixture of authoring and systems tools. One of ARIADNE’s key authoring tools requires access to a platform-specific proprietary authoring system. In some ways the ARIADNE concept has similarities to that of Universitas 21, with the latter perhaps being less ambitious yet having greater potential for the development of inter-institutional business. Nevertheless, ARIADNE is grappling with important issues of re-use and its new status as a non-profit foundation will sharpen its focus; this may result in important lessons for the European HE community.

5.
 The Picture Today: TLTP

5.1
A Survey of TLTP

In this section we consider those TLTP projects that we were able to contact, which have developed, or in some cases are currently developing, non-Web-based digital learning resources. Many of these projects are either seeking, but currently lack, funding to adapt their existing material for the Web or, in a small number of cases, are unwilling to develop for the Web. Those TLTP projects that were either currently converting existing legacy resources, creating new Web resources, or were producing downloadable components, have been discussed in the previous section.

We have suggested previously that it was relatively easy to identify on-going activity in many of the former TLTP Phase 1 and 2 projects that we managed to contact. We also suggested that there is valuable content that may be locked in to legacy software architectures unless steps are taken to update or re-engineer the materials. However, we acknowledge that the “activity” ranged from barely subsistent reliance on selling and distributing legacy CD-ROMs to a full reliance on commercial sales or industry sponsorship with the development of new product lines within the market niche. Multimedia Marketing, formerly TLTP 64, perhaps most vividly represents the latter category (http://www.multimediamarketing.com/).
 

Most of our respondents were distributing their materials on CD-ROM but wanted to develop Web alternatives, whilst lacking the income to do so. However, some wanted to continue distributing on CD-ROM pro tem for marketing reasons or due to the bandwidth constraints and latency they associate with Internet delivery. The narrative which follows will illustrate these and other important considerations for an e-university.

Law Courseware Consortium – TLTP 42

The most assertive advocate for the continuing role of the CD-ROM was the Law Courseware Consortium (TLTP 42), which produces the IOLIS multimedia CD-ROM which covers around three quarters of an undergraduate-law curriculum (http://www.law.warwick.ac.uk/lcc/). IOLIS is licensed to UK universities at £1,000 per annum, or to individual students at £60. There are maintenance updates every year. The CD-ROM has a custom engine which provides an interface similar to that provided by a Web browser. The CD-ROM contains text, media (including AVI), cases, activities, etc. Despite the media elements, our respondent suggested that institutional users transfer the CD-ROM to a server for delivery over a campus intranet with no apparent performance problems. Whilst it is technically feasible to design and develop for delivery over the Web, staff at the Law Courseware Consortium choose not to do so for pedagogical and commercial reasons. Commercially, their own market research has indicated that students and institutions are unwilling to pay for a service delivered over the Web, and therefore they believe that a move to Web delivery would seriously compromise the work of the centre which develops and maintains the IOLIS system. Pedagogically, they believe that the Web is currently unable to provide the level of responsiveness and interactivity they can achieve from developing for delivery on a CD-ROM. Also, their market research indicates that a Web-based system would tie up users’ telephones, which a CD-ROM does not do.
 Therefore, CD-ROM delivery meets a number of needs. 

In terms of granularity, the smallest “chunk”, they believe, should equate to a chapter of a book, since many aspects of law are not easy to place into more discrete elements capable of standing alone. Nevertheless, discrete elements of the IOLIS CD-ROM are used to support academics’ lectures and seminars, but the IOLIS engine has to be used to do so, i.e., the content cannot be accessed directly. The consortium currently sees no application for the Instructional Management System (IMS) or similar metadata standards because they argue that their market is so sharply defined that the materials make no sense outside of the context of the law degree. However, the work done on the IOLIS engine is now being applied to a Java primer course called AZULIS with another department at Warwick. 

Computer Aided Technology & Engineering Education Consortium (CATEEC) – TLTP 57

CATEEC was a Phase 2 project which developed a suite of multimedia CD-ROMs (based on the hypermedia system ToolBook), designed principally for undergraduate use (http://www.textiles.umist.ac.uk/research/cateec/index.htm). There are nine modules in textiles and three in mechanical engineering. The material enables technology students to study machines and their operation, and enables students of textile design and marketing to back up their specialist skills with technical knowledge. The materials are suitable as an introductory course in textile technology, but are also useful to students in other disciplines. CATEEC is still functional and has, with European Commission funding, gone on to develop another three CD-ROMs in medical textiles, geo textiles and industrial textiles. The materials were developed in “small bite-sized chunks” but our respondent has avoided delivery on the Web because of the feeling that there is no assured way of receiving payment. Our respondent also views the overseas, FE and schools market as a key source of potential income, mainly because of the lack of universities in the UK with specific textiles courses. Despite a very high degree of personal commitment, and although CATEEC materials continue to sell, there is now insufficient income to continue to support new development. Our respondent was supportive of a learning objects model but is obviously mistrustful of the Web as a delivery mechanism, mainly because of the uncertainty regarding the mechanism for payment.

GeotechniCAL Computer Aided Learning Project – TLTP 58

An example of a former TLTP 2 project that has recently received some external funding which will enable updating and porting of materials is the GeotechniCAL Computer Aided Learning Project (TLTP 58), which focusses on utilising educational technology for ground engineering (http://www.uwe.ac.uk/geocal/).

Intelligent Design Engineering Research (IDER) – TLTP 59

Intelligent Design Engineering Research (IDER: TLTP 59) diversified into the schools market but now indicate plans to return to the HE sector with Web-based products (http://www.ider.herts.ac.uk/ider/).

CALVisual – TLTP 78

CALVisual is concerned with the provision of visual material for use in building and construction curricula at UK HEIs (http://calvisual.lboro.ac.uk/). A CD-ROM is used for distribution, but CALVisual is really a Web site on CD-ROM, so the materials and the search engine can be published on a local area network (LAN) or intranet. CALVisual offers mainly still images but also some animation and video (MPEG-1). Although not using streaming video, the bandwidth constraints locally were perceived as “going away” and students could quickly download some quite substantial video files for local display. The CD-ROM provides a search engine using its own metadata structures and JavaScript-based search engine. The metadata structure is based on a thesaurus of keywords widely used in the construction industry. 

Chemistry Courseware Consortium – TLTP 27

The Chemistry Courseware Consortium (TLTP 27) produced the Chemistry Tutor version 1.0 CD-ROM under the auspices of the TLTP programme (http://www.liv.ac.uk/ctichem/c3intro.html). Take-up was very successful and the CD-ROM is used in many UK universities as well as Sixth Forms. Version 1.0 was developed using a mixture of proprietary authoring tools (e.g., ToolBook) and C++; the software is for a Windows PC only. It could be installed on a LAN for network delivery. Version 2.0 of Chemistry Tutor was funded by a US publisher and is not yet available in the UK. Although delivered on a CD-ROM, version 2 is Java-, JavaScript- and HTML-based, with versions for both Netscape and Internet Explorer. Nevertheless, the US publisher currently sees its primary market as end users who purchase CDs. Version 2 is also much more component based, making the use of illustrative extracts by lecturers/tutors much easier.
 The Chemistry Consortium recognises that academic staff now want small, reusable components rather than monolithic CBT-type programmes and are therefore supportive of smaller-grained development. They recognise the importance of the Web for delivery and are keeping a “watching brief” on metadata standards; they await stability and developments in this area. In terms of resources the consortium now has only two people working part time, whereas it used to have as many as four full-time development personnel at its peak.

Transmath: CBL Modules for the Remedial Teaching of Mathematics to Scientists and Engineers – TLTP 15

Transmath (http://caliban.leeds.ac.uk/) is still very much an active project at the University of Leeds, although it has metamorphosed into the CALFEE Project (http://www.amsta.leeds.ac.uk/~calfee/). There is still a team of three working on the project which, since its TLTP funding ended, has enjoyed support from the European Social Fund as well as the HE Innovation Fund, so materials have continued to be added to the original Transmath archive. The project team is now integrating multimedia elements so that users can view the application of mathematics to real-world solutions. The project is currently bidding for funds under the EU’s Fifth Framework Programme as well as seeking commercial sponsorship which will enable Transmath materials to be developed for the Web. Our respondent indicated that the materials have always been modular in structure and that the new version will be designed to help teachers re-use components in their own teaching. 

Diagnosys – TLTP 17

This is very much a “personal project” for the author, which nevertheless continues to enjoy modest success (http://www.staff.ncl.ac.uk/john.appleby/). The mathematics assessment material is provided on floppy disk for installation on a local computer. Although the program has been rewritten, there have been no fundamental changes. Singapore Polytechnic and the University of Auckland have recently acquired the program. Diagnosys is not Web compliant and the author has no plans for making it so. The software can easily be downloaded.

Mathwise – TLTP 12

The UK Mathematics Consortium received continuation funding for this project (http://www.bham.ac.uk/mathwise/). Despite its acknowledged relevance to the HE community, there is insufficient commercial income from its association with the Numerical Algorithms Group (NAG)
to enable conversion of the CD-ROM-based materials to the Web. However, our respondent acknowledges that this is what they need to do. Authorware was used to author materials for the Apple Macintosh and ToolBook was used for the PC. Mathwise has a courseware management system and “authoring kit” which enables tutors/lecturers to customise and add materials, although this facility is only really used by the academic authors who form the development team (“because of a learning curve”) and one university in the Netherlands which uses the system to input its own content. The internal structure of the material is based around learning units and smaller components called “leaflets”. The courseware management systems can access any “leaflet”, making it easy to access a specific component as long as the custom management system is used. Mathwise is an interesting example as one of the “stars” of TLTP, in that it provided an environment, a set of tools and accessible, discrete components of learning. Theoretically, therefore, it should be in a strong position to take advantage of the new open standards and lever their learning components. However, the Mathematics Consortium is not in a financial position to make this happen. Our respondent indicated that the development of Mathwise was based on the CBT design ideas of the early 1990s, and it has recognised there is a need to move to a more appropriate means of delivering courseware components now. 

STEPS: Statistics Consortium – TLTP 13

After the formal funding period for the project expired, the STEPS consortium (http://www.stats.gla.ac.uk/steps/) took the decision that they would simply give the Asymetrix ToolBook-based deliverables to the HE community but would “not dedicate their careers to the STEPS courseware”. Arnolds Publishers published 16 units of the materials as a companion CD-ROM in 1999. However, our respondent felt that the problem-based design is good and that it will stand the test of time. Although compatible with Windows 95, not all units run on Windows NT. The team didn’t consider a component-driven design at the time of design, but our respondent now recognises that such an approach would have perhaps been appropriate since it would do much to reduce the “not-invented-here” attitude and increase reusability. There is interest in seeking funding for developing such new small components via EU funds, etc. Basically, although STEPS was an interesting research project with some relevant practical output, the current materials will remain available but will not be updated.

Multimedia Education Technology in Operational Research (MENTOR) – TLTP 41

Although well used, the MENTOR modules have not been updated for around 2 years (http://www.managementscience.org/mentor/mentor.asp). MENTOR was developed using an in-house system and it is recognised that there is a need to modernise the modules and make them Web capable, using, for example, Java or Macromedia Director/Shockwave. The modules are distributed on an annual renewable licence. Some modules make use of other applications, e.g., DASH modelling and optimisation software (http://www.dash.co.uk). MENTOR is again an example of a project that is obviously still meeting an educational need but will quickly decay unless the materials are modernised. 

Computer Aided Learning in Veterinary Education (CLIVE) – TLTP 75

CLIVE is a Phase 2 project which is still active within its particular academic niche (http://www.clive.ed.ac.uk/). CLIVE has a significant number of multimedia resources but they are all currently CD-ROM based. In common with other project teams, the CLIVE team recognises the market’s move to Web-based delivery but requires investment to make the transition.

Psychology Computer Learning Environment (PsyCLE) – TLTP 30

PsyCLE was a Psychology Consortium project that produced a number of learning resources on disk which currently cannot be run via the Web (http://cti-psy.york.ac.uk/aster/resources/case_studies/reports/yk_03/yk_03.html), but our respondent indicates that these could be adapted to do so. The team has produced a further product called SPEED, based on the TLTP project. 

Consortium of Nursing, Clinical, Educational and Professional Teams (CONCEPT) – TLTP 103

The CONCEPT team is one of the few projects in Phase 3 of the TLTP Programme which is producing CBT-type learning materials on CD-ROMs – using ToolBook 4 (http://www.shef.ac.uk/uni/projects/concept/). The project finishes in July 2000 and by that time will have released five CD-ROMs. CONCEPT’s focus is health-care professionals (mainly nurses) working in operating theatres. In the project’s design phase, the team of two theatre nurses and one designer did not consider that Web tools and technologies were sufficiently developed to provide the rich visual and interactive environment they wanted, although they acknowledge that they would probably give Web implementation serious consideration were they starting now. Another consideration was that the resources would mainly be used in hospital clinical areas
 and not the HE environment, so they could not guarantee easy access to the Internet or suitable PC platforms. The resources were designed to be like a book, but our respondent feels that the granularity of the learning components could be broken down further. Evaluations have been very positive. Funding ceases shortly and the team is uncertain how the materials will be maintained, although they will be seeking continuation funding which may enable some Web-oriented work. 

ProCare – TLTP 72

Computer-assisted learning modules for health care and social work were developed for this project by the Centre for Human Service Technology (CHST) at the University of Southampton (http://www.chst.soton.ac.uk/procare/). There are still a small number of sales of the original material. CHST has gone on to produce online modules; for example, Child Welfare Across Borders (CWAB) is an eight-session online course for child welfare/social work students and practitioners. It is designed to support programmes of study at different academic levels. 

Guidance Online for those Learning at a Distance (GOLD) – TLTP 96

GOLD (http://www.bath.ac.uk/e-learning/gold/) is a Phase 3 project whose focus is the support of distance-learning students using technology. The project produced a CD-ROM, Digging for GOLD, with the aim of first introducing learners to the Internet/Web and then developing their information search skills. A key aspect of the CD-ROM was that most of the development would be taking place offline, thus reducing anxiety regarding domestic telephone bills. Although distributed on CD-ROM, the multimedia information and activities within Digging for GOLD are delivered via a Web browser (Internet Explorer 4 or above only) so, theoretically, a campus with sufficient bandwidth for the media could deliver online. A browser plug-in is used to deliver a series of high-fidelity, offline presentations of real Web interactions. The primary target audience was mature learners studying an MSc in Nursing part time, but the concepts are generic.

Drawing and Learning – TLTP 102

Drawing and Learning, led by the London Institute,
 is the first TLTP Art project, so the development team is breaking new ground by using multimedia to extend the drawing abilities and the analytical/perceptual faculties of students (http://www.ncteam.ac.uk/projects/tltp/tltp3/projectdescriptions/102.htm). The target group for the tutorial is first-year undergraduate students. The team is currently working with 12 lecturers and four developers to produce a media-rich Digital Versatile Disk (DVD)-based tutorial. The team consciously decided not to develop for the Web at this time because of bandwidth limitations. However, because the tutorial is being developed in Macromedia Director, the team feels that components of the software could be delivered over the Web using Shockwave technology. Although it perceives the production of the integrated tutorial to be its first priority (slated for February 2001), the project’s editorial board recognises the value of the differing components making up the tutorial. Because development is currently for workstation delivery, metadata has been considered only at the local-workstation level for “bookmarking” and other navigational purposes. The project team appear to have invested in planning exactly what it is going to do and will undoubtedly produce an exemplary tutorial resource. However, it will be important to ensure that the valuable components making up the software are not so embedded in a custom architecture that they cannot easily be extracted and re-used.

MUSIC: Origination and Exploitation of High Quality Digital Materials for Courseware Development – TLTP 108

The team is currently producing a CD-ROM that covers music, music technology, acoustics and psycho-acoustics. The material is currently being beta-tested within undergraduate and postgraduate music courses (BMus, MMus and BA Music) – see http://www.ncteam.ac.uk/projects/tltp/tltp3/projectdescriptions/108.htm.
 The project has no remit for online development at this stage, and given the central role of CD-quality audio and QuickTime video in the courseware, bandwidth would be a problem. Although at this stage the material will be delivered on CD-ROM, the Royal College of Music (RCM) will be seeking continuation funding to investigate Web issues, including copyright and security. PC Windows and Mac OS are supported (Power PC only). Online exploitation will look to the Performing Arts Data Service (PADS, http://ahds.ac.uk/performingarts/) for advice on metadata. The CD-ROM will be free to UK HE, apart from consumables costs. All recordings, score editions, instructional texts, QuickTime videos, etc., are cleared for teaching rights within UK HE, including re-use in new courseware, re-synchronisation, editing, etc. Although delivered in CD-ROM format, the components can be extracted and repackaged. The project team intends to develop a database of the components used, to facilitate identification and re-use. Although developed with a high-level tool (Macromedia Director), this suits the project mission since it is only used to develop a front end to the resources. The project team feel that, even in an international context, it will be able to negotiate favourable terms for re-use because it acts as a contractor for the RCM musicians and individual negotiation will be unnecessary. In parallel, the project team are developing access methods for visually impaired users, e.g., using MIDI files as alternatives to a score. This project appears to be a good example to the community of how to plan for reusability.

TELL Consortium – TLTP 3

TELL was one of the bigger TLTP consortia and produced a large amount of material. 26 modules are published via Hodder & Stoughton Educational, whereas others are available for download from the TELL site (http://www.hull.ac.uk/cti/tell/). Although the commercial materials are still selling to schools, FE and HE, there is currently insufficient income to keep the TELL company afloat (less than half of the materials are responsible for 100% of the income). Whilst the materials are not state-of-the-art in terms of current multimedia technologies, they are still felt to be “fit for purpose”. Our respondent feels that any market within HE was effectively negated because the terms of the TLTP agreement required that HE institutions receive the materials for free (with the exception of an administrative charge). 

Despite the commercial despondency, the penetration of TELL materials within UK HE is believed to be very high. TELL are now seeking to exploit their existing assets. Because the original materials separated structure from data, components can be extracted fairly easily. For example, the TELL team are collaborating with the FDTL project WELL: Web Enhanced Language Learning (http://www.well.ac.uk/) and have extracted exercises and data from some of the original “Encounters” series of language programmes for this purpose. TELL also produces the TransIT-Tiger authoring shells, a content-free authoring package which allows for authentic texts or author-generated texts to be prepared for translation exercises between any two languages. Here we have another example of materials that are not Web based, but could, as the WELL project has shown, be a source of potentially valuable, reusable components.
 

KAL_CAL – TLTP 87

KAL_CAL (TLTP 87) is a small Phase 3 TLTP-funded project that is now complete (http://www.ncteam.ac.uk/projects/tltp/tltp3/projectdescriptions/87.htm). The project focussed on the implementation, evaluation and dissemination of knowledge about language. KAL_CAL has a teacher-education orientation. The product, a CD-ROM developed using Authorware, contains about 30 hours of learning. As a small funded project, KAL_CAL has no resources for formal distribution and has no Web site. Nevertheless, it is apparently in use in 18 universities for teacher-training purposes. KAL_CAL focusses on the development of language in children with supporting interactive examples, e.g., how children write, but also enables trainee teachers to carry out English-language self-audits, diagnose their errors and then branch to remedial tutorials. There are no current plans for a Web version, although the project team would be happy to consider this if funding were available.

STILE – TLTP 9

Although STILE was an institutional project, it is of relevance to this study because, from the beginning, it used the Web to disseminate methods and resources, and to provide tools (http://www.le.ac.uk/stile/). STILE contributed to the creation of the very active Learning Technology Group (LTG, http://www.le.ac.uk/cc/lts/) at the University of Leicester. The STILE experience also contributes to the Phase 3 TALENT project (http://www.le.ac.uk/TALENT/). The current LTG Web site provides some useful contemporary examples of teaching and using learning resources on the Web, e.g., in archaeology (http://www.le.ac.uk/archaeology/image_collection/). Our respondent fully supports the ideas of small, reusable components like simulations, since these enable academics to do things their way. He feels that although large monolithic CBT projects can be impressive, they are too inflexible. In terms of practical application of a learning components, environment and tools principle, he suggests that the Leicester/Warwick medical school will provide a test bed of relevance to the e-University because its accelerated programme for medical students will require extensive use of learning technology.
 

Courseware for History Implementation Consortium (CHIC) – TLTP 99

This initiative is updating or improving materials (tutorials in particular aspects of history) developed in the earlier phase of TLTP, as well as adding case studies. Materials are mainly text, transcriptions and photographs. CHIC also intends to integrate academics’ research work into the packages so that teaching and research are integrated. The current Web site shows the earlier courseware (http://chic.tees.ac.uk/), but the deliverables section shows CHIC’s current outputs. CHIC supports the concept of small-granule learning resources. The project is now beginning to work with other disciplines such as English.

CATS Project – TLTP 54

The CATS Project (http://www2.cmp.uea.ac.uk/Research/researchareas/cats/) has gone on to take its Assessment of Transferable Skills in IT software to the market and has received considerable financial input from OCR
 to automate its assessment of IT skills (e.g., ability to use databases, word-processing and spreadsheets). CATS retains the technological rights whilst OCR has the rights to the assessment criteria. We referred CATS to the assessment study team.

The Images for Teaching Education Project – TLTP 52

The Images for Teaching Education Project (http://telematics.ex.ac.uk/TLTP/) based at the Telematics Centre at the University of Exeter (http://telematics.ex.ac.uk/) produced multimedia resources on “critical encounters” for teacher education, originally on video disk but now on CD-ROM. Although these have not yet had a major impact on the HE community, they are an early example of a component-based approach to resource design. The materials comprise a structured but flexible visual data bank of elements which can be woven together by tutors when developing a course, or used by students for reference for learning or within coursework submissions. Our respondent was interested in the concept of learning components/objects which is now the basis of much of their work. Our respondent felt that there was a need to easily “mix and match”, assemble and disassemble resources within differing learning environments for different learning needs. 

DIVERSE – TLTP 77

DIVERSE is an unusual project which may not seem instantly relevant to a survey of content-oriented learning resources. This Phase 3 TLTP project aims to embed processes of video production and use within a variety of academic, student-support and careers contexts, sharing experiences and expertise with the HE sector (http://www.sar.bolton.ac.uk/diverse/). DIVERSE capitalises upon the earlier TLTP VESOL (Video autoEditing System for Open Learning) project. DIVERSE is relevant to this survey because video archives are every bit as much a learning resource as CBT-type software and the project’s site demonstrates their current work in video streaming. The project does not attempt to mimic the high production values of the broadcast or corporate sector, but instead has adopted a “fitness-for-purpose” philosophy, in the same way that a lecturer’s handout may have low-fidelity production value but have high pedagogical value to the student. The DIVERSE respondent acknowledges that there is a vast archive of video material at the project partner sites, but that copyright and IPR issues would impede its publication on the wider Web; i.e., some academics view such “products” as their property. This IPR issue provides a good example of where an EOE/MERLOT or Universitas 21 ethos would be beneficial.

5.2
Non-TLTP Projects

Some of our TLTP and LTSN respondents suggested other initiatives and organisations that could be relevant to the survey, and we followed up a number of these suggestions.

Computer Aided Learning in Structural Steel Design (SteelCAL)


SteelCAL (http://steelcal.steel-sci.org/) describes itself as a Pan-European Computer Assisted Learning Package managed by The Steel Construction Institute. It includes the following in its aims:

· To apply advanced multimedia technologies to the training of students and new professionals in structural steelwork design to the new Eurocode EC3.

· To enrich the learning experience for students working on their own.

· To act as a complement to traditional teaching methods, e.g., by bringing the laboratory into the classroom.

· To assist the European harmonisation of teaching and practice of structural steel design. 

· To deliver pedagogical content through presentation of standard course material on CD-ROM (or DVD) with a capability of interacting with remote lecturers using the Web.

The European Steel Design Education Programme (ESDEP)

The European Steel Design Education Programme (ESDEP, http://www.esdep.org/) states that it “offers a wide-ranging set of teaching material
 with the objective of advising teachers and students in the best practice in steel construction, informing them of the background to EC3 and EC4 and giving steel construction a modern, up-to-date image”.
 The materials are available on CD-ROM (for €10, or £6.30, each, if 100 or more are purchased at one time) which ESDEP states forms a…

…personal library of steel design reference material for less than half the cost of a standard technical publication. With the benefit of full hypertext links, users can read about all aspects of structural steel design. The CD-ROM will contain: SSEDTA – a training pack of courses on EC3 aimed at practising engineers, 201 ESDEP lectures and 34 worked examples, prepared by expert contributors in 18 countries across Europe, 2,000 line diagrams, 1,000 ESDEP slides, plus slides from past UK Structural Steel Design Awards, and the original ESDEP Beam Design Programme with reference to EC3.
 

RAPID

RAPID (http://rapid.lboro.ac.uk/) is a Department for Education and Employment (DfEE)-funded project to help students and graduates in Construction Management to record their achievements. Working in partnership with the Chartered Institute of Building, it seeks to develop skills and habits which will allow students to progress through the Institute’s Professional Development Programme to chartered status and beyond. As well as helping students record their achievements, RAPID helps students diagnose and develop key skills and personal, professional and construction-industry-related skills. It uses self-assessment, planning and reflection. Our respondent feels that with further development, RAPID could perhaps provide a framework for application to other areas.
 

Computer Aided Learning in Mathematics (CALM)

CALM (http://www.calm.hw.ac.uk/) was a Computers in Teaching Initiative (CTI) Project which started in the Department of Mathematics at Heriot-Watt University in 1985 and now has over 15 years of experience in the field. CALM offers a computerised tutorial system which focusses on assessment using a question, response, feedback method which reveals the steps necessary to solve a problem. Student responses to questions are entered in functional form. There are 22 units of CALM courseware produced, which cover the syllabus of a typical course on calculus with differentiation, integration, an introduction to numerical methods and elements of ordinary differential equations. Each unit includes the topics first encountered in approximately two lectures of the course. Mathematical modelling and the development of mathematics in engineering and applied physics is an important feature of CALM. The project has now moved from an Authorware-based CD-ROM to Web delivery and has begun to address the needs of other numerate disciplines, e.g., chemistry, physics, biology and engineering. Since mathematics builds on a sequence of steps, the granularity of a learning component is important if an explanation/description/problem solution is to remain coherent.

Information and Communications Technologies for Language Teachers (ICT4LT)

Information and Communications Technologies for Language Teachers (ICT4LT) is an EU Socrates project which is producing a complete set of 15 training modules by August 2000 (http://www.ict4lt.org/). ICT4LT provides ICT training either for teachers in service or for students undergoing initial teacher training. Feedback suggests that the resource is also regarded as useful for general ICT training for students of modern languages and for students following specialised MA courses in ICT/modern languages – especially the Level 2 and Level 3 modules. Known users include: Coventry University, the Institute of Education, De Montfort University, the University of Greenwich, the University of Hull, the University of Kent and many universities overseas, notably in Australia and New Zealand. Currently, usage is on an ad hoc basis, because the Level 2 and Level 3 modules are not yet fully developed. Completion of all modules is scheduled for 30 November 2000. The site has received a very large number of “hits” since its inception in December 1998. The resource is deliberately aimed at institutions and individuals using limited bandwidth access. No sophisticated plug-ins are needed since it uses standard text-based HTML; it will therefore run on early browsers, e.g., Microsoft’s Internet Explorer 3.0 and Netscape’s Navigator 3.0.
 

6.
The Picture Today: JISC Developments

6.1
The Joint Information Systems Committee (JISC)

The JISC has been responsible for a number of developments that are key to any serious attempt to deliver an e-university. The internationally regarded Electronic Libraries Programme (eLib), for example, produced some of the seminal work in considering the effective delivery of online services during its three Phases of funding. More generally, too, the JISC continues to fund the licensing and development of a wide range of digital content for use in the UK’s further and higher education sectors. This extensive portfolio is currently being gathered together under the umbrella of the DNER in order to offer a richer and more productive experience for the learner.

6.2
The Distributed National Electronic Resource (DNER)

The DNER (http://www.jisc.ac.uk/index.cfm?name=dner_home) embodies the JISC’s vision to create a managed environment for accessing quality-assured information resources on the Internet. These resources include scholarly journals, monographs, text-books, abstracts, manuscripts, maps, music scores, still images, geospatial images and other kinds of vector and numeric data, as well as moving-picture and sound collections. In essence, the DNER is a strategy to bring together existing resources and support services in a coherent model that can support specific educational aims. DNER content will be the responsibility of the Content Working Group (CWG) of the JISC’s Committee on Electronic Information (JCEI). The DNER collection policy document (http://www.jisc.ac.uk/index.cfm?name=dner_collpolicy) expressly mentions the special needs of distance learners:

The JISC recognises the implications for distance learning, such as halls of residence, home use, and students based abroad. As far as possible the distributed, national electronic resources should be made available to all members of the contracting institution wherever located and through whatever network channel. Collection licensing arrangements will have to be reviewed when authentication and security mechanisms have been developed, to ensure that they are appropriate to the new network access environment.
 

The existing resources comprising the DNER are those hosted by JISC’s data centres – Bath Information and Data Services (BIDS), EDINA and Manchester InforMation & Associated Services (MIMAS) – while others will be provided by JISC services like the Arts and Humanities Data Service (AHDS), the Data Archive, The National Electronic Site Licence Initiative (NESLI), the RDN and the UK Mirror Service. Together these comprise a large body of resources:

The JISC data services enable users to gain access to a wide range of datasets and databases containing information that has been created by the UK academic community as well as data that has been created elsewhere and purchased, or licensed, nationally for the benefit of all.

These data sources vary widely. Some deliver a small range of specialised data formats, others are more akin to warehouses, offering access to a wide range of sources on different topics. Some are discipline-based, others are multi- or inter-disciplinary. This variety is desirable – a standard solution would impair creativity. It does, however, create a need to clarify relationships and to improve integration in order to make things easier for the user.
 

In the terms of this study, most of the resources currently made available through JISC/DNER are of broadly a research-focussed nature – that is to say, they are resources that students will need to actively discover. These resources are currently available from the variety of information services that JISC fund. Some are freely available; other (commercial) resources require institutions to subscribe, usually through whole-site subscriptions. More information about individual resources can be found on the JISC Current Content Collection Web page: (http://www.jisc.ac.uk/index.cfm?name=coll). 

JISC Circular 5/99 (http://www.jisc.ac.uk/index.cfm?name=circular_5_99) invited proposals for projects that would help develop and implement the DNER and to enhance JISC services for learning and teaching. JISC recognised that while most of the information resources made available through JISC services were specifically research orientated, much would be potentially useful for learning and teaching. This raises new problems.

Learners… will often be unfamiliar with the subject and its terminology and techniques, and will also be unfamiliar with the information resources and their interfaces. They will often use a wide variety of information resources over relatively short periods, eg [sic] in successive assignments.
 

Circular 5/99 invited proposals for the design of consistent and simple interfaces, the development of consistent and simple resource guides, and other activity that might extend the usefulness of JISC services for learning and teaching. With regard to the DNER, Circular 5/99 said that the JCEI was interested in funding services called “portals” and a variety of technology developments. DNER portals can exist at several different levels, but subject-level portals would be closely linked to the RDN. At the time of writing there is no public information on the projects that have been funded under Circular 5/99.

At the time of writing, a DNER team is being assembled to develop and operationalise the DNER. We can expect significant developments which will make the DNER concept more explicit, and which will put in place additional services that engage DNER resources more directly with learning and teaching. In particular, resources will be made available in such a way that they can be re-used in learning environments and digital libraries. Additional services will be provided which fuse content from several sources for re-presentation in various user-oriented ways. This is consistent with the general position adopted in this report, which argues that the pattern of use of information and learning objects should be more influential than the pattern of delivery.

Central to the DNER concept is the notion of “fusion services”. These are services that “fuse” content from different providers and re-present it in user-oriented ways. The JISC will be developing several fusion services in particular subject areas. It will also be designing its information services in such a way that higher education institutions can more readily incorporate them into their own developing fusion services, whether these are oriented around a library or learning technologies.

6.3
JISC Services

The Arts and Humanities Data Service (AHDS)

The AHDS (http://ahds.ac.uk/) aims to collect, catalogue, manage, preserve and promote the re-use of scholarly digital resources in the arts and humanities. The AHDS is a distributed service comprising an executive and five service providers: the Archaeology Data Service (ADS), the History Data Service (HDS), the Oxford Text Archive (OTA), the Performing Arts Data Service (PADS) and the Visual Arts Data Service (VADS). Each of these service providers gives access to some digital content. The ADS, for example, has a “digital library” that gives Web access to a large number of Council for British Archaeology research reports (in PDF), site reports, electronic journals and the British and Irish Archaeological Bibliography. The OTA hosts a large number of electronic literary and linguistic texts. The AHDS gateway service gives unified access to the catalogues of all five service providers.

Bath Information and Data Services (BIDS)

BIDS (http://www.bids.ac.uk/) provides the HE community with access to a range of bibliographic databases and the ingentaJournals full-text service. Databases available include Pascal (science, technology and medicine), the Royal Society of Chemistry (RSC) databases, INSPEC (engineering), EMBASE (biomedical), MEDLINE (medicine), RAPRA (polymer science), IBSS (social sciences), ERIC and the British Education Index (education).
 The ingentaJournals service gives access to the full text (mostly in PDF) of over 2,500 journals. Free access is given if a site has registered its journal subscription details and can satisfy the criteria set by the journal publisher. Site subscriptions are required for access to most of the information resources available through BIDS. Access to BIDS services is via the ATHENS authentication system.

The BUBL Information Service

The BUBL Information Service (http://www.bubl.ac.uk/) provides access to Internet resources and services perceived to be of academic, research-focussed and professional significance to the UK HE community. BUBL LINK enables users to browse and download Internet resources according to subject classification – based on the Dewey Decimal Classification system. Other parts of BUBL give access to news and information about the contents of journals. All information is freely available.

The British Universities Film and Video Council (BUFVC)

The British Universities Film and Video Council
 (BUFVC, http://www.bufvc.ac.uk/) is a representative body with members from UK HEIs, which provides a range of services to promote the production, study and use of film and related media for higher education and research. One service that it offers is the BUFVC Newsreel Project database, which contains details of stories covered by British newsreels from 1910 to 1979 (http://www.bufvc.ac.uk/databases/newsreels/index.html). 
The Data Archive

The Data Archive
 (http://www.data-archive.ac.uk/) based at the University of Essex provides computer datasets for the social sciences and humanities. It is co-funded by the Economic and Social Research Council (ESRC), JISC and the University of Essex. A large number of computer datasets are available and can be searched for on the Data Archive’s online catalogue, BIRON. Datasets have to be ordered and can be supplied in one of several different formats on CD-ROM, DAT or floppy disk (small files only) or by FTP. User guides can be downloaded from BIRON. The Data Archive also hosts the History Data Service (an AHDS service provider). 

Edinburgh Data and INformation Access (EDINA)

Edinburgh Data and INformation Access (EDINA, http://edina.ed.ac.uk/) is a JISC-funded national data centre. It offers networked access to a library of data, information and research resources. The databases that it offers are largely bibliographic (e.g., Art Abstracts, BIOSIS Previews, CAB Abstracts, INSPEC, SALSER, etc.), geographic (e.g., Digimap) or research-based. Site subscriptions are required for access to most of the information resources available through EDINA. Access to EDINA services is via the ATHENS authentication system.

Manchester InforMation & Associated Services (MIMAS)

Manchester InforMation & Associated Services (MIMAS, http://www.mimas.ac.uk/) is a JISC-supported data centre providing the UK HE, FE and research communities with networked access to a range of data and information resources. Resources made available through MIMAS include the UK JSTOR
 mirror service that gives access (in PDF) to an archive of back issues of over 100 scholarly journals, various datasets from the 1981 and 1991 census and the ISI Web of Science citation databases. More specialised resources are three scientific datasets (the Beilstein CrossFire Information System, the Cambridge Structural Database and the Mossbauer Effect Reference Database), various spatial and map data and statistical data from large government surveys and macroeconomic time series. MIMAS also hosts NESLI and COPAC (http://www.copac.ac.uk/), the union catalogue database of the Consortium of University Research Libraries (CURL, http://www.curl.ac.uk/).
 Site subscriptions are required for access to most of the information resources available through MIMAS. Access to MIMAS services is via the ATHENS authentication system.

The National Electronic Site Licence Initiative (NESLI)

The National Electronic Site Licence Initiative (NESLI, http://www.nesli2.ac.uk/) is a follow-up service to JISC’s Pilot Site Licence Initiative (PSLI). NESLI attempts to deliver an electronic journal service to the HE community and is run by a consortium of the University of Manchester and Swets & Zeitlinger. NESLI offers e-journal deals to HEIs from publishers participating in the scheme, which include Blackwell, Elsevier, Kluwer, MCB University Press, Project MUSE and Oxford University Press.

NISS

National Information Services and Systems (NISS) services (http://www.niss.ac.uk/) provide Internet-based information on education. NISS provides an Internet directory that links to information resources from the Department for Education and Employment, funding councils, JISC and UK HEIs. NISS also provides an Internet directory for students (http://www.studentzone.org.uk/).

The Resource Discovery Network (RDN)

The Resource Discovery Network (RDN, http://www.rdn.ac.uk/) is a collaborative network of subject gateways that provide access to high-quality Internet resources via Internet resource catalogues and other services. The RDN builds on several projects funded by the Access to Network Resources programme area of eLib and incorporates a number of the subject gateways developed therein. RDN gateways are delivered through five “hubs”, co-ordinated by the Resource Discovery Network Centre (RDNC): BIOME (medical and life sciences), EMC (engineering, mathematics and computing), HUMBUL (humanities), PSIgate (physical sciences) and SOSIG (social sciences, business and law). Further hubs are planned.
 The RDN provides a broker service that can search and browse across all the Internet resource catalogues. The RDN is currently funded by the JISC, with the support of the Arts and Humanities Research Board (AHRB) and the Economic and Social Research Council (ESRC).

RDN is also involved in the development of online tutorials for helping train students, lecturers and researchers in Internet skills. A Virtual Training Suite (VTS, http://www.vts.rdn.ac.uk/) has been developed for the RDN by the Institute for Learning and Research Technology (ILRT) at the University of Bristol. The VTS will provide access to a number of subject-based Internet tutorials. These tutorials will help both Web novices and experienced users to discover the best Internet information resources related to their subject. Tutorial titles include “Internet Aviator”, “The Internet for English”, “Internet Medic”, “Internet Business Manager” and “The Internet for Lawyers”.

UK Mirror Service

The UK Mirror Service (http://www.mirror.ac.uk/) has now superseded HENSA
 as a mirroring service for the UK HE community. At present, the site mostly makes available a variety of software for various platforms and operating systems, but it is intended that other forms of freely available data will be made available. This might include textual and numerical data, audio material, static and moving pictures and Web-page-based information.

Other Advisory Services

JISC also funds (or partly funds) a range of advisory services. These include UKOLN, an organisation that provides policy, research and awareness services to the UK library, information and cultural heritage communities. UKOLN also hosts two JISC-funded posts, the UK Web Focus and the UK Interoperability Focus (co-funded with re:source: the Council for Museums, Archives and Libraries).
 These posts were created, respectively, to help maximise the effectiveness of the UK HE community’s investment in Web technologies, and to help explore, publicise and mobilise the benefits and practice of effective interoperability across diverse information sectors. JISC also fund the Centre for Educational Technology Interoperability Standards (CETIS) – formerly the UK IMS Centre – which monitors standards initiatives and supports UK HEIs that wish to learn about, collaborate with or build upon the specifications and standards emerging from them. Other JISC advisory services include the Technical Advisory Service for Images (TASI), Disability Information Systems in Higher Education (DISinHE) and JISC Assist – which supports UK HEIs in the deployment of ICT and ensures that they are aware of the activities and services provided by JISC. All of these services have expertise relevant to the development of an e-university.

6.4
The Electronic Libraries Programme (eLib)

In this section, we consider those outcomes of JISC’s Electronic Libraries Programme (eLib) that have resulted in electronic learning resources.

6.4.1
The eLib Programme: Background

The Electronic Libraries Programme (eLib) is a series of projects funded by the JISC. The programme was set-up in 1995 as part of the UK HE funding councils’ response to the 1993 publication of the report of the Libraries Review Group chaired by Professor Sir Brian Follett (http://www.ukoln.ac.uk/services/papers/follett/report/).

Chapter 5 of the Follett Report dealt with libraries and teaching provision. It attested to the continuing importance of library services to students and staff and to the need for effective communication between academic staff and the library. It argued that systematic planning between library and teaching staff should be seen as the responsibility of the institution, and not simply of individual staff members working in isolation:

With the advent of opportunities for computer-based learning, stimulated in UK higher education by initiatives such as the CTI subject-based resource centres and the TLTP programme, ad hoc approaches are even less adequate. The library as a resource base for independent learning should be a partner in course delivery, and its management coordinated with the general planning of teaching and learning within the institution.
 

One direct outcome of the Follett Report was the creation of the Follett Implementation Group for IT (FIGIT). This expert group was set up by JISC with the objective of ensuring the cost-effective implementation of the IT recommendations made in chapter 7 of the Follett Report. The result was the development of a JISC funding programme first known as the FIGIT Programme, but soon renamed the Electronic Libraries Programme (JISC Circular 4/94).

The eLib Programme funded 59 projects under Phases 1 and 2, and a further 10 under Phase 3. Projects funded under Phases 1 and 2 fell into one of 10 programme areas, or were classified as “supporting studies”. Despite the relatively large number of projects funded under the programme, eLib aimed to provide a consistent approach. When the programme was being set up, Heseltine (1996) argued that the funding would be focussed on providing a coherent programme: 

It is very important to stress that this money is not going to be spent on a disparate range of bright ideas. It is not going to be scattered across a large number of small-scale projects. We are developing a managed programme, with coherent aims and objectives, with all the projects within the programme intended to relate together, and we shall concentrate on projects which can either be scaled up to provide national services or can have a real national impact.

He added that the eLib initiative wanted decisively to change the culture of university library provision. In this, he was supporting the comments of Law (1994), who pointed out that the purpose of Follett was not 

…to deliver the virtual library tomorrow but to take a series of small but pragmatic steps which will provide some of the electronic bricks from which the virtual library will be made.
 

The outcomes of Phases 1 and 2 of eLib have been evaluated by ESYS (2000) (http://www.esys.co.uk/).

6.4.2
The eLib Programme: Programme Areas

Projects in Phases 1 and 2 of the eLib project fell into one of 10 programme areas, or were classified as “supporting studies”. In the following sections, each of these programme areas will be briefly outlined and any resources that were produced assessed with regard to their potential use for learning and teaching. Before proceeding, it is only fair to point out that the primary purpose of the eLib projects was not the production of learning and teaching resources but the support of cultural change in HE library provision. A complete list of eLib projects can be found in Appendix A.

Electronic Document and Article Delivery

Within eLib, the electronic document- and article-delivery programme area was formulated to fund a number of document-delivery services with a networked electronic component. It was intended “to stimulate subject-based consortia and the establishment of metropolitan and regional consortia to collaborate in document delivery services” (Brindley, 1994).
 JISC Circular 4/94 hoped that these would “have differing emphases, in order to widen the range of accessible and affordable services and to provide experience for exploring future patterns for service in a more distributed environment”.

Projects funded included Electronic Document Delivery: The Integrated Solution (EDDIS), Sharing Educational Resources in an Electronic Network (SEREN), and InfoBike, a project led by the Bath Information Data Services (BIDS), a JISC content provider.

At least one project – LAMDA: Electronic Document Delivery in London and Manchester (http://lamdaweb.mcc.ac.uk/) – has developed into a full-fledged service available to all UK HE institutions. The ESYS evaluation of Phases 1 and 2 of eLib comments that LAMDA was a good example of an eLib project that has made a successful transition to a fully operational service. Despite this, the evaluators comment that one of the main problems with the electronic document-delivery programme area was that it was difficult “to achieve services of sufficient size to offer significant economies of scale” – especially when compared with the British Library Document Supply Centre (BLDSC).
 It therefore remains to be seen whether it would be possible for HE-based consortia to develop economically viable electronic document-delivery services.

Document-delivery services are an important part of the information-gathering processes associated with learning – especially at postgraduate level – and providing access to electronic document-delivery services could be an important operation of the e-University. Currently, however, most end users of document-delivery services do not need to have direct contact with the service providers themselves, but deal with an intermediary – typically a university library. If the same model were in use, then the e-University would need to provide such an intermediary service to deal with document-supply services, whether made up of university consortia or BLDSC.

Electronic Journals

The electronic journals programme area of eLib was intended to follow up the Follett Report's suggestion that the funding councils should “provide [£]2 million over three years to support a series of projects to elevate the status and acceptability of electronic journals and to prepare the way for multimedia electronic journals…”
 JISC Circular 4/94 said that the programme area would “consider the funding of a number of initiatives to improve the status and acceptability of electronic journals, and the promotion of new forms of electronic journals and opportunities for parallel publishing”.

Projects funded included the Open Journal project (http://journals.ecs.soton.ac.uk/) – developing a framework for electronic linkages in electronic journal applications – and the SuperJournal project (http://www.superjournal.ac.uk/sj/), concerned with identifying the factors that make electronic journals successful.
 

Other projects set up new journals, and made them available over the Web. These journals include Internet Archaeology (http://intarch.ac.uk/), now only available on a subscription basis to UK higher education institutions; JILT: the Journal of Information, Law and Technology (http://elj.warwick.ac.uk/jilt/); and Sociological Research Online (http://www.socresonline.org.uk/). These journals are relatively new and only have a limited amount of content.
 The Parallel Publishing for Transactions (PPT) project was primarily interested in parallel publishing but as a trial run for the JISC-funded Higher Education Digitisation Service (HEDS), also helped to create electronic Transactions – a service giving access to PDF files of over 1,500 articles published in back issues of the Transactions of the Institute of British Geographers (1935–1993). The electronic Transactions service is currently available on the Royal Geographical Society Web site (http://www.rgs.org/).

Digitisation

The Follett Report recommended that the JISC should fund “a limited number of large scale subject based demonstration projects to convert into electronically readable form back-runs of journals out of copyright currently held in university libraries”. It suggested that this might both improve access to information and possibly “allow the adaptation of space currently occupied for stock holding to other uses, and in particular to provide more work space”

Two digitisation projects were funded by eLib: the Internet Library of Early Journals (ILEJ), digitising and indexing back runs of six eighteenth- and nineteenth-century journals (http://www.bodley.ox.ac.uk/ilej/), and Digitisation in Art and Design (DIAD),
 a project concerned with the digitisation of art and design journals.

On-demand Publishing

This programme area of eLib was intended to support the creation of “electronic readers or anthologies of texts from a variety of sources and print them on demand or make them available electronically to students…”
 This programme area was therefore intended to support learning and teaching by providing electronic access to learning materials (or print-outs of them) to staff and students within the project consortia. Seven projects were funded, including Electronic On Demand (eOn), a consortium of three higher education institutions and the Open Learning Foundation (http://eon.unn.ac.uk/), Project Phoenix, based at the University of Huddersfield (http://www.hud.ac.uk/schools/phoenix/pages/home1.htm), Scottish On Demand Publishing Enterprise (SCOPE, http://www.is.stir.ac.uk/scope/Index.htm) and Eurotext (http://eurotext.ulst.ac.uk:8017/). 

An important factor in many of the projects was ensuring that there was good liaison between academic staff and project staff within each institution. This was not always easy to obtain. The second eOn annual report suggests that in one participating institution, academic staff were “either not at the point where they had material available or had not even reached the stage of thinking in terms of providing the course electronically”.

These “on-demand” projects have mostly created pilot services that can only be used by staff and students of the participating HE institutions – although the European Union documents in Eurotext are available to institutions and individuals by subscription. The eLib Phase 3 Higher Education Resources ON-demand (HERON) project (http://www.heron.ac.uk/) is investigating the creation of a learning and teaching information service that would benefit all UK HE stakeholders.

Training and Awareness 

The Follett Report was aware of the importance of staff development. The eLib call for proposals, therefore, included a programme area for training and awareness. This assumed that individual HEIs would be responsible for ensuring that staff have the necessary general IT skills but that eLib could support training relating to networked information resources.

This programme area funded seven projects, including the NetSkills (http://www.netskills.ac.uk/) Internet training service based in the Computing Service at the University of Newcastle, the NetLinkS project
 concerned with collaborative professional development for networked-learner support, and the journal Ariadne (http://www.ariadne.ac.uk/).
 Another project, Educational Development for Higher Education Library Staff (EduLib),
 sought to make librarians aware of the pedagogic aspects of electronic services. 

Training of both staff and students in the use of electronic resources will be an important part of the resource-based learning of the e-University.

If academic staff are to make good use of electronic resources then they will need to acquire basic IT skills, training in the use of the Internet, information on the use of IT in teaching and learning and knowledge of specific subject resources.

Access to Network Resources

The Follett Report recommended that the JISC should fund the “development of a limited number of top level networking navigation tools in the UK to encourage the growth of local subject-based tools and information servers.”
 The projects funded under Access to Network Resources (ANR) included a number of Internet information-gateway services, including: 

· Art, Design, Architecture & Media information gateway (ADAM, http://www.adam.ac.uk/)

· Business Education on the Internet (Biz/ed, http://www.bized.ac.uk/)

· Edinburgh Engineering Virtual Library (EEVL, http://www.eevl.ac.uk/)

· HISTORY – originally IHR-Info (http://www.history.ac.uk/)

· Organising Medical Networked Information (OMNI, http://www.omni.ac.uk/)

· Social Science Information Gateway (SOSIG, http://www.sosig.ac.uk/)

In order to provide technical (and other) support to these gateways, eLib also funded the Resource Organisation and Discovery in Subject-based Services (ROADS, http://www.ilrt.bris.ac.uk/roads/) project. This project developed a software toolkit that could be used by gateway services, experimented with interoperability with other services, and developed interoperability guidelines.

Several of these eLib-funded gateways (Biz/ed, EEVL, OMNI and SOSIG) have since become part of a JISC initiative to create a more comprehensive Resource Discovery Network (RDN, http://www.rdn.ac.uk/).

Pre-prints

The “pre-prints” programme area of eLib – according to JISC Circular 11/95 – was intended to encourage “a diversification in scholarly information resources and significant reductions in publication delays through the establishment of electronic pre-print and grey literature archives”. Such services would not, however, be restricted to traditional pre-prints. The circular suggested that such archives “might contain a wide range of material from very early draft ideas through traditional pre-prints awaiting peer review to published peer-reviewed documents and post print updates and revisions”. 
 It was thought that this might facilitate the academic use of such materials at earlier stages in the publication process. Obviously this would be useful in a research context, but the circular also suggested that these materials would also be available for teaching purposes. 

Four projects were funded under the pre-prints programme area. These included the Cognitive Sciences Eprint Archive (CogPrints, http://cogprints.ecs.soton.ac.uk/) and Working Papers in Economics (WoPEc, http://netec.mcc.ac.uk/WoPEc.html). The services produced were based on the experiences of existing e-print archives like the Los Alamos Physics archive, now known as the arXiv.org e-Print archive (http://arxiv.org/).

In common with the electronic journals programme area, the pre-print projects that were funded provide services where the outputs of HE research can be published. The projects funded by eLib set up services for cognitive sciences (psychology), economics and education. Collectively with other e-print initiatives – e.g., the international Open Archives Initiative – these are valuable resources for learning and teaching, especially where there is an existing pre-print culture for communicating the results of research. E-print archives are, however, primarily part of the research communication process and therefore may not become a major learning and teaching resource.

Quality Assurance

The quality-assurance programme area – also part of eLib Phase 2 – was concerned with investigating the potential of electronic networks in streamlining and enhancing the quality-assurance process – chiefly peer-review – in scholarly communication.
 Only one project, the Electronic Submission and Peer Quality Review Project (ESPERE, http://www.espere.org/), was funded.

Electronic Short Loans

The electronic short loans programme area was an extension of the on-demand publishing programme area in Phase 1 of eLib. It was intended to encourage UK participation in the development of electronic reserve collections. In Circular 11/95 this was given a distinct learning focus: “trends are towards more resource-based learning, and with increasing class sizes it becomes increasingly difficult to meet the needs of some hundreds of students all seeking to consult the same information.”

Four projects were funded in this programme area. These included the Loughborough-based Access to Course Readings via Networks project (ACORN, http://acorn.lboro.ac.uk/), the Electronic Reserves Copyright Management System (ERCOMS, http://www.iielr.dmu.ac.uk/Projects/ERCOMS/) – which was concerned with copyright management – and Performing Arts Teaching Resources ONline (Patron, http://lib1web.lib.surrey.ac.uk/MediaResource/SoA/PWeb/welcome/), giving access to audio, video, scores and notation in the subjects of music and dance. Green (1997)
 has commented that by their nature, these projects “have had few effects in non-participating libraries”, but he suggests that other libraries are very interested in their progress.

For example, the Research, Information and Delivery (ResIDe) project set up an electronic reserve for students taking selected modules in built environment and business at the University of the West of England, Bristol.
 While the project itself was mostly concerned with the issues that surround setting up an electronic-reserve service, its popularity with both students and staff have led to its continuing as “a permanent part of UWE’s overall library services” (Dugdale 1999).
 A number of lessons have been noted. For example, while electronic reserves are able to provide an electronic equivalent of a traditional short-loan collection, Dugdale suggests that they can also be “an important tool of dedicated course support introducing technological advances into learning materials”:

An electronic reserve… can be used far more imaginatively than merely as a housekeeping tool. This can only happen if librarians are prepared to take a very proactive role and take some of the responsibilities which have previously been the preserve of faculty, teaching and learning support staff, departmental IT support staff and central IT services.
 

Perhaps the most difficult part is developing the relevant partnerships between librarians and academics – the improved co-operation recommended in chapter 5 of the Follett Report. This was not part of the original research objectives of ResIDe – or any of the other eLib electronic short-loan projects – but the experience of ResIDe suggests that it will be a key factor in the creation of useful and sustainable services. Indeed, many stakeholders were not even aware of the potential use of an electronic reserve in developing innovative learning resources. Dugdale noted that library staff, academics and students “were not able to articulate any future requirements from an electronic reserve because they did not think they had any. An electronic reserve was perceived as a library solution to a library problem of high demand for scarce resources which was, largely, nothing to do with them.”

Images

eLib-funded image projects included the Higher Education Library Image eXchange (HELIX
 image exchange and Digimap (http://digimap.ed.ac.uk:8081/). Digimap – a project exploring ways of delivering Ordnance Survey map data to UK HEIs – has now migrated into a national service available through EDINA (http://edina.ac.uk/digimap/). HELIX provides UK HE with access to a wide range of images from the Hulton Getty Picture Collection, photographic collections in St Andrews University Library and other sources. The image resources in HELIX are strong in subjects like local and social history and might provide interesting content that could be built into learning resources in these subject areas. Currently, HELIX images can only be used in a non-profit-making and educational context – any other use would require further negotiation with the archive suppliers.
 

Phase 3 Projects

 eLib Phase 3 was concerned with three main topics: hybrid libraries, large-scale resource discovery (clumps) and digital preservation.
 The focus of the hybrid library and clumps projects was heavily influenced by workshops held as part of the MOving to Distributed Environments for Library Services (MODELS, http://www.ukoln.ac.uk/dlis/models/) eLib supporting study. The 10 projects funded under Phase 3 began work in 1998. It is possible that these projects may have something to contribute to the technical development of the e-University, but they are not particularly concerned with the creation of digital content. 

The eLib hybrid-library projects were intended to demonstrate services that integrated a wide range of traditional and non-traditional library resources as seamlessly as possible (Rusbridge 1998).
 The main purpose of the hybrid library projects was not the development of any particular service, but the dissemination of any experience and learning to the wider academic community. The projects funded were:

· Agora (http://hosted.ukoln.ac.uk/agora/)

· Birmingham University Integrated Library Development and Electronic Resource (BUILDER, http://builder.bham.ac.uk/)

· Hybrid Electronic Access and Delivery in the Library Networked Environment project (HEADLINE, http://www.headline.ac.uk/) 

· The Hybrid Library of the Future (HyLiFe, http://hylife.unn.ac.uk/)

· MAnaging the hybrid LIbrary for the Benefit of Users (MALIBU, http://www.kcl.ac.uk/humanities/cch/malibu/).

The eLib large-scale resource discovery projects were concerned with combining groups (or clumps) of library OPACs either as union catalogues or linked using the Z39.50 protocol to create virtual clumps. Projects funded were:

· Co-operative Academic Information Retrieval Network for Scotland (CAIRNS, http://cairns.lib.gla.ac.uk/)

· The M25 Link (http://www.M25lib.ac.uk/M25link/)

· Music Libraries Online (http://www.musiconline.ac.uk)

· RIDING: Z39.50 Gateway to Yorkshire Libraries (http://www.shef.ac.uk/~riding/)

One digital preservation project, CURL Exemplars in Digital ARchiveS (Cedars) (http://www.leeds.ac.uk/cedars/), was funded by eLib. 

Supporting Studies

The ESYS evaluation commented that this programme area was “more influential than predicted”.
 Three projects were funded. These projects looked broadly at cultural change in academic libraries (Impact on People of Electronic Libraries, or IMPEL2, http://ilm.unn.ac.uk/impel/), information architectures and standards (MODELS, http://www.ukoln.ac.uk/dlis/models/) and document delivery (Focused Investigation of Document Delivery Options, or FIDDO, http://www.lboro.ac.uk/departments/dis/fiddo/fiddo.html).

The IMPEL2 supporting study aimed to monitor the organisational and cultural changes that were associated with the growth of the electronic infrastructure in HE, particularly in its library and information services. The project researchers concluded that HE institutions were undergoing cultural change.

No-one working at any level within the higher education community is immune from the impact of these changes which involve political, sociological, educational, technological, organisational and economic aspects.

In particular, IMPEL2 has specifically evaluated the role of library and information services in supporting resource-based learning in the context of the changing nature of HE. Jackson and Parker (1998)
 suggest that students need the following kinds of academic support:

· The provision of appropriate and up-to-date resources.

· Access to these resources at times and in places that suit the learner.

· Skills teaching for the learner so that the student can select and use effectively those resources that are available.

· The provision of advice, guidance and support to help students to use these resources as they grow in number and complexity.

Some of these – e.g., information skills training – tend at present to be provided by library and information services, but its effective provision is usually dependent upon good co-operation between academics and library and information staff. Jackson and Parker highlight “the importance of academic staff in ensuring the successful use of resources in learning… [and] emphasise the need for communication, and cooperation between academic staff and support staff in support of student learning”. 
 In a distance-learning context like the e-University, there will be a need to ensure that students have access to resources and support in using them.

The MOving to Distributed Environments for Library Services (MODELS) project is an UKOLN initiative that gained additional support from JISC (through eLib) and the British Library, with Fretwell Downing Informatics (FDI)
 as technical consultants. MODELS provides a forum – primarily through a series of workshops – that can allow relevant stakeholders to explore shared concerns about distributed and heterogeneous resources and services. The initiative has attempted to address design and implementation issues, initiate concerted actions and work towards a shared view of preferred systems and architectural solutions. The outcomes of the MODELS workshops have helped to influence the development of the Phase 3 hybrid library and large-scale resource-discovery programme areas. Further MODELS-facilitated deliberations have led to the development of a logical framework for information management in a distributed environment known as the MODELS Information Architecture (MIA).

6.4.3
The eLib Programme: Summary

In terms of electronic content, the eLib Programme has produced very little that could be immediately used by the e-University. Of course, content creation was not its primary aim, which was rather to help facilitate cultural change in UK academic libraries. The ESYS evaluation of eLib Phases 1 and 2 concluded that the programme has contributed to a major shift in the agendas of librarians, publishers and HE institutions. The evaluators also report that “eLib has led directly to a better understanding between the library community and the publishers, and the library community and HE IT services.” The evaluation also noted that eLib influenced academic staff, but to a lesser extent, “by introducing new information resources and methods to support teaching and learning”. 

The programme areas with most relevance to learning and teaching were those relating to on-demand publishing and electronic short loans, cumulating in the Phase 3 Higher Education Resources ON demand (HERON) project. These projects were mainly concerned with facilitating student access to information resources still in copyright. While these resources could theoretically be made widely available – e.g., for distance learning – copyright restrictions would mean that they would probably need to be transferred via secure networks and their use restricted to particular institutions or geographical areas. In any case, the nature of these projects meant that the services developed tended only to be available within the HE institutions participating in the original project. In addition, the success of these projects was dependent on good liaison between academic staff and project staff within the participating institutions. Even where there was good liaison (e.g., in ResIDe), academic staff did not always see that electronic short-loan services could be used for the distribution of technologically advanced learning and teaching materials. Instead, they perceived them only to be “a library solution to a library problem of high demand for scarce resources”.
 In this regard, HERON – which is jointly funded by JISC and Blackwell’s Retail Ltd.
 – is an interesting attempt to provide access to a variety of resources for all UK HE institutions.

IMPEL2 researchers also noted the lack of co-operation between academic staff and libraries. Following chapter 5 of the Follett Report, Edwards, Day and Walton (1998) note that “the case for closer co-operation is clear and underlined by the finding that high student use of electronic resources is linked to tutors’ encouragement.”
 The ESYS evaluation of eLib said that the programme had tried to engage academic staff, but had found “considerable conservatism”. The reviewers suggest that this “may be the result of perceived threats to existing work patterns, a desire not to spoon feed students or simply that the time, resources and incentives for academics to change their approach are not available”.
 They further conclude that for undergraduates, “eLib in fact has not changed teaching and student work patterns substantially”, citing the lack of interaction between eLib and the TLTP and CTI programmes as a possible factor.

The IMPEL2 researchers also had quite a lot to say about the changing nature of HE learning and teaching. Edwards and Walton (2000) have noted that library and information services have become more central to the teaching, learning and research activity of HEIs as greater emphasis is placed on the value of access to information resources. Resource-based learning is especially relevant in a distributed learning environment.

The model which places Information and Communications Technologies (ICT) at its centre presages a radical future for HE, one where learning does not necessarily occur within the classroom in normal working hours.

The other programme areas of eLib have created services (or individual resources) that could be tailored for use in learning and teaching. Examples are the information-gateway services funded as part of the Access to Network Resources (ANR) programme area. Green (1997) has said that the “subject gateways have embedded themselves into professional practice very swiftly.”
 Biz/ed, in particular, specifically focussed on creating a learning-based service for students, schoolteachers and academic staff. The service includes an Internet resource catalogue, learning materials that might support particular economics and business curricula, data and company information. Biz/ed also created some virtual worlds, including a “Virtual Factory” and “Virtual Economy”. Dempsey acknowledged the value and influence of the ANR gateways but revealed potential problems:

…there were also concerns that there was not a critical mass of descriptions (whatever that might be) in particular subject areas, that some subjects were not covered at all, that they were expensive to maintain, that there was redundancy of effort arising from their lack of coordination, and that they still operated in a project-oriented model.

In an attempt to remedy these concerns and to build on the success of the eLib-funded gateways, JISC has begun to fund the RDN – a collaborative network of subject gateways that provide access to high-quality Internet resources via Internet resource catalogues and other services. The ANR (and RDN) focus on quality control – selecting resources for inclusion in Internet resource catalogues in accordance with predetermined quality-selection criteria – means that they could be a useful service for distance-learning students who may have less contact with academic staff.

Successful electronic document-delivery services would potentially be important providers of learning resources for the e-University. The eLib experiments with electronic document delivery provided many lessons and at least one operational service (LAMDA). Their relative importance as information providers for the e-University would depend on the service model provided – most currently deal only with intermediaries like university libraries rather than individual end users. They might also be contained by the fact that current law requires most requests to be accompanied by a physical signature made on a physical piece of paper – although law changes concerning digital signatures may have some impact. The electronic document-delivery area has be taken forward by JISC in the DNER and in the joint JISC/Publishers Association pilot project Electronic Article Supply (EASY) – which seeks to utilise resources held on publishers’ own servers.

Other programme areas have resulted in the formation of e-print archive services, some new electronic journals and the provision of training in the use of networks. Services like the Internet Library of Early Journals (ILEJ) and electronic Transactions also provide access to digitised versions of a limited amount of older publications. The images programme area project Digimap has since migrated into a service that offers Ordnance Survey map data to UK HEIs through Edinburgh Data and Information Access (EDINA). The HELIX project Web site also provides UK HE with access to a wide range of images from the Hulton Getty Picture Collection and other sources. HELIX is particularly strong in subjects like local and social history and might provide interesting content that could be built into learning resources in these subject areas.
 

The electronic content directly created by the eLib Programme is mostly small-scale, of a research-focussed nature (i.e., a student will need to actively discover the resources), and relevant to a limited number of subject areas. For example, electronic journals like Internet Archaeology and the Journal of Information, Law and Technology are relatively new and – as yet – do not have a lot of content that could be used for developing learning and teaching resources. The resources digitised as a result of eLib, ILEJ and electronic Transactions are also relatively small scale.

IPR in eLib projects and their products are retained by the projects themselves, not the JISC. In general, the funding was made available on the condition that institutions should make available any products free of charge to other HE institutions – at least for the duration of the project. Any negotiation for use of resources developed by eLib projects would need to be undertaken with the project partners themselves and not the JISC.

Electronic Libraries programme projects have also contributed – mostly indirectly – to the creation of other JISC services and initiatives. These include the Higher Education Digitisation Service (HEDS), the Distributed National Electronic Resource (DNER) and the Pilot Site Licence Initiative (PSLI) and its successor the National Electronic Site Licence Initiative (NESLI).

So eLib’s potential contribution to the e-University relates more to its original aims – facilitating cultural change in HE institutions and, in particular, academic libraries. The funding of many small projects (following the principle of “letting a hundred flowers blossom and a hundred schools of thought contend”), rather than fewer larger ones, resulted in fewer projects than originally hoped for being transformed into sustainable services.
 Against this, however, eLib gave the opportunity for a large number of UK HE libraries, computing services, publishers, etc., to get involved in digital library projects, and helped to raise the profile of library and information services within HE institutions generally.


7.
The Picture Today: Commercial Worlds

7.1
The Corporate e-Learning Sector

The corporate e-learning providers
 have the delivery technology, the marketing strength, and an understanding of pedagogy which enables them to be successful in areas where mastery learning is appropriate. Some of the industry players like NETg
 have understood the technological, pedagogical and marketing advantages of small-grained resources that can be downloaded easily to a local machine or played over the Web. A NETg course of 6–8 hours is made up of units which in turn are made up of teaching points, each of which is composed of self-contained learning objects of 5–6 minutes’ duration. A NETg Learning Object (NLO) has three key components: objective, testing and content. NETg are currently converting all existing content to NLO. The NLO contains a private and public area. The former carries the graphics, text, assessment, title and objectives. The latter carries metadata, e.g., title, version, language and objective. 

The corporate e-learning content suppliers have certainly grasped the concept of learning/knowledge objects and metadata standards and, in their way, are further ahead in their thinking than most members of the HE community. While some suppliers like NETg apparently take a more portable view of learning objects (which can run locally using their proprietary Skill Builder engine), others like SmartForce
 now wish to participate in the emerging applications service provider (ASP) market, with the application being their virtual learning environment (which they host). In SmartForce’s model, learning objects populate their environment. Whilst both NETg and SmartForce are working on tools that will enable users to create custom learning objects and not just rely on those in the supplier’s course catalogue, in SmartForce’s case the learning objects will function only within the proprietary hosted environment. 

As reported by SmartForce:

Although SmartForce’s e-learning resources reside on a hosted site, accessing a particular component is only a matter of a few clicks. Taking Seminars for example, if an educator wishes to showcase a particular seminar, all she or he has to do is go to the My SmartForce Event Center, select the relevant seminar, and choose a play medium. In addition, around July/Aug, third party publishing will be possible on the SmartForce site. This means that customers can create their own content and publish it on our site as a Learning Object. This content can be quite simple – a presentation or article or can be a rich piece of CBT. The sequence being decided by the educator. Initially, we are recommending that people use CourseBuilder for DreamWeaver to build AICC compliant content so that it can be tracked and managed just like our own content on the site. However, we know that customers will want to use other tools and we will expand our support to all AICC compliant courses soon afterwards.
 

Arguably, such a business model may be appropriate in a corporate-training context but may be less palatable to UK HE, since ultimate control of the virtual environment would not lie within the community but within a hosting service. However, outside of SmartForce’s learning-object strategy, users can still download complete courses for use on local workstations.

Despite our obvious concerns about commercially hosted learning environments populated by proprietarily defined learning objects (in structure if not in content), one of our academic respondents makes the following point about the reality of trying to deliver a quality local service:

… we have only amassed about 40 CAL titles on our PC Intranet (NT). That is with me to identify them, demo them, purchase 12 GB of hard disc space to store them … negotiate a “site license” for them, provide a technician to install them, and a teaching administrator to check that they are all working prior to the timetabled teaching session.

NETg appears to be taking a different approach from that of SmartForce, and stated in its response that by November 2000, it intends to have its learning objects download/update automatically and transparently to a user’s system via a Java applet which will have knowledge of the local configuration. Whilst we can see the usability advantages of such technology, there will undoubtedly be some concerns that this development, as described, apparently compromises the Web browser security model and could be used to deliver malicious content. In effect, as described, this would be the Java equivalent of the ActiveX control.

The provision of object development toolkits, if taken at face value, would appear to be a “good thing” but, as with Microsoft’s LRN toolkit for Office 2000,
 not at the expense of locking the learning object’s use to one proprietary hosting environment or system. We also need to consider how, and if, current or new generations of well-known authoring systems can create interoperable learning objects, since many now claim IMS compatibility (e.g., click2Learn’s ToolBook II, Macromedia’s Director/Authorware/Shockwave and Flash).
 At a lower level, visual development environments like Inprise’s Jbuilder
 could equally play their part without binding development and use to a proprietary environment – although Java is not without its own interoperability problems (e.g., Java 1 versus Java 2 “virtual machines”).

The extensive content portfolios of the e-learning suppliers illustrate that their primary target audience to date has been the corporate training market, e.g., NETg and SmartForce. These suppliers’ content invariably focusses on IT and business/management. Nevertheless, the computing and networking materials (both generic and vendor-specific) have already found a place in IT literacy and staff development, and some have also found a place in undergraduate learning, e.g., Sheffield Hallam University are using NETg SAP courses offered to students as part of the SAP Academy part of their MSc.
 The US origins of the business/management materials may prove to be a significant barrier. However, both an IDC survey
 and responses from our corporate respondents suggests that the corporate e-learning sector recognises the many markets that lie outside their traditional subject areas and are actively seeking partnerships to develop new content and learning objects. 

SmartForce reports:
We realise that to populate a project such as e-University with a critical mass of Web-based, degree-level learning materials would take a superhuman coordination effort and thousands of person-hours to fulfil. SmartForce has already demonstrated that it can work with HE to develop learning materials with its co-development project with Kansas State University (20 year agreement). We are extremely interested in holding further discussions with the appropriate parties within e-University [sic] to explore the opportunity of an exclusive development partnership to accelerate the production of new learning materials outside of the SmartForce portfolio.

An interesting and relevant model of content aggregation is currently being espoused by Blackboard, a for-profit supplier of the CourseInfo virtual learning environment (http://www.blackboard.com/). Under this model, institutions using CourseInfo can elect to have their pool of learning resources and course materials made accessible to other institutions also using its software. These resources might be made available freely by the contributing institution or a charge might be levied – Blackboard merely acts as a broker. If this idea grows in acceptance, bearing in mind that the installed user base of the Blackboard product is large and growing (with currently 3,300 client institutions worldwide), Blackboard may become significant learning resource aggregators.

Commercial publishers are increasingly aware of the value of electronic resources. In many cases there is an established route for providing access to electronic journals and datasets, usually brokered through the JISC or CHEST (Combined Higher Education Software Team, http://www.eduserv.org.uk/chest/). However, publishers are now starting to explore models by which other forms of electronic content, particularly that currently represented within text-books, might be made available. Pearson Education (http://www.pearsoned.com/) is a significant, worldwide educational publisher; created in November 1998 through the merger of the Simon & Schuster and AWL education businesses,
 it has many of the most respected imprints in classrooms around the world, with a range of electronic, as well as print, products and programmes. In this respect Pearson is a very significant source of learning materials and has a stated aim of moving to an online model of resource provision. In a recent press release, Pearson states:

Supporting online learning and incorporating online resources into all its publishing offerings is a top priority for Pearson Education, building upon its formidable foundation of 1,200 companion Websites in higher education.

Pearson intends to achieve this aim by establishing, in partnership with major Internet companies such as AOL, the “Pearson Education Network”. This education network will:
…extend the ongoing learning activities of its participants. For example, the elementary-school teacher portal will include lesson planning software and teacher training materials. Parents of school-age children will have access to a fully integrated site that ties back directly to the components of the student’s experience, thus establishing a genuine home-school connection. The college student portal will provide detailed, subject-specific learning materials for key academic disciplines. The adult-learning portal will provide information and resources relating to personal and professional development. Each portal will integrate the components that the online environment makes possible – fast communication, easy access to peers and tutors, a set of always accessible organisational tools, self-paced learning and assessment opportunities, and a host of subject- and grade-specific learning resources.

Pearson is also developing “course cartridges”: pre-authored materials, assessments and other support materials which can be plugged into the leading virtual learning environments (e.g., Blackboard and WebCT). At the moment Pearson see these as adding value to existing text-books, and hence enhancing sales and market position. In time, and as their education network develops, Pearson may move to a model which places less reliance on the sale of printed books.

7.2
Image and Media Archives

We suggested earlier that the provision of small-grained learning components/objects can play a major part in overcoming resistance to re-use by enabling the construction of custom teaching and learning materials, either as examples used during the process of teaching or by encapsulation within a learning package. In the latter case disparate components can be given context by the developer(s) of learning materials. Images are perhaps the ultimate example of small-grained learning resources and will make a major contribution to the resources of the DNER. We are advised that there are already more than 300,000 images available from JISC/HEFCE-funded and delivered sources, plus the vast numbers available from commercial and other routes. The JISC Distributed Image Service (JDIS) is work-in-progress
 and it will provide a strategic framework for all image initiatives, and ensure that a critical mass of images move into the DNER. In the interim there are already a number of useful sources of images, as well as information about finding images. A selection of these is presented below.

Technical Advisory Service for Images (TASI)

The Technical Advisory Service for Images (TASI) is a JISC service to advise the HE community on the creation, storage and delivery of image information. TASI’s “useful information” and “signposts” sections provide a helpful overview of the key providers and organisations involved with image acquisition and archiving (http://www.tasi.ac.uk/).

Bristol Biomedical Image Archive

The Bristol Biomedical Image Archive provides a collection of medical, dental and veterinary images for educational “non-profit” use. The archive provides only thumbnail images until a user registers and supplies an e-mail address (http://www.brisbio.ac.uk/).

JISC Image Digitisation Initiative (JIDI)

The JISC Image Digitisation Initiative (JIDI) is contributing to development of the DNER. JIDI is creating archive-quality digital images from 12 higher education image collections from throughout the UK (http://www.ilrt.bris.ac.uk/jidi/). JIDI’s archive orientation means that it does not itself offer a substantial “Web-accessible” resource, but nevertheless nine of the 12 collections involved will be delivered by VADS (http://vads.ahds.ac.uk/), the Visual Arts Data Service which is part of the Arts and Humanities Data Service (http://www.ahds.ac.uk/). The delivery of the other collections is under consideration by Catherine Grout, JISC’s Collections Manager in Multimedia.

The Virtual Human Project

The Virtual Human Project (UK mirror site) of the Visible Human datasets consists of two sets of data and supporting information on a Web site. The data consists of two cadavers, a male sliced at 1 mm intervals and a female sliced at 0.3 mm intervals. There are also links to various applications that allow users to exploit and manipulate the data, or receive background information on the cadavers and the image formats. Access is free after registration with the National Library of Medicine.

Higher Education Library Image eXchange (HELIX)

The Higher Education Library Image eXchange (HELIX) is a completed JISC project. HELIX provides access to three collections of national and international importance: the Hulton Getty Collection, the National Art Slide Library and the Valentine Photographic Archive. The images and textual information in HELIX can be used in UK higher education institutions in a non-commercial manner until 19 June 2002. Although the terms and conditions of use would allow the incorporation of images into teaching packages, these could not then be sold. Access to HELIX is controlled via the “ac.uk” domain name so there could be a problem for distance learners accessing via their own ISPs.

Digimap

Digimap is a JISC EDINA (http://edina.ed.ac.uk/) service that delivers Ordnance Survey Map Data to UK higher education. Data is available either to download for use with appropriate application software such as GIS or CAD, or as maps generated by Digimap online (http://edina.ac.uk/digimap/).

8.
Future Developments

8.1
Metadata

Our survey indicates that while metadata-standards compliance has a high priority in the commercial e-learning world, it does not figure highly in the minds of the current generation of educational-resource developers working within HE. For the few who are grappling with metadata standards, e.g., Universitas 21, they are finding the time taken to make even a single record entry a major disincentive. The following are all quotes from different respondents:

IMS is difficult with a focus on narrow sets of users or types of expected user.

… it was just so difficult … it was taking up as much room as the image itself … it’s a nice idea but when you come to use it in practice …

 … the IMS standard does not make it easy to convey meaning in varying cultures/contexts, for example what does level mean? … what is difficulty? 

The corporate suppliers also raised some concern about metadata standards. NETg encapsulates some of its metadata within its proprietary learning objects. However, to meet IMS standards, NETg states that the metadata must be presented in a manifest at course, not object, level. From a design perspective it would be best for the metadata to be carried at object level, but from a performance perspective this may not be possible/desirable. NETg also expressed its concern that metadata requirements are now so great that there could be serious performance “hit” as a result of the metadata “baggage”.

Arguably, from an academic user’s perspective, what is required are small-grained learning resources identified and accessed via a highly usable online system. To achieve such a happy state requires good-quality standardised metadata but, currently, the time and expertise required to create such descriptions conflicts with the need for such fine granularity. The interrelationships of the current metadata specifications/proposals are overwhelmingly complicated, not in themselves but because a veritable jungle of jargon and apparently competing standards now exists which will makes it difficult, if not impossible, for putative learning-object developers/authors within HE to participate. There is perhaps scope for the development of a readable guide to the interrelationships between RDF, IMS, AICC, Learning Resource interchange (LRN), ADL, Sharable Course Object Reference Model (SCORM), etc.

Some early metadata tools are beginning to appear: these include Microsoft’s LRN toolkit (http://www.intralearn.com/2015_lrntool.asp) and UKOLN’s DC-dot package (http://www.ukoln.ac.uk/metadata/dcdot/). At this stage these tools guide the creation process, and in the case of DC-dot can convert metadata to different formats, e.g., XML, RDF, IMS. However, the cognitive load on the metadata author remains significant, and there is therefore still considerable scope for the development of tools which reduce this loading.

Despite the emerging tools, authoring metadata is currently still very much a handcrafted enterprise, which has some similarities to the way in which HTML was created before the advent of sophisticated editing software. While metadata editors will undoubtedly find their niche, automatic systems for “harvesting” metadata could also have their place. However, technologies like Java – while having some advantages for the production of cross-platform learning components – are likely to present such metadata harvesters with insurmountable challenges unless the harvesting is done at a higher level, for example the Web page in which the Java applet is embedded.
In a digital world of potentially globally distributed, shareable educational resources, metadata is critical. Some resources do not “travel well” when moved into new contexts or cultures, and metadata should have a role here. It is unclear, currently, how metadata will convey that a resource is, say, dependent on a particular legislative framework, culture, or pedagogical tradition, e.g., health, social work; or will take account of race/gender considerations in, for example, case studies. 

8.2
Bandwidth and Access

There are two key changes now happening in the UK telecommunications industry that are of particular relevance to an e-university. First, there is the growth of affordable unmetered access to the Internet that will begin to reduce one of the major impediments to Internet use by domestic users: cost. Second is the introduction of higher bandwidth services either via DSL, cable or satellite. Whilst the pricing of unmetered access is designed to attract the domestic user (£10–£20 per month), the current pricing of higher bandwidth services has been pitched at a level that will attract businesses or home workers sponsored by their employers (£40–
£100 per month). From a learning-resources perspective, these changes mean that it is fast becoming feasible for many non-campus users to access sophisticated educational content and rich data types. However, new problems of access and equity will also be introduced. Higher-bandwidth services, BT suggests, will be accessible by 70% of the UK population by the end of 2001. The remaining 30% are likely to live some distance from a DSL-enabled telephone exchange and thus will not have access to the enriched content sites. A significant market for higher-bandwidth educational content could well develop and this is likely to magnify these access and equity questions.

8.3
Rights and IPR

Performing Arts Learning and Teaching Innovation Network (PALATINE), the LTSN Subject Centre for the Performing Arts, made a valuable contribution in highlighting the perhaps insurmountable difficulties that an e-university may experience when trying to negotiate the multitude of rights for using aural or visual materials originating in the performing arts. Legislation, if anything, is getting tighter, and substantial effort can be required to negotiate rights. Licenses can be so restrictive that the sort of flexibility required of an e-university will just not exist. Whilst it is perfectly possible for academics to produce their own resources using text and sometimes other media resources, in the performing arts area it is not as simple. The example was quoted of the Royal College of Music having to ensure that its own orchestra members waived their rights, so that their output could be used without further restriction in FDTL materials.

8.4
Locating Digital Learning Resources/Components/Objects

Locating information about learning resources/objects requires a multiplicity of interactions with different sources, each with their own view of what and how information should be presented. Most of the CTI Subject Centres did manage to maintain their own databases of learning materials but, at the time of writing, the LTSN Subject Centres are all at different levels of capability, with some attempting to maintain the CTI archives while developing new services, while others are able to provide access to only some archive information. Some of the CTI archives were being updated whereas others were not. 

Put starkly, it is currently much too difficult to acquire high-quality information about digital learning resources/objects, and some type of unified data source is urgently required (at least at the interface level). There needs to be a portal which can provide a single interface to quality information about digital learning resources, components and objects. Information, when it can be found, tends to be feature and function driven, whereas examples of where and how the learning object is being used, plus other pedagogical information, would be helpful. 

There are, however, some good international examples of what is required. The National Engineering Education Delivery System (NEEDS, http://www.needs.org/) is a US-based online database of multimedia engineering-education courseware and other educational material. Originally developed by Synthesis, a National Engineering Education Coalition, the NEEDS database is expanding to include quality courseware nationwide. Within the NEEDS database, the Multimedia Case Studies of Design in Industry provides an example of a prototype learning-object database in action.

The Resource Discovery Network, run jointly by UKOLN and King’s College London, is already making a valuable contribution here by providing an information-brokerage service with feeds from a variety of databases (http://www.rdn.ac.uk/).
 The eLib Phase 3 Agora project may have something to contribute here (http://hosted.ukoln.ac.uk/agora/). Also, the new LTSN should be in a position to take a lead role, although it needs to ensure that a set of disparate databases does not grow within the LTSN Subject Centres. The CITADEL database is a worthy, if incomplete, attempt at a central database of learning materials for both HE and FE. Despite its use as a self-reporting audit tool for the Joint Funding Bodies and University for Industry report, Communications and Information Technology Materials for Learning and Teaching in UK Higher and Further Education (HEFCE 99/60),
 we are informed that CITADEL will not be supported by the LTSN.

The RDN and LTSN are currently working together to ensure awareness and exploitation of the RDN as a high-quality learning and teaching resource. RDN and LTSN have begun to explore mechanisms for the development of collaborative working practices. It is intended that this partnership will facilitate provision of coherent promotion to the community and explore interoperability/automated data exchange to provide richer content at each access point. This report recommends a continued, proactive relationship between the LTSN and RDN.

Whilst the LTSN undoubtedly has a major role to play there is also some relevant activity in Phase 3 of TLTP. For example the EASE-IT Project is currently developing a software-review database for engineering (http://www.easeit-eng.ac.uk/).

9.
 Conclusions and Recommendations

9.1
Content Portability

The model defined for the e-University should be open, non-proprietary, and based upon established and developing de facto and de jure international standards for content creation, description and packaging, with dependencies on particular technologies, platforms and suppliers minimised wherever possible. Learning objects should be structured in such a fashion that they may be moved easily between different institutions with their varied technologies, approaches and pedagogic traditions.

These objects comprise traditional e-learning materials, such as video clips and interactive exercises, but also include the more research-based content of the DNER; an e-journal article, too, may usefully be considered a learning object for the purposes of this discussion.

9.2
Content Accessibility

We feel that there is a lot of content available but most of it is currently at much too low a level of granularity, and is either locked into complex custom architectures or proprietary technology. Such resources make re-use difficult, can engender “not-invented-here” responses and are complex and expensive to produce or maintain. The vision of a few of the original TLTP 1 and 2 projects as well as some of the current TLTP 3 projects that are re-engineering content is to be commended in this regard. However, there are considerable educational assets contained within some of the TLTP 1 and 2 projects, which are now beginning to age rapidly. While we recognise that large-scale funding is now no longer possible, we feel that there is perhaps scope to consider smaller-scale funding which would enable “best of” reusable components from these projects to be produced and thus preserve the educational investment. There is also an argument for funding small-scale new learning component development. Such component development should address interoperability and metadata issues.

New content commissioned for the e-University should consider the needs of disabled users, as well as those accessing services by a variety of channels, such as digital television or suitably equipped mobile telephones.

Accessibility of content is not, however, governed solely by technology. Considerations of language and culture are also relevant here, with content delivered in an unknown or unpopular language, or packaged according to the styles of an alien culture, potentially as inaccessible as that delivered in an unsupported computer format. Content created for the e-University will need to be constructed in such a manner as to be appropriate for the target audience, both at home and abroad.

9.3
Content Interoperability

A huge amount of community money has been invested in the creation and acquisition of content, whether through TLTP, the JISC or other avenues. Much of this potentially invaluable content is currently locked away within proprietary and non-interoperable formats and systems.

A study should be funded in the near future in order to assess the practicality of extracting content currently locked within the CD-ROMs of TLTP Phases 1 and 2.
 Further, guidelines should be drawn up for contributors to the e-University and suppliers of content to the DNER in which specifications are laid down for the provision of granular, portable and interoperable content. Given the obvious synergies, these guidelines might usefully be developed in partnership with related initiatives such as the University for Industry.

9.4
Usability and Training

Traditionally, HEIs have often provided training for students in the use and understanding of information resources. Typically this is undertaken by library and information staff, teaching staff, or a combination of the two. Those responsible for the e-University would need to consider how it might be able to replicate this type of training.

A possible solution might be the development of online tutorials focussed on resource use. An example of this type of development is the Virtual Training Suite (VTS) developed by the Institute for Learning and Research Technology (ILRT) for the RDN (http://www.vts.rdn.ac.uk/), which will provide access to a number of subject-based Internet tutorials.

9.5
Authentication and Security

The credibility of the e-University as a deliverer of quality education will be intimately associated with a technical ability to accurately identify students and their rights with respect to individual modules of course content. Equally, it will be important for the user, and for other partners in the consortium, to have the means to establish whether resources are in fact bona fide, and contributed by the institution to which they are attributed.

Work within the JISC’s Committee for Authentication and Security (JCAS)
 (http://www.jisc.ac.uk/index.cfm?name=jcas_home) is worth continued monitoring, especially with respect to the proposed development of a replacement for the ATHENS authentication system (http://www.athens.ac.uk/).

In a distributed environment, it seems likely that sensitive information will be exchanged between partner institutions, and passed to and from one or more institutions by the student. Mechanisms will need to be established for ensuring that these communications, too, are secure.

9.6
IPR and Copyright

As was identified by a number of correspondents, the establishment, declaration and protection of personal and institutional rights over content provided to the e-University is likely to prove a key area of debate. There is likely to be a degree of tension between the protection of rights on the part of the employing institution and the desire for open and free exchange of resources produced across the e-University structure.

In dealing with the providers of commercial content, there are also significant obstacles to smooth deployment. 
Work in the related area of electronic journal provision may be worth examination (http://www.ukoln.ac.uk/services/elib/papers/pa/licence/Pajisc21.html).

The model for exchange proposed by Universitas 21 and others is worthy of further examination in this context.

9.7
Granularity

As has been consistently argued throughout this report, the most flexible – and valuable – learning objects will be those which are highly granular, and therefore capable of disaggregation for easy re-use within a variety of learning situations. This notion of high granularity is counter to the main body of developments under programmes such as TLTP Phases 1 and 2, but has some parallels in current developments within the commercial e-learning sector and in a number of TLTP Phase 3 projects.

Although highly granular objects are the most likely to be re-used, there are significant issues with respect to their description, management and discovery. There is a greater cost involved, after all, in providing adequate metadata for the discovery and evaluation of roughly 100 small learning objects than in providing metadata for the discovery and evaluation of the traditional CD-ROM-based course which together they originally comprised. Lessons to be learned by the ICONEX project (http://www.iconex.hull.ac.uk/), recently funded in response to JISC’s 5/99 funding call, will be of great value here.

9.8
Use of Metadata

There will be little point in investing to create a multitude of small, highly portable learning objects if those aggregating them into course material are unable to discover or evaluate them. Effective deployment of metadata will be key to any model in which relatively small bundles of content are exchanged to any degree, and it will be essential for the e-University to devote early attention to this area.

Given the different requirements of the various systems and services required by the e-University, work is needed to establish how different metadata sets might best interwork. Best-practice guidelines need to be drawn up on the use of the relevant metadata schema required within the educational sector (similar to the Consortium for the Computer Interchange of Museum Information (CIMI) guidelines for the cultural heritage sector, http://www.cimi.org/standards/).

It is likely that the simplicity of the high-level Dublin Core element set (http://dublincore.org/) will be appropriate for a general approach to searching, and to enable semantic interoperability between systems, but that this will need to be augmented by something approaching the full complexity of a description based upon IEEE’s LOM (http://ltsc.ieee.org/ltsc/wg12/) to fulfil more specialised requirements.

The recently constituted UK’s Metadata for Education Group (MEG, http://www.ukoln.ac.uk/metadata/education/), set up to agree appropriate approaches to metadata across the UK’s educational communities, will be an important source of knowledge in this key area.

For metadata to be widely utilised, it must be easy for content creators and aggregators to generate. This will require creation of metadata to become an integral part of the workflow, possibly through the central creation of simple metadata-generation tools. Such tools should be automated where feasible, and easy and quick to use where human intervention is required.

9.9
Re-use and Re-badging

The model proposed throughout this report is essentially one of re-use. In order for such re-use to be effective, it will be necessary for a degree of re-badging to take place in order to ensure a common look and feel across module components, to integrate an e-learning course within the institutional interface, etc. In order for this to take place effectively, a number of related issues will need to be satisfactorily addressed, the most obvious of which are those associated with preservation of IPR.

It is anticipated that re-badging in this form will be applied to the shell or interface of the managed learning environment within which individual resources are placed. The learning objects themselves should normally be free of particular institutional brandings. 

9.10
Bandwidth Requirements

The availability of bandwidth continues to increase, as the cost of bandwidth continues to fall. Nevertheless, a learning model predicated upon the assumption that learners will be physically remote and connected by means of a range of network technologies of varying reliability will need to ensure that modules are capable of effective delivery to the target market. Material prepared for improving English-language skills in the developing world will require fewer network-intensive delivery mechanisms than a similar course destined for delivery over a European corporate LAN.

There is a policy decision to be made here, as to whether e-University content should be developed for the poorest networks over which courses will be delivered, or whether the managed learning environments within which content is placed should be expected to “degrade gracefully”, in order to deliver functional material over poorer networks whilst still facilitating a richer experience for those fortunate enough to utilise high bandwidth connections.

It is unwise to assume that the delivery of e-learning will necessarily require learners to remain connected to a network throughout their completion of a component of courseware. Rather, a model in which content is downloaded and run offline might usefully be considered.

9.11
Markets

The market for e-learning is a new and developing one, in which a true sense of sustainable charging mechanisms has yet to be fully established. It will be a priority to ensure that the costs of creating and delivering quality content can be sufficiently offset against the e-University’s ability to charge at a level acceptable to the target market.

Within this new marketplace, the e-University might usefully become involved in development of a new learning-object economy. This new economy would in all probability be designed to capitalise upon the disaggregated and highly granular nature of learning objects, operating through an automated series of micro-payments or even barter-style transactions between creators and consumers of content.

9.12
Quality

The e-University intends to market itself globally with reference to the perceived high quality of existing UK institutions of higher education. If the e-University is not to both undermine its own potential to attract customers and to devalue UK higher education as a brand, care will need to be taken in ensuring the continued provision of high-quality resources. It is unwise to assume that staff highly skilled in the provision of more “traditional” learning experiences to students will be capable of transferring their expertise to the virtual world.

In order to ensure that the e-University delivers on its potential to be a world-class institution of higher education for the twenty-first century, there is a pressing need to invest; both in technology and, as importantly, in the on-going development and training of the content-creating staff.

9.13
Academic Acceptance

Our consultations within the community have suggested that the e-University still has some way to go in order to gain a degree of academic acceptance. For the e-University to be viable – and assuming a model in which existing institutions are expected to provide it with content for re-badging – it will need to demonstrate high standards, a significant degree of quality control (so that high-quality resources contributed by one institution are not devalued by association with poorer material from another), and that it is not an insurmountable threat to other institutions’ own efforts in the area of e-learning provision. As was seen in the efforts of TLTP projects to disseminate their courseware to other universities, the lack of a UK-wide curriculum for higher education makes dissemination of generic courseware difficult; it is perceived either as irrelevant or as an (unwelcome) attempt to impose uniformity.

9.14
Aging and Updating of Content

As with more traditional course provision, the e-University will need to ensure that content it delivers is kept current and relevant. The costs of this updating process are not insignificant, with suggestions that as much as 20% of a content creation budget needs to be spent annually, simply on refreshing existing material.

9.15
Content Exchange

Many of the educational resource-sharing initiatives have laudable social aims but require a high level of goodwill and energy to maintain. We feel that perhaps the Universitas 21 group provides a more sustainable model in the long term. There needs to be a financial or other incentive for the HE community to produce smaller-scale learning components/objects. These learning objects could then be traded and a new educational marketplace would arise. As with U21, participants in such a marketplace would enter their metadata into a standard database. To work, this marketplace would require a high degree of quality control by participating institutions, but in many ways this would be self-controlling because participating institutions would wish to preserve their reputations. Pricing of learning objects and components would have to be realistic from the consumer’s point of view; otherwise the incentive would be for consumers to either create their own or not make use of them at all. Lessons to be learned by the ICONEX project (http://www.iconex.hull.ac.uk/), recently funded in response to JISC’s 5/99 funding call, will be of great value here.

9.16
Content Location

There is certainly a place for a single HE access point/information brokerage where it becomes possible to quickly find quality information about a range of digital learning resources/components, which should include pedagogical as well as functional information. It would perhaps be too ambitious to link this urgent need with the previous proposal for a learning-objects marketplace. Collaboration between those building the e-University, the LTSN and the resource discovery work of UKOLN, the RDN and others would perhaps be beneficial here.

Almost certainly, the largest single source of existing content for the e-University is the JISC’s Distributed National Electronic Resource (DNER). Work is underway to define the ways in which this already-rich resource can be extended and made more accessible, especially for those engaged in learning and teaching activities.

The recent award of funding under JISC Circular 5/99 was specifically geared to enhancing the DNER for use in learning and teaching. The lessons already learned by the DNER Programme Team, and the issues being explored through this new funding stream, are certain to be of great relevance to the e-University. Discussions on the continued development of both initiatives should be undertaken in parallel.

The commercial e-learning sector appears ready to move from its traditional IT/business/management heartlands. With some companies, at least, the strategic view appears to be that of becoming service providers and not just remaining content providers. However, their US-centric corporate-training focus shows through. Nevertheless, their IT courses in particular have something to offer computing science and IT-related courses. Those commercial suppliers who are promoting the concept of learning objects which have life only in their managed learning environments, which they host, may find it difficult to make headway with clients who would only wish to invest in creating learning objects which could be used across many platforms and many learning environments. 

We identified a tension between the need for quality metadata (for processing by either machine or human being) and the time and skills required to create it. The HE projects we have talked to have either not considered metadata issues, have considered them but are unwilling to attempt implementation until standards have matured, or have attempted implementation but have been very concerned about the overheads involved. If there is to be efficiency in the production, utilisation and sharing of learning resources for an e-university, there needs to be a wider understanding of the importance of – and interrelationships between – metadata standards, the production of highly usable tools, and further consideration of the role that ICT can play in reducing the human and financial costs of preparing and entering metadata. If a learning-object model is to be effective then the metadata overhead must not be allowed to become a disincentive to production or exchange.

9.17
General Comment

It was our opinion that this survey needed to be more than just a catalogue of learning resources since that would not, in the end, have been helpful to the establishment of the UK e-University. Instead our approach has identified a number of issues and examples related to the use and re-use of learning resources but also some potential approaches which could be of benefit, and could involve, the whole HE community. 

At least some of our respondents were obviously very worried about a centralised model for the e-University, which they view as in competition with their own enterprises. Also, some believed that even the existence of a survey of learning resources for the e-University was a bad thing, since this suggests, to them, that, “this is looking down the wrong end of a telescope” and that “technology and existing resources is [sic] driving the initiative … again”. There was also a view that the business study should have been completed before commissioning further work. However, there was almost unanimous support for developing small-grained learning components/objects as proposed here, since these were perceived as a powerful antidote to the “not invented here” reaction which is so wasteful of time, finances and effort. 

Our respondents’ concerns, although only vocalised by a minority, raise a major issue. What is the incentive for the HE community to get involved with the e-University if it will be in competition with them? From a learning-resources development and sharing perspective, what is the incentive to develop and share learning components/objects without a robust business model, or a series of small-scale development projects, to drive this? Also, if the e-University is seen as resource/technology driven instead of pedagogically driven, will it gain any support, other than that of technology companies? 

The value of this report will be determined by the e-University’s answers to these questions. Responses to our survey would suggest that they should be addressed urgently within the wider e-University effort. 

Appendix A: eLib Projects

Further information on all of these Projects is available from the eLib Web site http://www.ukoln.ac.uk/services/elib/.

Electronic Document and Article Delivery

EDDIS: Electronic Document Delivery

SEREN: Sharing of Educational Resources in an Electronic Network in Wales 

JEDDS: Joint Electronic Document Delivery Software Project 

LAMDA: Electronic Document Delivery in London and Manchester 

Infobike 

Electronic Journals

CLIC: A parallel electronic version of an established journal, Chemical Communications 

Internet Archaeology: an international electronic journal for archaeology 

PPT: Parallel Publishing for Transactions 

The SuperJournal project 

The Electronic Stacks Project 

Electronic Seminars in History 

Electronic Reviews in History 

EPRESS: Electronic Publishing Resource Service 

DeLiberations on Teaching and Learning in Higher Education 

NewsAgent for libraries: a personalised current-awareness service for library and information staff 

JILT: The Journal of Information, Law and Technology 

Open Journal: The integration of electronic journals with networked information resources 

Sociological Research Online 

Learned Societies Support Service 

Digitisation

Internet Library of Early Journals 

DIAD: Digitisation in Art and Design 

On-demand Publishing

eOn: Electronic On Demand 

Project Phoenix 

Edbank 

HERON

On-Demand Publishing in the Humanities (was Only Connect) 

SCOPE: Scottish On Demand Publishing Enterprise 

ERIMS: Electronic Readings in Management Studies 

Eurotext: A Collaborative Resource Bank of Learning Materials on Europe 

Training and Awareness

Ariadne: A parallel Web and print newsletter for librarians and information scientists 

CINE: Cartoon Images for Network Education 

EduLib: Educational Development for Higher Education Library Staff 

Netlinks: Networked Learner Support 

Netskills: Network Skills Training for Users of the Electronic Library 

SKIP: SKills for new Information Professionals 

TAPin: Training and Awareness Programme in networks

Access to Network Resources

ADAM: Art, Design, Architecture & Media Information Gateway 

Biz/ed: Business Education on the Internet 

CAIN: Conflict Archive on the INternet 

CATRIONA II 

EEVL: Edinburgh Engineering Virtual Library 

IHR-Info (now History)

OMNI: Organising Medical Networked Information 

ROADS: Resource Organisation and Discovery in Subject-based Services 

RUDI: Resources for Urban Design Information 

SOSIG: Social Science Information Gateway 

Pre-prints

CogPrints: The Cognitive Sciences Eprint Archive 

Education-line: Electronic Texts in Education and Training 

Formations 

WoPEc: Working Papers in Economics 

Quality Assurance

ESPERE: Electronic Submission and Peer Quality Review Project 


Electronic Short Loans

ACORN: Access to COurse Readings via Networks 

ERCOMS: Electronic Reserve Copyright Management System 

Patron: Performing Arts Teaching Resources ONline 

ResIDe: Electronic reserve for UK Universities

Images

DIGIMAP: National Online Access to Ordnance Survey Digital Map Data 


HELIX: Higher Education Library for Image eXchange 

MIDRIB: Medical Images: Digitised Reference Information Bank 

Hybrid Libraries

AGORA 

BUILDER: Birmingham University Integrated Library Development and Electronic Resource 

HEADLINE: Hybrid Electronic Access and Delivery in the Library Networked Environment 

HYLIFE: Hybrid Libraries of the Future 

MALIBU: Managing the Hybrid Library for the Benefit of Users 

Large Scale Resource Discovery (Clumps) Projects

CAIRNS: Co-operative Academic Information Retrieval Network for Scotland 

M25 Link 

Music Libraries Online 

RIDING: Z39.50 Gateway to Yorkshire Libraries 

Digital Preservation

Cedars: CURL Exemplars in Digital ARchiveS 

Supporting Studies

MODELS: MOving to Distributed Environments for Library Services 

IMPEL2: Impact on People of Electronic Libraries


FIDDO: Focussed Investigation of Document Delivery Options

Appendix B: TLTP Projects

Background information on TLTP can be found on the National Co-ordination Team’s Web site (http://www.ncteam.ac.uk/).

 

TILT: Teaching with Independent Learning Technologies (TLTP Project 1)

IMPACT: Across the Campus (TLTP Project 2)

The HyperText Campus Project (TLTP Project 3)

Teaching and Learning Through Technology (TLTP Project 4)

Cross-Discipline Implementation of CAL into Mainstream Teaching (TLTP Project 5)

The Scholar Project: a Campus-Wide Structure for Multimedia Learning (TLTP Project 6)

IT in Teaching and Learning: a Staff Development Pack (TLTP Project 7)

PASS: Personalised Advice on Study Skills (TLTP Project 8)

STILE: Students’ and Teachers’ Integrated Learning Environment (TLTP Project 9)

CLASS: Courseware for Learning and Study Skills (TLTP Project 10)

Project ALTER: Assessment and Learning through Technology for Efficiency and Rigour (TLTP Project 11)

Mathwise: UK Mathematics Courseware Consortium (TLTP Project 12)

STEPS: Statistics Consortium (TLTP Project 13)

Ceilidh: Courseware to Support the Teaching of Programming (TLTP Project 14)

CBL Modules for the Remedial Teaching of Mathematics to Scientists and Engineers: The Transitional Mathematics Project (TLTP Project 15)

QUERCUS: Statistics for Bioscientists (TLTP Project 16)

Diagnosys: Basic Mathematical Skills (TLTP Project 17)

EDEC: A Computer-Based Teaching System for Electronic Design Education (TLTP Project 18)

CALGroup Engineering Consortium (TLTP Project 19)

INTERACT: Interactive Engineering Teaching and Learning Project (TLTP Project 20)

FLAP: Flexible Approach to Physics (TLTP Project 21)

SToMP: Software Teaching of Modular Physics (TLTP Project 22)

Biodiversity Consortium (TLTP Project 23)

BioNet: Changing the Patterns of Teaching in Biology and Preclinical Medicine (TLTP Project 24)

UK Earth Sciences Courseware Consortium (TLTP Project 25)

Chemistry Consortium: New Material for Teaching Chemistry: Applications of Video Disk Technology for Laboratories and Self-paced Learning Centres (TLTP Project 26)

Chemistry Courseware Consortium (TLTP Project 27)

PCCAL: Pharmacy Consortium for Computer-Aided Learning (TLTP Project 28)

CLUES: Consortium for Courseware in Land Use and Environmental Sciences (TLTP Project 29)

PsyCLE: Computer-based resources for introductory Psychology (TLTP Project 30)

Technology Based Learning in Medicine: Beyond Courseware (TLTP Project 31)

Life Sciences Courseware Consortium (TLTP Project 32)

CKS Consortium: Multimedia Materials in French and German for Scientists and Engineers (TLTP Project 33)

Archaeology Consortium (TLTP Project 34)

CAL in the Humanities: a pilot project (TLTP Project 35)

The TELL Consortium (TLTP Project 36)

WinEcon: Economics Consortium (TLTP Project 37)

Music Consortium (TLTP Project 38)

Approaches to Quantitative and Basic Skills Teaching in Geography (TLTP Project 39)

BITE: Business Information with Information Technology (TLTP Project 40)

MENTOR: Multimedia Educational Technology for Operational Research (TLTP Project 41)

Law Courseware Consortium (TLTP Project 42)

QUTAL: Queen’s University Teaching and Learning Project (TLTP Project 43)

WISDEN: Wide-ranging Integrated Software Design Education Network (TLTP Project 44)

Core IT Skills for Teaching and Learning: Tools for the Development of a National Framework (TLTP Project 45)

The Virtual Teaching Collection (TLTP Project 46)

The LoCAL Project (TLTP Project 47)

BYZANTIUM: Human Tutor Emulation Software for Introductory Financial and Management Accounting (TLTP Project 48)

Technology-based Case Studies for Politics (TLTP Project 49)

History Courseware Consortium: Core Resources for Historians (TLTP Project 50)

GeographyCal: UK Computer-assisted Learning Consortium in Geography (TLTP Project 51)

Images for Teaching Education (TLTP Project 52)

VARSETILE: Value Added Re-use at Stirling of Existing Technology in the Learning Experience (TLTP Project 53)

CATS: Computer-aided Assessment of Transferable Skills (TLTP Project 54)

QUEST: Quality in Engineering through Simulation Technology (TLTP Project 55)

COMPACT: Computer-aided Concrete Teaching (TLTP Project 56)

CATEEC: Computer-aided Textiles & Engineering Education Consortium (TLTP Project 57)

GeotechniCAL: Geotechnical Computer-aided Learning (TLTP Project 58)

iDER: Intelligent Design Engineering Research (TLTP Project 59)

INSURRECT: Interactive Surgical Teaching between Remote Centres (TLTP Project 60)

Applying Behavioural Sciences to the Teaching and Training of Health Professionals (TLTP Project 61)

Courseware for High Performance Computing (TLTP Project 62)

CALRAD: TLTP Medical Physics Consortium (TLTP Project 63)

Multimedia Marketing Learning Programme (TLTP Project 64)

Computer-assisted FL Grammar Learning (CAL at Astcovea) (TLTP Project 65)

Implementation of Computer-aided Learning Campus-Wide (TLTP Project 66)

VIRGIL: Visual Information Resources for Generic Independent Learning (TLTP Project 67)

VESOL/TOTAL: Video auto-production and Editing System for Open Learning with Tutor-Only Transfer of Authored Learning (TLTP Project 68)

MATTER: Materials Engineering Educational Resources (TLTP Project 69)

CALTIE: Computer-aided Laboratory Teaching in Engineering (TLTP Project 70)

ECORR: The Development of CAL Course Material for the Teaching of Corrosion in Engineering (TLTP Project 71)

Pro-Care: Shared Curriculum Material for the Caring Professions (TLTP Project 72)

eLABorate: Computer Simulations for Teaching Practical Design and Data Handling (TLTP Project 73)

Computer-based Courseware for Public Health Medicine (TLTP Project 74)

CLIVE: Computer-based Learning in Veterinary Education (TLTP Project 75)

Pharma-CAL-ogy (TLTP Project 76)

DIVERSE (TLTP Project 77)

CAL-Visual: Implementation of Computer Imagery and Visualisation in Teaching, Learning and Assessment (TLTP Project 78)

SoURCE: Software Use, Re-use and Customisation in Education (TLTP Project 79)

Asian and African Implementation of TLTP Archaeology Consortium Teaching Modules (TLTP Project 80)

WinEcon II (TLTP Project 81)

TALENT: Teaching and LEarning with Network Technologies (TLTP Project 82)

Implementing Technology Based Teaching and Learning in Pharmacology (TLTP Project 83)

ELEN: Extended Learning Environment Network (TLTP Project 84)

Computer Assisted Assessment Centre (TLTP Project 85)

Facilitated Network Learning in Medicine and Health Sciences (TLTP Project 86)

KAL-CAL (TLTP Project 87)

COMPACT (TLTP Project 88)

EFFECTS: Effective Framework For Embedding C&IT using Targeted Support (TLTP Project 89)

CBCW (TLTP Project 90)

In-TENT: Infusing Teacher Education with New Technologies (TLTP Project 91)

TELRI: Technology Enhanced Learning in Research-led Institutions (TLTP Project 92)

BEATL: Built Environment Technology for Teaching and Learning Projects (TLTP Project 93)

ASTER: Assisting Small-group Teaching through Electronic Resources (TLTP Project 94)

DEMI: Design for the Environment Multimedia Implementation (TLTP Project 95)

GOLD: Guidance Online for those Learning at a Distance (TLTP Project 96)

ALLADIN: Autonomous Language Learning in Art and Design using Interactive Networks (TLTP Project 97)

EDEC: Electronic Design Education Consortium (TLTP Project 98)

CHIC: Courseware for History Implementation Consortium (TLTP Project 99)

Mechanics for Engineers and Scientists (TLTP Project 100)

Evaluation of Ultrasound Simulation Equipment (TLTP Project 101)

Drawing and Learning (TLTP Project 102)

CONCEPT: Consortium of Nursing, Clinical, Educational and Professional Teams (TLTP Project 103)

EASIT-Eng: Evaluative and Advisory Support to Encourage Innovative Teaching – Engineering (TLTP Project 104)

FOCUS: Framework for Optimising C&IT Uptake and Support (TLTP Project 105)

Capabili-IT-y (TLTP Project 106)

The Key to Key Skills (TLTP Project 107)

MUSIC (TLTP Project 108)

Appendix C: JISC’s Current Content Collection

This list of resources and the organisations from which they are available was derived from the JISC Current Content Collection Web pages on the 6 July 2000 (http://www.jisc.ac.uk/index.cfm?name=coll). Brief descriptions of all of these resources and some indication of their availability can be found on the Web site.

Most of these resources are made available through the JISC-funded data centres (BIDS, MIMAS and EDINA) or through other JISC services like the AHDS, BUBL and NISS. Access to others can be obtained directly from publishers (e.g., Oxford University Press) or HE institutions (e.g., HELIX, The British Library of Political and Economic Science). The availability of resources varies widely; some are freely available, others are free but require some form of registration, and a large number are only available by institutional subscription.

1970 British Cohort Study (The Data Archive, MIMAS)

1981 Census Digitised Boundary Data (MIMAS)

1981 UK Census of Population Statistics (The Data Archive, MIMAS)

1991 Census Digitised Boundary Data (MIMAS)

1991 UK Census of Population Statistics (MIMAS)

Archaeology Data Service (ADS)

Art Abstracts (EDINA)

Arts and Humanities Data Service (AHDS)

AVANCE (BUFVC)

AXIS (AXIS)

Bartholomew Digital Map Data (MIMAS)

Beilstein CrossFireplus Reactions database (MIMAS)

BIOSIS Previews (EDINA)

British Crime Survey (The Data Archive)

British Education Index (BIDS)

British Film and Television Collections (BUFVC)

British General Election Study (BGES) series (The Data Archive)

British Household Panel Study (The Data Archive, MIMAS)

British Social Attitudes Survey (BSA) and Northern Ireland Social Attitudes Survey (The Data Archive)

British Universities Newsreel Project (BUFVC)

BUBL Information Service (BUBL)

BUBL Journals (BUBL)

BUFVC Television Index (BUFVC)

Business & Industry (NISS)

Cambridge Structural Database – including Brookhaven Protein Database (MIMAS)

Cancerlit (NISS)

Central Postcode Directory (POSTZON) File (The Data Archive, MIMAS)

CHEST Directory (CHEST)

CINAHL (NISS)

Computergram (NISS)

COPAC (MIMAS)

CrossFire Abstracts (MIMAS)

Ei Compendex (EDINA)

Ei Page One (EDINA)

electronic Law Reports (CHEST)

EMBASE (BIDS)

ERIC (BIDS)

Eurotext (The University of Hull and the University of Ulster)

Family Expenditure Survey (The Data Archive, MIMAS)

Family Resources Survey (The Data Archive, MIMAS)

Farm Business Survey (The Data Archive, MIMAS)

Film and Television Collections in Europe (BUFVC)

General Household Survey (The Data Archive, MIMAS)

GENUKI Genealogy Information Server (MIMAS)

Gmelin database (MIMAS)

Health Survey for England (The Data Archive, MIMAS)

HELIX (HELIX Image Service)

History Data Service (HDS)

IMF Balance of Payment Statistics – BOPS (MIMAS)

IMF Direction of Trade Statistics – DOTS (MIMAS)

IMF Government Financial Statistics Yearbook – GFS (MIMAS)

IMF International Financial Statistics – IFS (MIMAS)

INSPEC (BIDS, EDINA, DTV, FIZ Karlsruhe, OCLC, Bell & Howell, Institute of Physics)

Intentional Passenger Survey (The Data Archive)

International Bibliography of the Social Sciences – IBSS (BIDS)

ISI Web of Science (MIMAS)

Joint Unemployment and Vacancies Operating System Unemployment Statistics (The Data Archive)

JSTOR (MIMAS)

Know UK (Chadwyck-Healey)

Labour Force Survey & Quarterly Labour Force Survey (The Data Archive, MIMAS)

Landsat Satellite Data (MIMAS)

Literature Online (Chadwyck-Healey)

MasterFile (NISS)

MEDLINE (NISS)

Mossbauer Effect Reference Database (MIMAS)

National Child Development Study (The Data Archive, MIMAS)

National Diet and Nutrition Surveys (The Data Archive)

National Food Survey (The Data Archive)

NESLI (NESLI)

NetEc (MIMAS)

NetFirst (NISS)

NISS Biomedical Service (NISS)

NISS Directory of Network Resources (NISS)

OECD Main economic indicators databank (MIMAS)

Office of National Statistics (ONS) Macro-Economic Data Bank (The Data Archive, MIMAS)

Ordnance Survey Mapping Data – Digimap (EDINA)

Ovid Biomedical Full-text Journal Collections (NISS)

Oxford English Dictionary Online (Oxford University Press)

Oxford Text Archive (OTA)

Performing Arts Data Service (PADS)

Periodicals Content Index – Full Text (Chadwyck-Healey)

Periodicals Contents Index – PCI (EDINA)

Royal Society of Chemistry (RSC) Databases (BIDS)

Scottish Academic Libraries SERials – SALSER (EDINA)

Scottish Health Survey, 1995 (The Data Archive)

Scottish House Condition Survey (The Data Archive)

Social Policy Pamphlets from the 19th and early 20th Century (BLPES)

SPOT Satellite Data (MIMAS)

Survey of English Housing (The Data Archive)

Taxatio (MIMAS)

The Data Archive – BIRON (The Data Archive)

Transport History Pamphlets from the 19th and early 20th Century (BLPES)

UKBORDERS (EDINA)

UNIDO Commodity Balance Statistics Databank (MIMAS)

UNIDO Industrial Statistics Databank (MIMAS)

Visual Arts Data Service (VADS)

Vital Statistics For Wards (1981–1991) England and Wales (The Data Archive, MIMAS)

Youth Cohort Study of England and Wales (The Data Archive)

Appendix D: Projects Funded Under JISC Call 5/99 to Enhance the DNER for Learning and Teaching

This appendix, based closely upon http://www.jisc.ac.uk/index.cfm?
name=programme_learning_teaching, lists projects funded in response to JISC Circular 5/99. This circular sought projects to enhance the DNER specifically for learning and teaching. The majority of these projects will commence during 2000, and most are funded for a period of three years.

Programme Area A: Implementation and Development of the DNER

Authenticated Networked Guided Environment for Learning (ANGEL)

(Led by London School of Economics) 

This project will research and design, produce software, implement, test and study in use a Web-based authenticated networked guided environment for learning with interfaces for all users (learners, teachers and administrators), integrating user access across hybrid-library and directed-learning information resources.

Electronic Books On-screeN Interface (EBONI)

(Led by the Centre for Digital Library Research at the University of Strathclyde)

EBONI will identify and compare the variety of methods which have emerged in the publication of learning and teaching materials on the Web, in order to determine the most effective way of representing information in electronic books, aiming to maximise usability and the intake of information by users. Texts will be evaluated by key stakeholders (both from HE and the National Grid for Learning) to develop guidelines for best practice in the publication of (non-journal) educational material on the Internet, as well as their applicability to other media (such as stand-alone e-books).

Gate-Z: a Protocol Gateway to Support Use of the Bath Profile

(Led by the RDN)

The Gate-Z project will develop a Z39.50-to-Z39.50 gateway that can be used to interface Bath Profile clients to non-Bath Profile targets. By placing Gate-ZX in front of their servers, Z39.50 service providers will be able to offer Bath Profile-compliant targets without having to modify their existing server configuration or software.

History On-Line for Learning and Teaching

(Led by the Institute of Historical Research)

This proposal will provide evaluated online resources for the learning and teaching of history within the DNER, and enhance the History On-Line resource for learning and teaching which will contribute to HUMBUL within the overall framework of the RDN.

Java Access for Electronic Resources (JAFER): A Z39.50 Toolkit for the Masses

(Led by the Libraries Automation Service at Oxford University) 

This project will develop an easy to use “open-source” Java toolkit to allow existing data sources to be published via Z39.50; to allow the creation of dynamic Internet-based learning aids and portals which utilise information from Z39.50 sources; and to enable documents to be ordered and requested via protocols such as ISO ILL and EDI. Visual tools will be developed to hide the technical details so that staff can concentrate on content and pedagogical issues.

Maths Portal: the Subject Portal for Mathematics

(Led by the University of Birmingham)

This proposal will develop a mathematics portal, to be aligned with the existing activity within the Engineering, Mathematics and Computing (EMC) hub and the overall framework of the RDN.

Nursing, Midwifery and Health Professions Gateway (NMAHP)

(Led by the University of Nottingham)

This proposal will extend the existing OMNI service to include nursing, midwifery and other professions related to medicine. An easily searchable catalogue of quality-assured and evaluated Internet resources, OMNI will incorporate a newly created, dedicated section for these professions.

Pricing Experiment Library Information Co-operative Network (PELICAN)

(Led by Loughborough University)

PELICAN will conduct desk research on the impact of JISC/Publishers’ Association (PA) Pricing Reports, in order to discover the present level of activity in delivery of texts to students and to explore publisher, author and librarian attitudes to the issues raised by these developments and the eCLA Licence. The project will include a conference and reports, with recommendations for further research where required. 

A Subject-based Approach to the DNER (SAD II): Developing and Managing RDN Subject Portals

This proposal takes forward a work programme to set up several Z39.50 subject-based portals. These will fuse content from distributed network services, weaving them into a customisable user experience. This activity will follow the experiences gained in the SAD I proposal which will develop prototype portals around existing RDN services: SOSIG (social sciences), EEVL (engineering) and OMNI (medicine). SAD II will be taken forward by the Resource Discovery Network and will provide a framework within which other RDN portals or “fusion services” will be managed.

The Development of a Physical Sciences Subject Portal Within the RDN

(Led by the University of Manchester on behalf of the Consortium of Academic Libraries in Manchester)

This proposal will develop a subject portal for the physical sciences within the framework of the RDN. It will cater for chemistry, physics, astronomy, earth sciences, environmental science and materials science, as well as the history of science and science policy.

Z39.50: Development Proposal

(Led by the University of Manchester)

This proposal will accelerate and expand work-in-progress at MIMAS on Z39.50 authentication/development, funded following a proposal submitted to JISC in October 1999. Work carried out under the original proposal involves (a) the creation of a database of metadata information about MIMAS data and information services; and (b) development of a Z39.50 infrastructure using the Cheshire online information retrieval system, which will provide access to primary metadata associated with datasets hosted by MIMAS. The additional effort will focus on metadata creation, quality assurance and error-correction activities. 

Programme Area B: Enhancing JISC Services for Learning and Teaching

ARTWORLD: Resources for Learning and Teaching in World Art

(Led by the Sainsbury Centre for Visual Arts at the University of East Anglia)

This is a three-year project relating to the provision of digital images and associated resources for the enhancement of learning and teaching in world-art studies across a partnership group of museums, art galleries and academic departments.

Biota of Early Terrestrial Ecosystems: the Rhynie Chert

(Led by the Department of Geology and Petroleum Geology at the University of Aberdeen)

This project will develop a Web-based learning and teaching resource for undergraduates based on fossil plants and animals from the world’s earliest known terrestrial ecosystem, the Rhynie Chert hot spring deposit.

Biz/ed Virtual Learning Arcade

(Led by the Institute for Learning and Research Technology at the University of Bristol)

This project will develop a Virtual Learning Arcade containing a series of online business and economic models and simulations to support learning and teaching. The Arcade will run these models and simulations live online, developing interactive materials to support business and economics curricula. The learning and teaching materials will include worksheets and glossaries to facilitate understanding, and guidelines on how they can be used and how lecturers can integrate them into their teaching.

Buildings Image Database

(Led by South Bank University) 

This project will digitise approximately 20,000 pre-indexed 35 mm slides of buildings and architectural features. 

Click and Go Video

(Led by the University of Manchester’s Institute of Science and Technology, or UMIST) 

This project aims to provide a user-oriented resource for the academic community, which will stimulate and enhance the use of moving-image archives for mainstream learning and teaching. It will investigate and report on best practice in developing a video-enriched learning environment through the integration of archived moving images, locally produced video, Web resources and asynchronous and synchronous communications tools. This will be achieved through a series of linked case studies which will enable a greater understanding of the technical, infrastructural and pedagogical barriers to using archived material from the DNER and other sources.

Crafts Study Centre

(Led by the Surrey Institute of Art and Design, University College)

This project will develop a digital resource of images of twentieth-century crafts with associated teaching and learning materials. It is a collaborative project to digitise images of all artefacts in the Crafts Study Centre’s collections of twentieth-century crafts, together with textual items from part of the archive, producing a total resource of 4,000 items. Staff from the Surrey Institute will develop a set of learning and teaching materials to exploit the resource, which will be providing content in the area of modern craft, an area which has little material to support it at present.

Digital Egypt for Universities

(Led by the Petrie Museum of Egyptian Archaeology at University College London)

This is a three-year project to deliver image-led online learning and teaching resources on Egyptian archaeology and history, with the emphasis on 3D and 2D computer graphics, combining the full educational potential of ICT, the Web, university museums, and the use of copyright-cleared images and text from the Petrie Museum of Egyptian Archaeology.

Facilitating Access and Information to Learning and Teaching Resources in Engineering (FAILTE)

(Led by the Institute for Computer-based Learning at Heriot-Watt University)

FAILTE will create and implement a unified approach to the assessment, description, cataloguing and accessing of electronic learning and teaching resources for engineering. Building on enhanced collaboration between three existing projects, it will implement an online database and e-mail-based current awareness service as an extension of the Engineering, Mathematics and Computing (EMC) hub of the RDN. It will provide a unified service for the efficient discovery and assessment of the suitability of resources that can be used to enhance students’ learning. A technical toolkit and reports will ensure that the project will become a transferable exemplar for the development of similar services in other portals.

Handing on the Tradition in an Electronic Age

(Led by the Royal Scottish Academy of Music and Drama, or RSAMD)

This project will centre on the evaluation of the use of networked sound material for learning and teaching in RSAMD’s BA in Scottish Music and (subject to rights clearance) other undergraduate and postgraduate settings. The BA offers unusually rich opportunities for study of the use of networked sound material in a variety of settings: students not only use sound recordings for study and performance work, they also make their own recordings in the field and archive them as part of the course. 

Historical and Contemporary Census Collection Development (CHCC) 

(Led by Manchester Computing at the University of Manchester)

Developing the collection of historical and contemporary census data and materials into a major learning and teaching resource. The central aim of this project is to develop the Collection of Historical and Contemporary Census (CHCC) data and materials into a major DNER learning and teaching resource.

Interactive Content Exchange (ICONEX)

(Led by the University of Hull)

This project will address the problems associated with the use of interactive content. It will undertake investigation into the key issues surrounding the identification, description, location, use and integration of interactive content. It will establish a repository of interactive learning content, accompanied by metadata to enable retrieval and API documentation to facilitate incorporation into learning systems. 

Information for Nursing and Health in A Learning Environment (INHALE)

(Led by the University of Huddersfield)

This project will develop portable interactive learning materials in nursing and health, which exploit the DNER and can be used within virtual learning environments. The key outcomes will be the creation of a transferable model which is replicable across other subject areas and learning environments. The project will consider accessibility issues and the skills levels of academic staff and students.

Learning Technology Gateway

(Led by the University of Warwick)

This project will develop a resource for learning technology and the integration of ICT in learning and teaching. The resource will serve the needs of academic staff using ICT; support staff promoting, supporting and developing good practice and materials; and support students undertaking courses and research in the area of learning technologies. It will include user-contributed materials and user-specific guides and FAQs, together with sophisticated searching facilities, reviews of third-party materials, and discussion and upload areas.

Learning with Museum Resources (LEMUR)

(Led by the University of Aberdeen)

This project will bring together important museum objects from the University’s Marischal Museum and Natural Philosophy Collection, also using objects from four of the university’s other collections and its archives. It will create a database of still and moving images, and associated data and documentation, as well as targeted learning packages based on these for classroom and distance learning. 

LIFESIGN: Networked Moving Images for the Life Sciences

(Led by the University of Glamorgan)

This project aims to evaluate the use of networked moving picture and sound material for learning and teaching in the life sciences. The project will identify and develop a significant collection of video resources in the life sciences in conjunction with the CTI/LTSN centres, and work with the Managing Agent for Moving Pictures and Sound to negotiate and clear rights. As well as developing metadata and catalogue records, the project team will develop software to allow the full integration of moving images and sound material in library catalogues and hybrid library systems. 

Microfossil Image Recovery and Circulation for Learning and Education (MIRACLE)

(Led by University College London, or UCL)

This project will create a Web-based teaching module in micropalaeontology which will ultimately be universally available for learning and education, with links into the UCL microfossil image archive and into catalogues of other international institutions.

New Tools for Learning and Teaching Using Digimap

(Led by the University of Edinburgh)

This project will enhance the use of spatial data through the EDINA Digimap service, by providing support for learning and teaching with (and about) Digimap’s digital map data. There will be three online learning and teaching resources: (a) teaching case studies; (b) customisable learning tools to provide map manipulation functions to promote awareness of digital map data, data integration and visualisation; and (c) virtual placements to provide students with experience of the application of OS data in the workplace.

Publications and Archives in Teaching: Online Information Sources (PATOIS)

(Led by the Archaeology Data Service, or ADS, at the University of York)

This project will develop four tutorial packs to introduce students to the electronic analysis and use of primary archaeological data resources: monument inventories, excavation archives, research reports and multi-disciplinary datasets. The tutorials will be based on multimedia datasets deposited with the ADS and available through the DNER. The project will extend the use of an existing JISC service and further develop DNER linkages beyond the HE and FE sectors.

RDN Virtual Training Suite (extension)

(Led by the Institute for Learning and Research Technology at the University of Bristol)

The project will extend the existing suite, consisting of 11 Web-based tutorials within the RDN Virtual Training Suite, by developing a further 27. The project aims to offer a series of subject-oriented tutorials designed to help students and lecturers develop their Internet information skills and to enhance the value of the RDN for those users. The proposal is based on a tried-and-tested tutorial model, which was piloted by the Internet Detective and developed in the first 11 tutorials. The vision is to extend the suite to offer a critical mass of support materials across many more subjects, offering a self-taught, anytime, anyplace learning environment in which to enhance the value of both the Internet and the RDN for users.

Textile Images

(Led by the Surrey Institute of Art and Design, University College)

This project will create a high-quality digital-image resource of appropriately selected textiles for teaching and learning purposes, particular to the study of printed and woven textiles. Images of artefacts will be digitised in the Textile Collection of the Surrey Institute of Art and Design in support of educational practice. The project will develop learning and teaching packages and provide content in the area of printed and woven textiles. This will seek to complement the proposed digitisation of the Crafts Study Centre collection, the subject of a separate application.

Television and Radio Index for Learning and Teaching (TRILT)

(Led by the Open University for the British Universities Film and Video Council, or BUFVC)

This project will extend and improve content delivery from an existing JISC-funded service. It will broker access to a comprehensive broadcast programme database under licence, add relevant content to the data from a further and higher education learning and teaching perspective, and deliver it online in a format which will integrate with the developing DNER. The data will be delivered in advance of programme transmission and will encourage greater integration of moving images with other resources in learning and teaching. 

Virtual Departments for Minority Languages (VDML)

(Led by University College London)

This project will develop a framework to support students and teachers of minority languages. It will add value to existing resources, develop new resources and use networked communication tools to provide students and teachers with a new virtual department in which to interact. It will be piloted in the Scandinavian language departments of three UK universities (in particular by learners and teachers of Danish) and other minority languages will be involved throughout.

Virtual Norfolk Project

(Led by the University of East Anglia)

This project will build a unique partnership with the Norfolk Record Office to create a resource providing full-text access to historical documents from the period 1200–1850, with accompanying pedagogic text and pathways directed towards the development of ICT in learning and teaching.

Programme Area C: Evaluation 

E-DNER

(Led by the Centre for Research in Library and Information Management, or CERLIM, at the Manchester Metropolitan University; in partnership with the Centre for Research in the Application of Information Technology in Higher Education, or CRAITHE, King’s College London)

The project will examine the impact of the DNER on learning and teaching, the development of the DNER services and, in an in-depth focussed strand, the fusion services themselves. As a formative evaluation, the project will work iteratively, examining processes, progress and impacts and helping other projects to focus their work within the development of the DNER as a whole. It will explore how learning and teaching are affected by existing and emerging DNER services and will evaluate the value of the DNER enhancement projects, processes and outcomes. Working closely with the DNER Programme Team, the project will also help to clarify the nature, scope and development path of the DNER, ensuring that the community is able to extract the maximum value from its investment.
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� By Paul Bacsich, July 2004. Critical reading and additional research provided by Elizabeth Heaps.


� This study was never commissioned.


� From January 2002 the work of JCAS has been taken forward by the JISC Committee for Networking and the JISC Committee for the Information Environment.


� The Business Model for the e-University report (report plus four annexes) was published on 10 October 2000, two months after this chapter was written. It is at � HYPERLINK http://www.hefce.ac.uk/Pubs/HEFCE/2000/00_44.htm ��http://www.hefce.ac.uk/Pubs/HEFCE/2000/00_44.htm�. There is a good list of “further information” from this era, in 2000–01, prior to UKeU’s being set up, at � HYPERLINK http://www.hefce.ac.uk/partners/euniv/further.htm ��http://www.hefce.ac.uk/partners/euniv/further.htm�.


� See annex 3 of the business model report (“Learning Products and Services for the e-U”, �HYPERLINK "http://www.hefce.ac.uk/Pubs/HEFCE/2000/0044/00_44a3.doc"��http://www.hefce.ac.uk/Pubs/HEFCE/2000/0044/00_44a3.doc�) and also annex 4 (“Technology Aspects of the e-U”, � HYPERLINK http://www.hefce.ac.uk/Pubs/HEFCE/2000/0044/00_44a4.doc ��http://www.hefce.ac.uk/Pubs/HEFCE/2000/0044/00_44a4.doc�).


� This was the e-tools (1) study that became chapter 16, “The e-Tools (1) Report: Pedagogic Assessment and Tutoring Tools (Learning Platforms)”.


� See � HYPERLINK "http://bookshop.universitiesuk.ac.uk/" ��http://bookshop.universitiesuk.ac.uk/� for ordering information. The summary is available online at � HYPERLINK "http://bookshop.universitiesuk.ac.uk/downloads/BorderlessSummary.pdf" ��http://bookshop.universitiesuk.ac.uk/downloads/BorderlessSummary.pdf�. 


� Many virtual universities operate in “clearing-house” mode.


� Chapter 23, “Disability and Social Inclusion for the e-University”, covers this topic. Current information and guidance on accessibility is found at the JISC TechDIS Web site � HYPERLINK http://www.techdis.ac.uk ��http://www.techdis.ac.uk�.


� Dublin Core and LOM are discussed in detail later. Details on the <indecs> project (“interoperability of data in e-commerce systems”) can be found at � HYPERLINK http://www.indecs.org/project.htm ��http://www.indecs.org/project.htm�.


� The report was commissioned in May 2000 and delivered in August 2000.


� LTSN is now part of the Higher Education Academy – � HYPERLINK http://www.ltsn.ac.uk/ ��http://www.heacademy.ac.uk/� – since 1 May 2004. 


� This quotation originally appeared at � HYPERLINK "http://www.universitas.edu.au/" ��http://www.universitas.edu.au/�, a site that is no longer operational. See instead � HYPERLINK "http://www.universitas21.com/" ��http://www.universitas21.com/� or � HYPERLINK "http://www.universitas21.bham.ac.uk/" ��http://www.universitas21.bham.ac.uk/�. 


� The material for the rest of this subsection is now mostly of historical interest. Readers interested in the general flow of the argument can now move to subsection 4.3, “International Approaches to the Learning Object”. However, where more recent information on projects is available, we have cited it in footnotes. All URLs in this subsection have been checked; almost none have had to be changed.


� See � HYPERLINK http://www.w3.org/RDF/ ��http://www.w3.org/RDF/� for up-to-date information on RDF.


� Things move on. Surrey is now using WebCT Vista – see the WebCT press release of August 2003 at � HYPERLINK http://www.webct.com/service/ViewContent?contentID=17063498 ��http://www.webct.com/service/ViewContent?contentID=17063498�.


� This was taken up and Microcosm submitted a list of their features. The product is mentioned briefly in chapter 16, “The e-Tools (1) Report: Pedagogic, Assessment and Tutoring Tools (Learning Platforms”.


� Activity in the area of learning objects has grown vastly since this was written; so the examples that follow are purely of historical interest as “early adopters”.


� Now aliased to � HYPERLINK http://www.phy.ntnu.edu.tw/ntnujava/ ��http://www.phy.ntnu.edu.tw/ntnujava/�.


� The University of Birmingham is also a UK member. Some additional material for Universitas 21 is at � HYPERLINK http://www.universitas21.bham.ac.uk/ ��http://www.universitas21.bham.ac.uk/�.


� There are some errors on this page, suggesting that it is not being maintained.


� The material for the rest of this section is now only of historical interest. Readers interested in the general flow of the argument can now move to section 6, “The Picture Today: JISC Developments”. However, where more recent information on projects is available, we have cited it in footnotes; and all URLs have been checked for accuracy (July 2004).


� The company, an affiliate company of London Metropolitan University and Manchester Metropolitan University, is still “providing world class, integrated learning solutions which will then boost business results”. See � HYPERLINK http://www.multimediamarketing.com/aboutus/whoarewe.asp?page=history ��http://www.multimediamarketing.com/aboutus/whoarewe.asp?page=history�.


� This is often felt by commentators to be a much less convincing argument in 2004, with the spread of “always-on” broadband which does not tie up a telephone line, and high-bandwidth networks in all universities. But note that the consortium is active, with the 2003–04 CD-ROM on sale now and the 2004–05 version in preparation. See � HYPERLINK http://www.law.warwick.ac.uk/lcc/iolis/editions.htm ��http://www.law.warwick.ac.uk/lcc/iolis/editions.htm�.


� 13 of the original 40+ simulations in GeotechniCAL Tutorial package were converted to Java applets and released in August 2001. See � HYPERLINK http://fbe.uwe.ac.uk/public/geocal/simulations/index.htm ��http://fbe.uwe.ac.uk/public/geocal/simulations/index.htm�.





� Version 2 (called II+ now) has been available since at least March 2002. For more details see � HYPERLINK http://www.liv.ac.uk/ctichem/ct2/contents.htm ��http://www.liv.ac.uk/ctichem/ct2/contents.htm�.


� For more details see � HYPERLINK http://www.staff.ncl.ac.uk/john.appleby/diagpage/diagindx.htm ��http://www.staff.ncl.ac.uk/john.appleby/diagpage/diagindx.htm�. The current version is 3.57, updated in March 2003. The site notes that “DIAGNOSYS has been obtained by over 60 universities and colleges in the UK and other countries”.


� See � HYPERLINK http://www.nag.co.uk/ ��http://www.nag.co.uk/�.


� This would be an interesting comment for the NHSU to consider. See � HYPERLINK http://www.nhsu.nhs.uk/ ��http://www.nhsu.nhs.uk/� for the latest information on their progress.


� The London Institute is now part of the University of the Arts – � HYPERLINK http://www.arts.ac.uk/ ��http://www.arts.ac.uk/�.


� The London College of Music has reorganised its Web site and the nearest equivalent to the project site appears to be � HYPERLINK http://www.rcm.ac.uk/content.asp?display=Research/R_and_D_Projects/TLTP3 ��http://www.rcm.ac.uk/content.asp?display=Research/R_and_D_Projects/TLTP3�.


� From January 2002, the TELL Products are no longer distributed by Hodder & Stoughton. Most products are now being sold directly by the TELL Consortium – details are at � HYPERLINK http://www.hull.ac.uk/cti/tell/tellsale.htm ��http://www.hull.ac.uk/cti/tell/tellsale.htm�. The GramEx/GramDef applications are being sold by Camsoft – � HYPERLINK http://www.camsoftpartners.co.uk/ ��http://www.camsoftpartners.co.uk/�.


� The Leicester Warwick Medical School home page is at � HYPERLINK http://www.lwms.ac.uk/ ��http://www.lwms.ac.uk/�. There is an index to a comprehensive set of learning resources at � HYPERLINK http://www.le.ac.uk/sm/LWMS/resources/resources.htm ��http://www.le.ac.uk/sm/LWMS/resources/resources.htm�.


� OCR is responsible to the Government as one of the UK's awarding bodies, providing qualifications to students at school, college, in work or through part-time learning programmes. It was formed in 1998 from the University of Cambridge Local Examination Syndicate and RSA. Over 600 staff work for OCR. See � HYPERLINK http://www.ocr.org.uk/ ��http://www.ocr.org.uk/�.





� Corus plc have agreed to find the onward support of SteelCAL, including a conference for UK academics in December 2004. A DVD is promised for release in 2004. Imperial College and Cauntons plc have jointly agreed to run SteelCAL from 2004.


� This now includes SteelCAL – see � HYPERLINK http://www.esdep.org/site/steelcal.htm ��http://www.esdep.org/site/steelcal.htm�.


� Activity is continuing at RAPID on the Progress File and some related projects – see in particular � HYPERLINK http://rapidprojects.lboro.ac.uk/pubsacademic.html ��http://rapidprojects.lboro.ac.uk/pubsacademic.html�.


� Activity, including publications and commercial links, continues apace. See � HYPERLINK http://www.calm.hw.ac.uk/publications.html ��http://www.calm.hw.ac.uk/publications.html� and their most recent project CUE, an online assessment system, described at � HYPERLINK http://www.calm.hw.ac.uk/cue.html ��http://www.calm.hw.ac.uk/cue.html�.


� There is a topical review of the site in Language Learning and Technology, vol. 8 no. 1, January 2004, � HYPERLINK http://llt.msu.edu/vol8num1/net/default.html ��http://llt.msu.edu/vol8num1/net/default.html�. Developments still appear to be under way and the site is still active.


� With the possible exception of subsection 6.4 on the eLib programme, most of this section is still well worth reading. Since the time of writing, the mission of JISC has extended (especially into FE) and matured – and there has been a “root and branch” reorganisation of their Web site, which has caused some extra work for the editors in tracking down references – but most projects and services mentioned here are not only still in existence but offering similar (if slightly extended) services. 


� The DNER has now been subsumed into the Information Environment, with its own subcommittee JCIE. See � HYPERLINK "http://www.jisc.ac.uk/about_info_env.html" ��http://www.jisc.ac.uk/about_info_env.html� where it is noted that the Information Environment “builds on much of the work undertaken in developing the Distributed National Electronic Resource”.


� However, see appendix D (which presumably was not public at the time of writing this report). A list of funded projects is now publicly accessible from the Learning and Teaching (5/99) Programme Web page at � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=programme_learning_teaching ��http://www.jisc.ac.uk/index.cfm?name=programme_learning_teaching�.


� With the exception that the Oxford Text Archive service is now called the AHDS Literature, Languages and Linguistics Service (but still hosted at the Oxford Text Archive), nothing has changed in the top-level structure of AHDS. All five services can be accessed directly from � HYPERLINK http://ahds.ac.uk/ ��http://ahds.ac.uk/�.


� These acronyms for databases are not recorded in our Abbreviations annex.


� In April 2004, the Society of Screen-Based Learning merged with the British Universities Film and Video Council.


� Now officially called the UK Data Archive (UKDA).


� The US JSTOR service is the subject of chapter 13 of this compendium.


� COPAC now provides free access to the merged online catalogues of 24 major university research libraries in the UK and Ireland, plus the British Library and the National Library of Scotland.


� NESLI is now called NESLi2, the National e-Journals Initiative. The official description now states: “NESLi2 is the UK’s national initiative for the licensing of electronic journals on behalf of the higher and further education and research communities, 2003-2006… NESLi2 follows the three year Pilot Site Licence Initiative (1995-1997) and the original NESLI (1998-2001)… Most recently, NESLi2 takes over from the JISC Journals Activity.”


� NISS has moved to become part of HERO (Higher Education and Research Opportunities in the United Kingdom), “the official portal site of the UK Higher Education system”. See � HYPERLINK http://www.hero.ac.uk/ ��http://www.hero.ac.uk/�.


� More recent hubs include artifact (arts and creative industries), ALTIS (hospitality, leisure, sport and tourism) and GEsource (geography and environment). In addition, EMC has changed its name to EEVL.


� For historical information, HENSA was the Higher Education National Software Archive. Most HENSA services were replaced by the UK Mirror Service on 1 August 1999. The site � HYPERLINK http://www.hensa.ac.uk/ ��http://www.hensa.ac.uk/� is still formally active but suggests to users that they check the UK Mirror Service instead.


� There are some on-going changes to the Mirror Service during the time of finalisation of these reports for publication. A replacement mirror service, the JISC National Mirror Service, will be operating at � HYPERLINK http://www.mirror.ac.uk/ ��http://www.mirror.ac.uk/� from 1 August 2004. JISC has awarded Eduserv Internet, a service of Eduserv Technologies Ltd, a three-year contract to provide an Internet Resources Mirror Service for UK higher and further education institutions from 1 August 2004. More details can be found at � HYPERLINK http://www.eduserv.org.uk/internet/mirror/index.htm ��http://www.eduserv.org.uk/internet/mirror/index.htm�.


� re:source is now the Museums, Libraries and Archives Council (MLA, � HYPERLINK "http://www.mla.gov.uk" ��http://www.mla.gov.uk�). 


� For completeness, the updated URLs for these are as follows:


UKOLN – � HYPERLINK http://www.ukoln.ac.uk/ ��http://www.ukoln.ac.uk/�


UK Web Focus – � HYPERLINK http://www.ukoln.ac.uk/web-focus/ ��http://www.ukoln.ac.uk/web-focus/�


UK Interoperability Focus – � HYPERLINK http://www.ukoln.ac.uk/interop-focus/ ��http://www.ukoln.ac.uk/interop-focus/�


CETIS – � HYPERLINK http://www.cetis.ac.uk/ ��http://www.cetis.ac.uk/�


TASI – � HYPERLINK http://www.tasi.ac.uk/ ��http://www.tasi.ac.uk/�


DISinHE has been replaced by TechDIS – � HYPERLINK http://www.techdis.ac.uk/ ��http://www.techdis.ac.uk/�


JISC Assist has become JISC Communications and Marketing, part of the Outreach and Institutional Support team at JISC – � HYPERLINK http://www.jisc.ac.uk/ ��http://www.jisc.ac.uk/�.





� ESYS also carried out the evaluation of Phase 3 of eLib and produced both an overview and a final report – see � HYPERLINK http://www.ukoln.ac.uk/services/elib/papers/other/summative-phase-3/elib-eval-main.pdf ��http://www.ukoln.ac.uk/services/elib/papers/other/summative-phase-3/elib-eval-main.pdf�. There is a comprehensive collection of eLib papers at � HYPERLINK http://www.ukoln.ac.uk/services/elib/papers/ ��http://www.ukoln.ac.uk/services/elib/papers/�.


� The Open Citation Project (1999–2002), also funded by JISC, extended the work pioneered by the Open Journal Project to citation linking in large-scale eprint archives. See � HYPERLINK http://opcit.eprints.org/ ��http://opcit.eprints.org/� – note that some continuation activity is also occurring.


� However, note that all three are still in existence.


� The current URL for it is � HYPERLINK http://www.rgs.org/templ.php?page=8publetr ��http://www.rgs.org/templ.php?page=8publetr�.


� There appears to be no extant project Web site for DIAD, perhaps due to the reorganisation that created the University of the Arts. Some minimal information is at � HYPERLINK http://www.arts.ac.uk/library/151.htm ��http://www.arts.ac.uk/library/151.htm� and the eLib description is at � HYPERLINK http://www.ukoln.ac.uk/services/elib/projects/diad/ ��http://www.ukoln.ac.uk/services/elib/projects/diad/�. 


� The project phase of HERON ended on 31 July 2002. HERON continued as a service under the auspices of Ingenta, who acquired the project in March 2002.


� NetLinkS appears to have no extant project Web site; but see the eLib description at � HYPERLINK http://www.ukoln.ac.uk/services/elib/projects/netlinks/ ��http://www.ukoln.ac.uk/services/elib/projects/netlinks/�.


� Ariadne is now published quarterly. Issue 39 was published on 30 April 2004.


� EduLib appears to have no extant project Web site; but see the eLib description at � HYPERLINK http://www.ukoln.ac.uk/services/elib/projects/edulib/ ��http://www.ukoln.ac.uk/services/elib/projects/edulib/�.


� The ROADS project has now ended but there is a ROADS site hosted by SourceForge (a large Open Source software development Web site) where occasional updates to the software may be found. See � HYPERLINK http://roads.sourceforge.net/ ��http://roads.sourceforge.net/�.


� Note that ADAM was also at last in 2003 absorbed into the artifact node of RDN – see the Arlis News Sheet 166 of November/December 2003 at � HYPERLINK http://www.arlis.org.uk/news/166/resourcesonline.html ��http://www.arlis.org.uk/news/166/resourcesonline.html�. HISTORY, run by the Institute of Historical Research (part of the University of London), is now called History On-Line – � HYPERLINK http://www.history.ac.uk/search/welcome.html ��http://www.history.ac.uk/search/welcome.html�. It is separate from but linked to the HUMBUL (humanities) hub of RDN. The institute has recently received funding from JISC to develop History On-Line further. Funding also comes from 11 (mainly UK) publishers, including some university presses.


� WoPEc now contains over 100,000 journal articles and over 75,000 working papers, from nearly 4,000 registered authors. Of course, the US service arXive.org remains highly active. CogPrints also remains active but on a much smaller scale.


� However, this is changing, due to the increasing convergence between research and teaching . In particular, the JISC FAIR initiative (� HYPERLINK "http://www.jisc.ac.uk/index.cfm?name=programme_fair" ��http://www.jisc.ac.uk/index.cfm?name=programme_fair�) is encouraging institutional archive repositories to be developed, for e.g. SHERPA, as referred to in the recommendations of the recent (July 2004) Science and Technology Select Committee report “Scientific publications: free for all”, � HYPERLINK "http://www.publications.parliament.uk/pa/cm/cmsctech.htm" ��http://www.publications.parliament.uk/pa/cm/cmsctech.htm�. While it is true that there is a research focus, such repositories could be used for a variety of purposes, including learning objects.


Another example is the JISC work on “Managed Research Environments”, where it is accepted that some functions from managed learning environments will be useful in research and where some projects are already using components of MLEs for research support.– see � HYPERLINK "http://www.jisc.ac.uk/index.cfm?name=event_report_eresearch" ��http://www.jisc.ac.uk/index.cfm?name=event_report_eresearch�.


� This has since developed into a service supporting several established scholarly journals and has ambitions to become fully commercial. A valuable nine-year historical perspective on ESPERE can be found in the recent article by Dee Wood (the project manager), “Reflections on the History of the ESPERE Project and the Development of Peer Review”, SCONUL Newsletter 29, Summer/Autumn 2003, � HYPERLINK http://www.sconul.ac.uk/pubs_stats/newsletter/29/10.PDF ��http://www.sconul.ac.uk/pubs_stats/newsletter/29/10.PDF�.


� The Patron service is still available from the University of Surrey, and some developments have taken place since the eLib phase finished.


� ResIDE appears to have no extant project Web site; but see the eLib description at � HYPERLINK http://www.ukoln.ac.uk/services/elib/projects/reside/ ��http://www.ukoln.ac.uk/services/elib/projects/reside/�.


� There is a “stub” HELIX Web site at � HYPERLINK http://www.helix.dmu.ac.uk/ ��http://www.helix.dmu.ac.uk/�, but for more details see the eLib description at � HYPERLINK http://www.ukoln.ac.uk/services/elib/projects/helix/ ��http://www.ukoln.ac.uk/services/elib/projects/helix/�.


� HELIX continued as a service until January 2004. Some images from the Hulton Getty collections in HELIX will continue to be available via the new Education Image Gallery at � HYPERLINK http://edina.ac.uk/eig/ ��http://edina.ac.uk/eig/�.


� The M25 Consortium is still engaged in several development activities – see � HYPERLINK http://www.m25lib.ac.uk/M25link/activities.html ��http://www.m25lib.ac.uk/M25link/activities.html�. 


Music Libraries Online has now announced a gateway service from October 2004. The original description of the project is at � HYPERLINK http://www.ukoln.ac.uk/services/elib/projects/music/ ��http://www.ukoln.ac.uk/services/elib/projects/music/�. 


A consortium of M25, CAIRNS, RIDING and COPAC received funding from JISC for a project entitled “COPAC/Clumps Continuing Technical Cooperation” or “CC-Interop” for short. The project began in May 2002 and was completed in spring 2004. The final reports have recently been published and are at � HYPERLINK http://ccinterop.cdlr.strath.ac.uk/documents.htm ��http://ccinterop.cdlr.strath.ac.uk/documents.htm�.


� Fretwell Downing Informatics is at � HYPERLINK http://www.fdgroup.com/fdi/ ��http://www.fdgroup.com/fdi/�. They have no connection with Fretwell Downing Education, who are now called FD Learning – � HYPERLINK http://www.fdlearning.com/ ��http://www.fdlearning.com/� – and part of Tribal Group plc – � HYPERLINK http://www.tribalgroup.co.uk/ ��http://www.tribalgroup.co.uk/�.


� As footnoted earlier, in March 2002, HERON was acquired by Ingenta – � HYPERLINK http://www.ingenta.com/ ��http://www.ingenta.com/�.


� As noted above, HELIX has ceased, but some images from the Hulton Getty collections in HELIX will continue to be available via the new Education Image Gallery on EDINA� HYPERLINK http://edina.ac.uk/eig/ ���.


� In order to analyse the full impact of eLib, one would have to look in addition at the Summative Evaluation of Phase 3 of the eLib Initiative, produced by ESYS in May 2001. See � HYPERLINK http://www.ukoln.ac.uk/services/elib/papers/other/summative-phase-3/elib-eval-main.pdf ��http://www.ukoln.ac.uk/services/elib/papers/other/summative-phase-3/elib-eval-main.pdf�. However, such a task is beyond the scope of our modest contextualisation.


� At the time of writing this and similar studies, the main such players were generally agreed to be SmartForce, NETg, and Cisco. This is why these three names crop up so often in this compendium. SmartForce later became interested in becoming a joint-venture partner of the e-University, but events turned out differently.


� NETg is at � HYPERLINK http://www.netg.com/ ��http://www.netg.com/�. It is now called Thomson NETg and is part of the Thomson Corporation, � HYPERLINK http://www.thomson.com/ ��http://www.thomson.com/�. Thomson also now owns Prometric, the e-testing firm.


� SmartForce merged with SkillSoft – � HYPERLINK http://www.skillsoft.com/ ��http://www.skillsoft.com/� – in September 2002 to become one company, SkillSoft. See � HYPERLINK http://www.skillsoft.com/news/press_releases/sept_06_merger.asp ��http://www.skillsoft.com/news/press_releases/sept_06_merger.asp�. The SmartForce name survives mainly in the MySmartForce portal.


� The Press Release of March 2000 announcing the availability of LRN tools for Microsoft products is at � HYPERLINK http://www.microsoft.com/presspass/press/2000/Mar00/IMSAdd-InPR.asp ��http://www.microsoft.com/presspass/press/2000/Mar00/IMSAdd-InPR.asp�.


� Click2Learn merged in March 2004 with Docent to become SumTotal Systems – � HYPERLINK http://www.sumtotalsystems.com/ ��http://www.sumtotalsystems.com/�. The former separate URLs of � HYPERLINK http://www.click2learn.com ��http://www.click2learn.com� and � HYPERLINK http://www.docent.com ��http://www.docent.com� are now aliased to � HYPERLINK http://www.sumtotalsystems.com/home/transition.html ��http://www.sumtotalsystems.com/home/transition.html�. 


Macromedia is still at � HYPERLINK http://www.macromedia.com/ ��http://www.macromedia.com/�.


� Inprise became Borland in January 2001 (in fact, going back to the name it had had before April 1998). The convoluted story is brilliantly documented at � HYPERLINK http://www.wordiq.com/definition/Borland ��http://www.wordiq.com/definition/Borland�.


� There is a comprehensive collection of Java news and resources at � HYPERLINK http://www.java.com/ ��http://www.java.com/�.


� There is an excellent history of Pearson Education at � HYPERLINK http://www.pearsoned.com/about/history.htm ��http://www.pearsoned.com/about/history.htm�.


� Pearson has maintained a toehold in the e-university business via their partnership to deliver global master’s programmes from the UK, in conjunction with the University of Portsmouth Faculty of Technology (� HYPERLINK http://www.portsmouthonlinecourses.com/pages/introduction.html ��http://www.portsmouthonlinecourses.com/pages/aboutPearsonEducation.html�) and Edinburgh Business School at Heriot-Watt University (� HYPERLINK http://www.ebsmba.com/about_pe.asp ��http://www.ebsmba.com/about_pe.asp�).


� A vision paper for JDIS was written in January 2001 and can be found at � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=dner_distributed_image_service ��http://www.jisc.ac.uk/index.cfm?name=dner_distributed_image_service�.


� TASI is still a very active service. Most relevantly to this report, there is a set of case studies on digitisation projects, which can be accessed from � HYPERLINK http://www.tasi.ac.uk/resources/casestudies.html ��http://www.tasi.ac.uk/resources/casestudies.html�.


� HATII, the Humanities Advanced Technology and Information Institute at the University of Glasgow, carried out an evaluation of JIDI in 2000–01. Their report, “Image Digitisation Management Models”, written in October 2000 and revised in September 2001, can be found at � HYPERLINK "http://www.hatii.arts.gla.ac.uk/research/jidi_assessment/jidi_final_report.pdf" ��http://www.hatii.arts.gla.ac.uk/research/jidi_assessment/jidi_final_report.pdf�. It notes that “This distributed project managed the digital imaging of material from a range of subject domains and led to the creation of some 30,000 images. JIDI had to address issues associated with implementing and managing communication between itself and the participating sites, overseeing distributed tasks, sharing of processes across sites, selecting and implementing standards, and meeting a variety of training needs for staff and participants from a range of backgrounds.” The report concludes: “While the JIDI model is not complete, it does have many of the key elements that a digital imaging model would require and it has shown itself to be extensible”.


� Further background to this system can be found in the article “The Virtual Human Project: An Idea Whose Time Has Come?” in the Oak Ridge National Laboratory Review vol. 33 no.1, 2000, � HYPERLINK http://www.ornl.gov/info/ornlreview/v33_1_00/virtual.htm ��http://www.ornl.gov/info/ornlreview/v33_1_00/virtual.htm�. The idea of “virtual human” modelling is exciting and the phrase “has legs”; see in particular � HYPERLINK http://research.microsoft.com/graphics/ ��http://research.microsoft.com/graphics/� and � HYPERLINK http://www.dartmouth.edu/~engs13/syllabus/introduction.html ��http://www.dartmouth.edu/~engs13/syllabus/introduction.html�.


� As footnoted above, HELIX continued as a service until January 2004. Some images will still be available via � HYPERLINK http://edina.ac.uk/eig/ ��EDINA.�


� Recently, in June 2004, EDINA noted: “JISC and Ordnance Survey are pleased to announce the renewal of the agreement which provides access to a range of Ordnance Survey products. The new agreement will be for a period of five years, from 1 September 2004 until 31 July 2009. EDINA are pleased to announce that these data will continue to be supplied through the Digimap service.” See � HYPERLINK http://edina.ac.uk/cgi/news.cgi?filename=digimap5years.txt ��http://edina.ac.uk/cgi/news.cgi?filename=digimap5years.txt�.





� To get a sense of how things have developed in the academic domain, view the RELOAD project pages starting from � HYPERLINK http://www.reload.ac.uk/info.html ��http://www.reload.ac.uk/info.html�. For developments in the commercial domain, a leading player is Giunti Interactive Labs (� HYPERLINK http://www.giuntilabs.com) ��http://www.giuntilabs.com)� who have developed the Learn eXact Packager module within their overall eXact suite. They claim that: “With simple drag-and-drop operations, raw materials… can be imported to and organized in a course structure, for further publication of the final product in the desired format: SCORM 1.2, IMS Content Package 1.1.2 [etc.]”. See�� HYPERLINK "http://www.learnexact.com/l1.php?the_lang=1&click=4&currsez=9&currsubsez=14&PHPSESSID=c727c0b0fc1a70ccedde99deccb7c73b" ��http://www.learnexact.com/l1.php?the_lang=1&click=4&currsez=9&currsubsez=14&PHPSESSID=c727c0b0fc1a70ccedde99deccb7c73b�.


� For more on this issue see chapter 16 (section 4) and chapter 18 (section 12). There is also some discussion of this in appendix 4 to the PricewaterhouseCoopers business model report at � HYPERLINK http://www.hefce.ac.uk/Pubs/HEFCE/2000/0044/00_44a4.doc ��http://www.hefce.ac.uk/Pubs/HEFCE/2000/0044/00_44a4.doc�.


� BT have announced (June 2004) that they have “provided clarity for more than a thousand communities across the UK by setting dates for when they will have access to broadband. The move follows an earlier announcement that BT would be rolling out broadband so that 99.6 per cent of UK households are connected to broadband exchanges by August 2005… Today's timetable will see broadband delivered to every remaining exchange except for the very smallest…” To find out more about broadband penetration worldwide check out � HYPERLINK http://www.adslguide.com/ ��http://www.adslguide.com/�.





� NEEDS is still active.


� RDN is still at the heart of several JISC services.


� Mysteriously, the CITADEL Web site � HYPERLINK http://www.citadel.ac.uk/ ��http://www.citadel.ac.uk/� still exists, but redirects users to a site at City College Manchester (� HYPERLINK http://www.ccm.ac.uk/ltech/ ��http://www.ccm.ac.uk/ltech/�) supporting staff development for NLN.


� To the best of our knowledge, no such study was done.


� As noted earlier, from January 2002 the work of JCAS has been taken forward by the JISC Committee for Networking (JCN) and the JISC Committee for the Information Environment (JCIE).


� In August 2000, Athens was awarded the JISC contract for the Provision of Authentication Services to the UK higher and further education community. This contract has now been extended to the end of July 2006. Yet JISC has for some years been investigating how to move beyond the level of authentication service run by Athens, to a new software suite under the code name of Sparta. The realisation gradually grew that authentication developments in continental Europe and the USA were also worthy of study, and a particular US approach called Shibboleth began to find favour. Shibboleth has been developed by the US-based Internet2 consortium to provide a secure information exchange network – see � HYPERLINK http://shibboleth.internet2.edu/ ��http://shibboleth.internet2.edu/�. Finally on 9 August 2004 JISC issued a statement “The Future Position on Athens and Shibboleth”, confirming that “JISC has begun to work on a solution with the development of a next generation access management system based on Shibboleth technology” (� HYPERLINK "http://www.jisc.ac.uk/index.cfm?name=jisc_athens_shibboleth_pos_news050804" ��http://www.jisc.ac.uk/index.cfm?name=jisc_athens_shibboleth_pos_news050804�).


Note also that in January 2004 JISC issued Circular 1/04 “Call for Projects in Core Middleware”. This invited higher and further education institutions to submit funding proposals for a range of new developments in core middleware, with a specific focus on inter-institutional authorisation and related topics. The briefing paper attached to the circular pointed out the success of the Athens authentication service but also some issues that were arising. In particular, it noted that “Athens is not designed to support e-learning environments shared between multiple institutions, nor does it answer the requirements of collaborating groups of researchers distributed across different organisations (‘virtual organisations’ or VOs).” 


Seven projects were funded – see � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=programme_middleware ��http://www.jisc.ac.uk/index.cfm?name=programme_middleware�. A relevant project for future e-university developments is KC-ROLO – Kidderminster College Repository of Learning Objects – see � HYPERLINK http://www.kidderminster.ac.uk/kc-rolo ��http://www.kidderminster.ac.uk/kc-rolo�.





� Unfortunately, CIMI ceased operations in December 2003. However, XML schema work has been taken over by mda (formerly the Museum Documentation Association), who describe themselves as at the “forefront of promoting and supporting information management within the cultural sector”. See � HYPERLINK "http://www.mda.org.uk/" ��http://www.mda.org.uk/�.


� In the event, this issue of “offline reading” proved more intractable and of much less interest to vendors and standards bodies than anticipated.


� The editors have debated removing this appendix, given that it is essentially extracted from the Web (as noted in the contextualisation to this chapter); but in case there are ever changes or deletions on the external Web site, we have decided to leave it in. However, in line with our usual approach to editing appendices, we have done only a copy-editing check; we have not verified project titles or the completeness of the list.


� See footnote to appendix A.


� See footnote to appendix A.


� See footnote to appendix A.
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