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Editor’s Overview

The core of this chapter is an analysis of the features needed for the learning administration system (LAS) of an e-university, with a review of suppliers active at the time it was written. This is set, in the editors’ view correctly, in the context of learning management. To this end there is a comprehensive discussion of standards relevant to e-learning and a long description and analysis of the series of JISC projects funded under the so-called “7/99” call for projects in the area of “integrated environments for learners”. 

There are also shorter sections on e-commerce and future trends, which are best read alongside the similar material in other chapters.

Note that three of the authors were and are (via CETIS) central to JISC thinking in the area of managed learning environments.

Glossary

This report originally included a glossary of terms, to help readers make sense of the alphabet soup that bedevils this topic. Our editorial decision was to move the abbreviations in the glossary to the comprehensive Abbreviations section in the supplementary material to the compendium (which handles abbreviations for all chapters) and to refer readers who want explanations of other terms to the several glossaries referenced in the short Glossary annex of the compendium.

Appendix

The report originally also included an appendix on LMSs. This has dated considerably, and is also the central subject of two of the other reports in this compendium. Consequently we have removed it from this chapter, truncated, revised and updated it, and put it as an annex to the compendium, with due acknowledgement to all authors involved.

A Note on CETIS

CETIS, the Centre for Educational Technology Interoperability Standards, represents UK higher education and further education institutions on international learning technology standards initiatives. It has since its inception been funded by JISC but has undergone several changes of organisational base and staffing since this report was written. CETIS is now managed by Bolton Institute, in partnership with the University of Wales, Bangor. The director is Bill Olivier and the educational advisor is Professor Oleg Liber, professor of eLearning at Bolton Institute (and both are among the authors of this chapter). The Web site remains at http://www.cetis.ac.uk/.

Further Reading

The authors of this chapter had the unenviable task of trying to describe the 7/99 JCIEL projects and their implications, at the very start of their existence. From that point on, JISC has put in an immense amount of work in the area of learning management systems. In order to get an up-to-date view of JISC thinking, readers are referred to the following resources:

· The JISC infoNet infoKits at http://www.jiscinfonet.ac.uk/InfoKits – especially the one on “Creating a Managed Learning Environment”, http://www.jiscinfonet.ac.uk/InfoKits/creating-an-mle/index_html.

· The comprehensive collection of JISC briefings and reports on MLEs at http://www.jisc.ac.uk/index.cfm?name=mle_briefingsreports.

· The description of the new JISC e-Learning Programme at http://www.jisc.ac.uk/index.cfm?name=programme_elearning.

· A marvellous report, A Framework for the Pedagogical Evaluation of eLearning Environments, described as a “restructuring and update [February 2004] of an influential JISC report on pedagogic aspects of virtual learning environments. Authors Sandy Britain and Oleg Liber take both an organisational and educational theoretic approach to the subject, informed though Stafford Beer's cybernetic perspective.” (CETIS, July 2004) See http://www.jisc.ac.uk/
uploaded_documents/VLEFullReport08.doc. 

Contextualisation by the Author

Reviewing a report that was produced over 3½ years ago on a topic such as electronic administrative systems for use in higher education might be expected to be something of a shock. At the time of writing this report (summer 2000), change was all around and the whole field was very dynamic. So the shock, if there is one, is that the rate of change has not been great. Rather, there has been consolidation. All the administrative systems that were included are still available but updated with the sorts of changes and enhancements one might expect.

Two areas where there have been significant developments are learning technology standards and specifications, and support for mobile users. Regarding learning technology standards and specifications, most e-learning authoring packages and learning management systems (LMSs) now support SCORM and AICC. These have become the standards and it seems reasonable to assume that they will be the main standards for the foreseeable future. Mobile users are supported, for example, when using mobile phones to access the Internet or an intranet and when using Personal Digital Assistants (PDAs) to study e-learning.

The one area that is in a constant state of flux is that of LMSs and, although this was not the main focus of this report, we did append a list of LMSs available in the UK. This appendix is quite out of date as there has been consolidation, some have ceased to be marketed and new ones have been launched. 
 What has also happened in the business area is that organisations have realised that full-blown LMSs are very costly to implement and to run effectively. This had meant that some of the more restricted systems have been sold, and continue to be sold, into large organisations as a more cost-effective solution.
1.
Executive Summary

A managed learning environment (MLE) is the term given to the complete integrated system needed to support online learning. Typically this includes not only the learning management system (LMS) used for teaching and learning, but also the supporting administrative systems – student records, finance, course catalogues, student services and others. The online learning field is in a state of rapid development as needs become better understood and as practice changes to take advantage of online systems. Recent years and months have seen a spate of mergers, acquisitions and alliances as companies try to position themselves to take advantage of the growing online learning market.

The challenge for the e-University is to establish clear specifications for an MLE given this volatile situation. It is crucial that any decisions made in the near future should allow for growth and adaptation of the MLE as a whole and for change of system-level components. One key area which promises to provide for this is the development of interoperability standards, with the US-based IMS Global Learning Consortium (IMS) leading the way. JISC has been very active in this field, and its funded representative, the Centre for Educational Interoperability Standards (CETIS), managed by Bangor University and partnered by the Open University,
 is a leading member of IMS, which includes leading universities and companies active in this field. IMS is tackling various issues. These are:

· While the Web provides platform-independent content and opens up a potentially vast range of content, it has none of the facilities needed to enable an LMS and the content it is delivering to exchange information. Further, to be able to use Web-based content the problem of finding appropriate resources needs to be solved, and current search engines are not “learning aware”.

· With the emergence of lifelong learning, it is necessary to be able to provide an electronic learning profile that can follow and evolve with the learner.

· Support for group learning and shared activities needs to be supported.

· Content aggregation, sequencing and structuring, management and delivery need to be enabled independently of the content format.

· Interpersonal messaging in its various forms requires interoperability.

· The systems integration problem of interfacing LMSs with existing administrative and student information systems needs addressing.

There are several bodies in the field that are developing specifications and standards to support computer-supported and online learning, including AICC, ADL and IMS in the USA, ARIADNE and CEN/ISSS in Europe, and IEEE and ISO internationally; their full titles and current status are elaborated in the report. There is no doubt that of these, IMS is both the most advanced in its outputs and the most widely supported by vendors and universities alike.

The FE sector, which has funding for colleges to implement MLEs during 2001, has decided to make it a requirement for their systems to use IMS specifications with FE-specific extensions which it will define.

JISC’s Committee for Integrated Environments for Learning (JCIEL)
 has recently funded 13 projects addressing issues concerning managed learning environments. These fall into five categories, of which four are relevant to this report – joined-up systems for learners, joined-up systems for institutions, computer-assisted assessment and projects involving IMS specifications. The results of these may have major significance for distributed learning in the UK.

Whereas computer systems have been used for many years for administrative purposes within HE, LMSs are relatively new. In terms of specific functions or tools, they offer little that is original, but what they do offer is a new way of presenting, integrating, sequencing and structuring these tools. In doing this, they present a particular pedagogic approach, which is often the unconscious prejudice of the system designers, and their assumptions about the context in which learning is to take place.

From this view-point, it is crucial that online learning environments in higher education not only provide structured access to content, but also support and hopefully extend conversational possibilities. The issue for the e-University is to determine which of the now-significant range of tools in the LMS domain is appropriate for its purposes. If a single system is to be used by all tutors across all subjects, then it will almost certainly constrain learning quality. On the other hand, if lecturers were allowed to use any system they chose, then there would be cost implications and co-ordination problems that would render such an approach impractical. However, it should be possible to identify a small set of products that can support a range of teaching and learning approaches, and satisfy most requirements. This set of systems will also need to change over time as systems improve and new tools become available. It is thus an important requirement that any learning and administration systems be able to interoperate or, at the very least, exchange data meaningfully. Once again, this suggests that systems should embrace an open standards approach, which at present looks like that being specified by IMS.

With regard to specific administrative systems, there is much commercial activity as vendors try to position themselves to take advantage of the burgeoning e-learning market, involving mergers, acquisitions and alliances. In the report we describe the products of the leading vendors in the educational administrative systems market, and the moves they have made to interoperate with LMS products and suppliers. The following are reported on:

· The key factors for the e-University to consider when selecting an electronic administrative system.

· Current systems on the market according to a number of important criteria.

· The relevant experience to date of the University for Industry (Ufi) in setting up learndirect.

The scope of this section includes administrative systems and their interfaces to, or integration with, learning management systems and Web platforms for online administration. The idea of an online e-University implies an extended set of requirements for administrative systems over and above those that would apply to a student records system in a traditional university context. The administrative system is required to handle student records, student course selection, course registration and payment of fees – all seamlessly online. Additionally the administrative system needs to be able to interact with a learning management system (or systems) to provide an integrated MLE. Thus lecturers should be able to prepare a course in the LMS which, when completed, passes the data to the administrative system to update the course catalogues.

For the purposes of this survey the key questions were:

· Can the administrative system support the requisite online administration and interactions with students, academic staff, administration and management?

· Does the administrative system adequately support integration with LMS systems?

A further question to consider was whether the vendor offers an integrated solution, comprising the administrative system together with a Web platform for online access and an LMS, or do they provide an administrative system with appropriate integration capabilities (such as compliance with standards, e.g., IMS) so that the system can be integrated with different Web platforms and LMS systems. As has been suggested earlier, the latter provision may be more appropriate for the e-University; Ufi, in contrast, selected the option of an integrated solution.

Typically the situation with any given system was neither one nor the other. Vendors will make considerable efforts to tailor a solution to the needs of a purchasing institution. Also, new partnerships and strategic alliances between administrative system vendors, Web portal suppliers and LMS providers are continually being announced, confirming that the situation is highly dynamic. Each major vendor is trying to ensure that they cover as much of the required ground as possible to offer the customer a “complete” solution.

The question for the purchaser to consider, when an integrated e-learning solution is being offered, is whether the administrative system that best fits the requirements also comes with a Web portal and, even more importantly, an LMS that also best fits requirements. If this is not the case then the question of compliance with learning technology standards to support third-party components of the purchaser’s choice becomes pre-eminent.

We have described a number of systems that we consider are currently the most relevant for the e-University. Some have been included because they are worldwide market leaders and some because they are specific to the UK context.

For each system we generally have provided the following information: system name, vendor description (in their own words), market position, feature summary, strategic alliances (particularly with Web portal providers or LMS vendors), online administration capabilities, integration with LMSs, comments, WWW site and contact details.

Any of the companies whose products have been summarised should have the capability and systems to provide a secure and effective administrative system for the e-University, but none can provide an immediate solution without some adaptation of their existing products. Some are further down the road than others. SCT and Fretwell-Downing have made significant attempts to embrace open standards, and to achieve interoperability with at least one LMS (Fretwell-Downing
 providing its own). Others are working towards open standards. All systems, except HEMIS, provide some degree of Web-based administration. SCT, in particular, provides for complete access to its systems via a Web browser. Fretwell-Downing is already involved in providing an online solution for a client (Ufi), but this is very different from that required by the e-University.

All suppliers are moving as fast as they can to meet the constantly developing requirements of the market. Those that wish to provide links with LMSs developed by other organisations are, to some extent, constrained by the fact that the standards are still at a fairly early stage of development.

e-Commerce will be of importance for the e-University, and there is some experience of this in the global learning world. Learning portals such as BlueU.com, Easycando.com and click2learn.com,
 that are primarily aimed at businesses, all make use of credit cards as the means of purchasing, although from the point of view of company executives at their desks this is not ideal. If companies wish to use this sort of portal then separate licence arrangements should be made to obviate the need for form filling and credit card details but there is still a need for careful monitoring of usage. Companies such as NETg
 negotiate a contract with a company and then issue a log-on name and password. Any visitor to the NETg Web site with these details can access the training that they are authorised to study. The person accessing the site will have to have software from NETg already installed on his or her PC which links to the LMS side of the Web site. Naturally, security is high and casual surfers stand no chance of getting free training without the necessary details. The same can be said for many other generic online courseware suppliers such as SmartForce, Maxim, Xebec McGraw Hill and Learn4business.com.

In a conventional university, pre-registration will be done at enrolment and the necessary details divulged if necessary. The payment of initial fees will more than likely be arranged either by direct debit or online banking since it is overkill to use e-commerce for this sort of transaction once per academic year. For obvious reasons students will not want to be forever reaching for a credit card so any financial transactions that they do while online – purchasing learning materials, paying royalties to a courseware vendor, etc. – will be done transparently by the administrative back office of the MLE. 

It is in the back office, and specifically using an MLE, where e-commerce can make a dramatic difference. But it will require a great deal of effort and financial outlay to link all the various transactions into one “enterprise” system. Indeed, enterprise resource planning (ERP), which is more usually seen in major international corporations, is the nearest model to the future e-University. This implies that the business processes and organisational structure of the e-University will need to be designed to suit this new mode of operation, and cannot simply be an extension of the processes and structures of traditional universities. It is almost certain that the e-University will buy e-commerce software. This is now big business and research shows that this industry is preparing for massive demand.

Technology continues to develop apace, and some developments that are immediately relevant are addressed in this report, such as technologies that will lead to better bandwidth access (e.g., DSL), improved performance, and mobile computing (e.g., WAP, GPRS and UMTS).
 

Interactive digital television and Personal Digital Assistants are discussed and an indication of their possible importance in this field is made.

In summary, there are several good technical options available for the e-University technical systems, but none will provide a complete solution. Because of the changing nature of technology, providing the possibility for constant improvement and exploitation of new technologies is crucial, and it is advisable to insist that all components of the eventual standards embrace open standards such as those being proposed by IMS and others. The e-University should also pay close attention to the JCIEL
 projects that are implementing integrated systems, and that will be producing case studies of their results and experiences. The quality of the learning experience must be the overriding criterion in determining the MLE, and the technical systems that comprise the MLE must be underpin the different pedagogic approaches employed by those with responsibility for providing the learning.

2.
Overview

Areas that are covered in this report include the following:

· A discussion of how the market and technologies that support online learning are developing, and what the likely outcomes will be.

· The importance of international learning technology standards efforts.

· A description of JISC’s work in this area, notably in its specification of a managed learning environment (MLE) for the FE sector, and in its recently launched programme of development projects.

The report describes the processes that need to be supported by learning management systems (LMSs) for students, tutors, administrators, management and others. The appendix to this report
 provides an overview of learning management systems that are currently available in the UK. It is a snapshot. It is quite comprehensive but cannot be exhaustive because the market is in a state of continuous change with mergers, take-overs, product withdrawals and new systems being announced regularly.

The discussion of learning management systems provides the essential backdrop to the discussion of administrative systems which follows. A number of administrative systems are described. They are supplied by vendors who are already actively supporting online learning. It describes what they offer and how they could integrate with the LMSs described previously to provide a total managed learning environment.

The final parts of the report look at the current developments in e-commerce and identify likely relevant technological trends based on the authors’ own knowledge, observations and the current literature.

Although the report has been written to be useful to those with little technical knowledge of the area it is not possible to avoid some technical terms and acronyms. There is, therefore, a Glossary and List of Abbreviations that provides definitions of the terms as used in this report.
 It should be noted that we consider that the terms LMS and VLE (virtual learning environment) are synonymous. We have used LMS throughout.

3.
Managed Learning Environments (MLEs): a Discussion

A managed learning environment (MLE) is the term given to the complete integrated system needed to support online learning. Typically this includes not only the learning management system (LMS) used for teaching and learning, but also the supporting administrative systems: student records, finance, course catalogues, student services and others. The two areas – learning systems and administrative systems – tend to be supplied by different vendors. Computerised administrative systems have been in use for many years within traditional contexts, whereas LMSs, as we understand them today, are quite new, having emerged in their current form after the adoption of the World Wide Web around 1994. Prior to this, LMSs were tightly bound to their content and to authoring tools. No one system provided the range of facilities or the flexibility to meet the needs of the HE sector and none provided the range of content needed. 

Recent years have seen a spate of mergers, acquisitions and alliances as companies try to position themselves to take advantage of the growing online learning market. Some administrative system suppliers now include learning management systems in their product portfolios; and some LMS suppliers include a range of administrative systems. Within the last few months, alliances between major companies have also been announced. All of this activity indicates that this is a very young field of endeavour, and this, in turn, suggests that making decisions about appropriate systems will be difficult. 

In general the field is in a state of rapid development as needs become better understood and as practice changes to take advantage of online systems. Some systems are evolving to include support for content and metadata repositories, question and test engines, learner profiling and other facilities that are being seen as necessary to the support of learning. However there are also providers that are developing specialist system-level components to support these facilities, rather than attempting a single monolithic system. 

The challenge for the e-University is to establish clear specifications for the MLE that identify:

· How it is going to support the “legacy” education packages (e.g., the TLTP materials) that have been identified in the parallel expert survey on e-Tools for the e-University
 which, by and large, were not developed to meet any of the current standards.

· What standards it is going to adopt (these are discussed later in this report and it is suggested that IMS is probably the one that should be adopted but it is not complete).

· How different teaching styles will be accommodated (this is discussed in section 9, “The Role of Learning Management Systems”).

In the current market it is quite likely that there will not be a single supplier capable of meeting the requirements of the e-University, in which case it will have to adopt a mix and match approach. If this proves to be the case it is essential that the complexity be hidden from the students; they must have a single coherent interface and a lot of work is going on in this area. To a slightly lesser extent, the complexity must be hidden from the teachers, both those who develop materials and those who support the students.

Figure 1 indicates some of the functionality and the actual and potential exchanges that are emerging around evolving managed learning environments. An LMS will incorporate some or all of the functionality displayed in the upper half of the diagram, or these functions may be provided as separate system level components. The lower half of the diagram shows the typical functionality of existing and emerging administrative systems.
(On next page.)
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Fig. 1. The functionality in managed learning environments.

A key question is how both new and existing systems are to be integrated to create a coherent MLE, and it is this question that Learning Technology interoperability specifications and standards address. This is examined in the next section.

Undoubtedly, there will be systems emerging over the next few years that offer far better provision for e-learning than any currently available. It is therefore crucial that any decisions made in the near future allow for change of system level components and for growth and adaptation of the system as a whole.

Many of the new LMSs have their roots in systems developed by universities, WebCT being the classic example,
 and there are several systems that have been developed in UK universities, funded by JISC or the EU Framework Programmes. Some of these are now being offered commercially, or are about to be, and have the advantage of being developed in the context of UK higher education, which has some differences to higher education in the USA. JISC continues
 to support work in this area which is of major relevance to this initiative. This is described in section 7, “The JCIEL Projects”.

One key area which may ameliorate the problem of decision making is the development of interoperability standards, with the US-based IMS consortium of vendors and universities leading the way, but with other programmes also addressing this area of work. These promise to make it possible for the component parts of a complete MLE to plug together in a jigsaw-like way – or at least, to be able to exchange data meaningfully between them. This opens up the possibility of MLEs being assembled from the parts that best suit the institutional and pedagogic contexts they operate in. Again, JISC has been very active in this field, and its funded representative, the Centre for Educational Interoperability Standards (CETIS), managed by Bangor University and partnered with the Open University,
 is a leading member of the IMS Consortium.

So there appear to be two possible approaches to the problem of which systems to use for online learning. One can either go for a total solution from a single supplier or alliance, or identify those systems that support open standards (e.g., IMS) and assemble the desired system from a number of component systems. The former risks tying in the institution to a single supplier for many years, but the latter depends on standards which are still very much in an early stage of development and dealing with a variety of suppliers.

In this report we try to provide a body of information that should help to guide the decision-makers in addressing this extremely complex problem.

3.1
LMS Interoperability Problems 

The development of online learning and LMSs has thrown up a number of interoperability problems. These include:

Content 

While the Web provides platform-independent content and opens up a potentially vast range of content, it has none of the facilities needed to enable an LMS and the content it is delivering to exchange information. Web-based LMSs emerged but each had to develop its own way of managing its content. Where this involved inserting LMS-specific additions to standard HTML, or generating HTML pages on the fly from some other LMS-specific format, then the content, while deliverable using a standard Web browser, lost the advantage of being cross-platform itself. This makes it difficult, or sometimes impossible, to meet the need for disaggregating existing resources and re-using the components in new ways.

Search

A further problem with using Web-based content is that of finding appropriate resources. Search engines are not “learning aware” and produce much that is inappropriate. There is no agreed vocabulary to classify learning content across schools, higher and further education, and commercial and government training. The adoption of standards should improve this situation over time.

Assessment

Many pre-Web LMSs had facilities for creating, administrating and recording assessments. This has been replicated to some extent by Web-based systems but the Web provides limited means and in overcoming this, the outcome is again system specific.

Learner Profiling

Students come with increasingly varied backgrounds and experience, and have previously attended other institutions and courses. With the emergence of lifelong learning, the need to be able to provide an electronic learning profile that can follow and evolve with the learner is increasing significantly. This needs to be able to work not just across institutions on a national basis but increasingly on an international basis. Gaining agreement as to what this should contain is a difficult problem.

Group Learning

Systems that have evolved from content authoring and individual delivery systems tend to have little, or no, support for group learning and shared activities. Conversely systems that have evolved from conferencing and other collaborative messaging systems tend to be weak on content management and delivery.

Interpersonal Messaging

The other major facility that the Internet has always provided is interpersonal messaging in its various forms. These were taken advantage of early on by educational users but tended to be separate or only poorly integrated into LMSs emerging from a content-oriented background.

Interfacing to Existing Systems

All LMSs, whether pre- or post-Web, present a systems integration problem when needing to be interfaced with existing administrative and student information systems.

The above problems are all ones which were identified in the early IMS requirements-gathering phase and which learning technology specifications are seeking or will seek to address.

4.
Learning Technology Specifications and Standards

There is now a widespread recognition of the need for standardisation in the area of online and distributed learning. Both users and system providers recognise that this is essential if the market is to develop and reach its potential, and if the benefits of lowered costs (of both systems and content) through these widened markets are to be realised.

4.1
Background

In this context, standards are produced by officially recognised standards bodies, such as ISO and IEEE, while all other bodies produce specifications, such as W3C, IMS and many other industry consortia. Specifications tend to be produced at an earlier stage when the need for some form of standardisation becomes apparent to users and producers. The early production of specifications is broadly the current stage reached in the field of learning technology. The initial aim of producing specifications is to facilitate interoperability, removing obstacles to market development and reducing use and implementation costs to end users. The specifications produced are “best first efforts” which can be expected to evolve and stabilise over time. They are often produced by membership organisations funded by membership fees. In principle, standards organisations step in later, taking the best of existing practice and producing a definitive standard, with greater stress on strict conformance.

There are several bodies in the field of developing specifications and standards to support computer supported and online learning. The main bodies are:

4.2
AICC (The Aircraft Industries CBT Committee)

This body has been active for some years, albeit aiming to meet a large but quite specific need: that of training aircraft maintenance technicians. If the typical life of an aircraft is 20 years, while that of a computer platform is 3 years, then there is a large task of recreating the training content with each platform change. What was needed was an easy way to move the content and associated testing across platforms and also be able to run it. The resulting specifications are concerned with content delivery for individualised learning and testing, and were developed for delivery on a stand-alone PC.

4.3
ADLNet (Advanced Distributed Learning Network)

This was set up by the US government, mainly to support distributed learning for the military and other government agencies. As with AICC, the focus has been mainly on content description and delivery. It has produced a specification, SCORM (Shareable Courseware Object Reference Model), initially in a closed working group of a few invited courseware producers, drawn from AICC membership. Its sources were the AICC specifications and early IMS drafts. It is influential in the USA and hence also on IMS and IEEE LTSC.

4.4
IMS Global Learning Consortium
 

Originally set up in 1997 by US Universities’ body, Educom (now EDUCAUSE), as the Instructional Management System Project, the initials “IMS” no longer carry a wording. It was recognised early on that to be successful, partnership with commercial vendors as well as with government bodies would be necessary. It now includes IBM/Lotus, Apple, Microsoft, Sun, Oracle, PeopleSoft and other major vendors as contributing members. IMS also made considerable effort to reach beyond the USA. JISC joined in early 1998, gaining membership for all UK HEIs and now FE Colleges. JISC also set up the UK IMS Centre
 to represent it on IMS and to disseminate information back to the community. Subsequent IMS Centres were set up by the IMS project in Singapore, Australia and Catalonia;
 a Memorandum of Understanding was signed with the European ARIADNE project to co-operate on the development of a metadata specification.
 Since the beginning of 2000, the IMS project has been floated off as an independent consortium loosely modelled on the World Wide Web Consortium (W3C). 

IMS produced its first v1.0 specification (Metadata) in August 1999. It has since produced specifications concerning Enterprise systems (October 1999), Question and Test (May 2000) and Content Packaging (May 2000) and, at the time of writing, is working on specifications for Content Management and Profiles. These are outlined in more detail in section 5, IMS Specifications.

As an open consortium actively producing finalised specifications with broad academic, industry and international support, it is probably the most significant player in this field in the short-to-medium term.

4.5
European PROMETEUS Project

PROMETEUS was established by the European Commission, in part as a European response to IMS, as a result of a Memorandum of Understanding to co-operate in the development of new learning technologies signed by some 500 European organisations. In their own words:

The PROMETEUS initiative, which has already brought together hundreds of public and private sector key players, will seek, as a permanently open forum, to build, express and voice consensus views on any relevant issue that may be presented for its consideration. In particular, the following issues will be addressed: optimal strategies for multicultural, multilingual learning solutions, new instructional and training approaches and new learning environments, affordable solutions and platforms based on open standards and best practices, publicly accessible and interoperable knowledge repositories, PROMETEUS’s consensus building actions will thus seek to bridge the gap between research and actual use of learning technologies, content and services. As specified in the founding MoU: Multimedia Access to Education and Training in Europe, PROMETEUS results are expected as guidelines and best practice handbooks – as well as recommendations which will be submitted, as necessary, to Education and Training Authorities and to EU and International Standards Bodies. In particular, close co-operation is expected with the newly formed Learning Technologies Standards Workshop of the Information Society Standardisation System of the European Committee for Standardisation (CEN/ISSS), European CEN/ISSS LT (Learning Technology). 
 

4.6
European CEN/ISSS LT (Learning Technology)

The mission of CEN/ISSS (Information Society Standardisation System) is to provide market players with a comprehensive and integrated range of standardisation-oriented services and products, in order to contribute to the success of the Information Society in Europe. CEN/ISSS was created in mid-1997 by the European Committee for Standardisation (CEN) as the focus for its Information and Communications Technology (ICT) activities. CEN recognised that the market needs of the Information Society could not be met through traditional standardisation methods alone, and that a new solution was required. 

CEN/ISSS has been requested by the European Commission to draw up a work programme, in support of the development of Europe’s Learning Society. This is the prime task of the CEN/ISSS Learning Technologies Workshop. In addition, the Workshop will also do work in relation to Localisation Issues of the IEEE Metadata Standard.

4.7
IEEE 1484 LTSC (Learning Technology Standards Committee)

IEEE is an officially recognised standards body. It has a Standards Committee to address some of the issues of learning technology. The importance of IEEE may lie in its being recognised as a neutral forum by both the USA and Europe, but at present its standing with the US-based specification bodies (ADL, IMS) appears somewhat strained. It is an open membership body.

Its LTSA (Learning Technology Systems Architecture) Reference Model defines a narrower focus than IMS, excluding standards for exchange between content authoring and content run-time systems, communications between tutors and learners and between peer groups, and support for integration with administrative systems. In general it appears more slanted towards supporting intelligent tutoring systems.

It has set up the following Working Groups (WG):

General 

P1484.1
Architecture and Reference Model WG 

P1484.3
Glossary WG 

Learner-Related 

P1484.2
Learner Model WG 

P1484.13
Student Identifiers WG 

P1484.19
Quality System for Technology-Based Life-Long Learning (Study Group) 

P1484.20
Competency Definitions WG 

Content-Related 

P1484.10
CBT Interchange Language WG 

P1484.6
Course Sequencing WG 

P1484.17
Content Packaging WG 

Data and Metadata 

IEEE Standard Upper Ontology SG 

P1484.12
Learning Objects Metadata WG 

P1484.9
Localization WG 

P1484.14
Semantics and Exchange Bindings WG 

P1484.15
Data Interchange Protocols WG 

Management Systems and Applications 

P1484.11
Computer Managed Instruction WG 

P1484.18
Platform and Media Profiles WG 

P1484.7
Tool/Agent Communication WG

It has produced significant work, notably the PAPI
 (Private and Public Information), now at draft 6.0, in the P1484.2 Learner Model WG. While as a learner model it aims to support intelligent tutoring, it also relates to the learner profiling area. This is somewhat different from the IMS Profile and it remains to be seen whether these will converge or diverge.

In principle, IEEE should be waiting to see how specifications being produced work in practice, refining them, and where appropriate, converging competing specifications. This would provide a stable basis for the medium-to-long term with initial standards produced in the 18–24 month time scale. However, in practice, some of the WGs are working to produce “de novo” standards. This is causing some confusion and tension in the field. However, this may be resolved and IEEE has not yet produced any standards.

4.8
A Note on IMS, ARIADNE and IEEE Metadata

There has been some confusion around the IMS, ARIADNE and IEEE Metadata standards, which need to be clarified. Essentially these are the same. IMS and ARIADNE converged their separate work and IMS produced a v1.0 Metadata specification in August of 1999. They then jointly submitted their metadata specification to the IEEE LTSC. The IMS Metadata v1.0 specification was adopted as the IEEE LOM 3.6 draft in autumn of 1999. However the P1484.12 Learning Objects Metadata WG, which had both the IMS and ARIADNE Metadata leads as members, has continued to change and modify it in minor ways and is now at a 4.0 draft. When a final metadata standard is produced by IEEE, IMS is likely to re-synchronise by adopting it back as IMS Metadata v2.0.

4.9
ISO SC 36

In November 1999, ISO/IEC, at a JTC 1 meeting, passed a resolution to launch sub-committee SC36, with the following definitions:

Title: ISO/IEC JTC 1/SC 36 -- Learning Technology

Scope: Standardisation in the area of information technologies that support automation for learners, learning institutions, and learning resources.

Excluded: The SC shall not create standards or technical reports that define educational standards, cultural conventions, learning objectives, or specific learning content

The following Preliminary Work Items (PWI) have been proposed:

· Architecture

· Metadata

· Glossary

· Collaborative Learning Technologies

IEEE LTSC is in formal liaison with SC36 and recognised as a contributing, but non-voting, body. CEN/ISSS LT will also form a formal liaison.

However it should be noted that the time-scales involved in ISO production of standards is likely to be measured in years.

4.10
BSI

The BSI has also set up a committee to prepare the UK contribution to ISO SC36.

5.
IMS Specifications

While there are several bodies working in this field, as noted above, there is no doubt that the US-based IMS Global Learning Consortium is both the most advanced in its outputs and the most supported by vendors and universities alike. It is therefore likely to be the most significant player in the short-to-medium term, particularly for the HE and FE sectors. This section describes the completed, current and (some possible) future work of the IMS Consortium. 

· Metadata (v1.0). After discovering considerable overlap in their early work, this specification was developed in a joint collaborative effort with the European ARIADNE Project. Both organisations had based their work on extending the Dublin Core, a metadata element set intended to facilitate the discovery of electronic resources, to meet the more specific needs of online learning, and many of their extensions could be cross-mapped. The specification provides a set of fields for the description and cataloguing of online learning materials. As mentioned above (in section 4.8, “A Note on IMS, ARIADNE and IEEE Metadata”), v1.0 was submitted to IEEE Learning Technology Standards Committee (1484) which adopted it as LOM (Learning Object Metadata) v3.6 draft. It has made and continues to make incremental changes to this and it now stands at LOM draft v4.0. When IEEE finalises a standard, IMS is likely to re-synchronise with it, adopting the changes made.

Providing a uniform way of describing learning resources greatly simplifies the task of searching for those that are appropriate to a given need. However no one has solved the issue of vocabularies/taxonomies for the classification fields. At present it is up to user communities to provide their own classification system (e.g., American Library of Congress or Dewey Decimal, which incurs a license fee) appropriate to the needs of the user community.

· Content Packaging (v1.0). This defines how content, developed by various people with different systems, can be described, packaged, exchanged and distributed to others using different systems. It also supports content aggregation and disaggregation. Work is currently going on to harmonise this with ADL’s SCORM CDF (Content Description Format).

Content Packaging thus provides a solution to the problem of moving coherent sets of resources between different systems.

· Content Management (currently under development). This will define how content developed by various people with different systems can be managed and, when launched and run live with learners, can communicate with LMSs from different vendors, making it both reusable and future proofed.

Content Management provides a solution to the problem of communication between live content and the LMS or other run-time system, without requiring proprietary extensions.

· Enterprise (v1.0). This is a relatively simply yet critical specification which defines how administrative Student Information Systems and LMSs should export and import data between themselves. In particular it supports the passing of class enrolments from a student enrolment system to an LMS and for student results to be passed back from an LMS to a student record system.

It thus provides a basic means of integrating the new LMS systems with existing, and future, administrative systems.

· Profile (currently under development). This will define the format and fields for the information that will support a lifelong learning record. The range of information it specifies is more extensive than that held in the typical student records system, but it enables exchange between an LMS (or an extended Assessment Engine) and a learner profile system and between Learner Profile systems in different institutions.

It thus supports learners moving across institutions and between educational and work-based training, providing an important basis for lifelong learning.

· Question and Test Interoperability (v1.0). This defines a format for describing online assessments, tests and their processing that allows them to be transferred between assessment engines.

Thus this provides a non-proprietary means for exchanging entire assessments and also individual tests from question banks to assist in the development of assessments related to specific learning programmes.

· Collaboration (to be defined). This is currently a “Scope” document; it outlines an abstract set of functionality that could be implemented over different communication systems to support group and interactive learning and facilitate the development of collaborative content.

If this specification were available it would simplify the provision of group and collaborative learning, helping overcome “the loneliness of the long-distance learner”.

· Messaging (to be defined). This is also currently a “scope” document that has not been developed over the last year; it outlines an abstract messaging interchange infrastructure that could be used to exchange XML-based data between systems. It proposes to support Request/Response (e.g., as in HTTP) and also Publish/Subscribe with a persistent message channel which is needed to support intermittent exchanges (such as enrolment updates) and one to many exchanges.

Were this specification available, not only would it be useful in the implementation of collaborative learning but it could simplify the implementation of other XML-based specifications.

Systems supporting these specifications should begin to come on stream during this year.

5.1
The Nature of IMS Specifications

It should be noted that all IMS specifications currently take the form of an Information Model with an additional XML binding. They are thus only defining an abstract data definition and a common data format. While this provides significant help in the task of integrating two systems from different vendors, it falls short of enabling two systems to interoperate over a network. In addition some API (Applications Programming Interface) is needed for the systems to initiate and respond to transfers of data and an agreed transport protocol over which the commands and data can be passed. The choice of transport protocol in particular seems difficult for vendors to reach agreement on.

In must be said that this is a problem common to many groups defining XML-based data exchange specifications and a number of different groupings and bodies are working on defining these. While IMS may adopt one or more of these, they mostly define some form of Remote Procedure Call (RPC) which tends to make for brittle and inflexible systems and also does not support Publish/Subscribe. They thus may not be adequate to meet the needs of an MLE.

In the meantime implementers are still left with the task of providing some API/protocol or database exchange means for exchanging the XML data. While vendors continue to provide one-off solutions, there will still be some cost, albeit reduced, to integrating systems.

This may account for the mergers, acquisitions and alliances noted earlier, for if two companies, both using for example IMS Enterprise specifications, have already done the additional work of supporting its exchange, then that can be leveraged at each new site where both systems are installed. 

We would suggest that, depending on specific institutional requirements, some form of Message Queuing System with a standardised API appropriate to the needs of an MLE and the specifications adopted is likely to provide the most flexible and simplest interim means of integrating systems.

The forthcoming JISC/JTAP Jini Report will provide further discussion on the use of Jini and JavaSpaces as an alternative means of providing the systems integration support, which means that the protocol issue drops out as it raises the level of exchange to that of defining interfaces to Java objects.

5.2
Open System Level Component Systems versus Proprietary Systems

The current position can thus be characterised as transition between proprietary systems that attempt to provide a total solution and open systems, based on system-level components that can be swapped in and out, or added, to meet the needs of different organisations. 

In the short term it may be attractive and cheaper to go for one of the merged or allied solutions. There is, however, clearly a danger in the longer run of being locked into the system, if they do not adopt evolving standards, and thus losing the flexibility needed to keep up with the changes and developments taking place in this domain. 

The alternative of attempting to establish an open, system-level component approach to achieving an MLE, may be more costly in the short term and may also need to be re-engineered in the future as the API and protocol issues become standardised. It does however seem likely to be the way systems will develop in the medium-to-longer term.

The FE sector, which has funding for colleges to implement MLEs during 2001, has decided to go for the latter approach, requiring systems to use IMS specifications with FE-specific extensions which it will define. It is thus facing the same implementation problems across multiple institutions. It is expecting that relatively few system suppliers will be involved and that the costs of integrating them will be therefore be spread across a number of sites. Their plans, experience and the outcomes could therefore be of direct interest to the e-University.
 

6.
The JISC FE MLE

JISC has established a steering group to manage a programme seeking to specify a managed learning environment for the FE Sector. Quoting from their (forthcoming) press release:

The JISC Committee for Integrated Environments for Learners (JCIEL) Managed Learning Environment (MLE) Steering Group is overseeing the definition of an MLE which will meet the needs of the further education community. It is hoped that this will meet the needs of the higher education community as well. 

The work has emerged from previous work undertaken by the Further Education Information and Learning Technology Committee (FEILTC) and the Further Education Funding Council, and is undertaking active discussion with the Ufi.

The steering group does not intend to design systems of any type (learning management systems, college management systems, etc.). The intention is to define a set of interfaces to allow the various systems to work together to form a college management environment.

Agreement has been reached with a number of suppliers that the set of definitions should be built on “IMS with agreed (FE) extensions”.

This is of relevance to the e-University in that it tackles the same problem, that of specifying a complete system to support e-learning; a link between both initiatives should be established.

7.
The JCIEL (JISC’s Committee for Integrated Environments for Learning) Projects

The projects that we summarise in this section are designed to address areas that are summarised in section 8, “Features Required by the e-University’s Managed Learning Environment”.

JCIEL has recently funded 13 projects that successfully submitted responses to its recent call for projects addressing managed learning environments.
 These fall into five categories, of which four are relevant to this report: Joined Up Systems for Learners; Joined Up Systems for Institutions; Computer-Assisted Assessment; and IMS Projects. A brief description of each follows:

7.1
Joined Up Systems for Learners

Project Title: CoManTLE

University:
University of Wales Bangor

Aim:
This project will develop an integrated environment for learners and teachers at the University of Wales Bangor. It will seek to integrate Colloquia, a learning management system developed at Bangor University, with its recently purchased student information system, SCT Banner. The integration will allow a range of new facilities to be made available to students and teachers that are not available within the separate components. For example, students will be able to browse and choose new modules from within the same environment in which they study current modules. Teachers will be able to design, resource, publish, and teach courses, all within the same environment.


Since much of the integration will be based on IMS learning technology specifications, depending on the timeliness of their release, these will specifically include Enterprise, Profile, Content Packaging, and Metadata specifications. These define a format for data exchange between systems using XML. However, this project will seek to go beyond simple file exchange and provide dynamic linking between component systems. Interface “objects” will be developed specific to these systems and will permit relatively seamless interoperability between systems.

Project Title:
MARTINI

University: 
University of East Anglia (UEA)

Aim:
UEA has a collection of information systems and the project will integrate these using a variety of tools and techniques to provide “joined-up” access to information for students. These systems will be integrated by developing a toolkit of code modules. The modules will provide:

· an interface to institutional systems

· tools which work on abstract data models

· user interface components

The toolkit will provide integrated access to the following systems:

· student records

· unit enrolments and marks

· course data, down to unit level

· accommodation records

· debtors and payments data

· library borrower information

· IT Service use data

· timetabling information (when available)

Project Title:
Virtual Desk

University:
De Montfort University (DMU)

Aim:
This project is an extension of a collaborative effort already underway between the Division of Learning Development (DLD), Information Systems and Support (ISAS), the Continuous Improvement Unit (CIU), Academic Registry and the Office of Academic Curriculum Provision at De Montfort University.


As part of its Electronic Campus initiative (a centrally managed, university-wide project, providing over 3,000 students in all faculties and at all levels of study with access to World Wide Web-based learning materials and learning support systems), DMU have set up a demonstrator called the Virtual Desk. This will use a university-wide authentication system to identify users and then to draw together various related data to provide a user-centred Web page. The Virtual Desk gives them an individualised virtual study environment providing dynamic access to online learning materials, conferencing and e-mail systems, the university’s student record system, the timetable system and the library’s past exam database. This data is presented along with generic links to support oriented Web sites such as the module database, the library, student services, students’ union and the student handbook. This new project will co-ordinate and integrate the Virtual Desk with other information systems initiatives into a seamless student-centred approach to service provision, accelerating it and putting in place lasting mechanisms for disseminating the findings to the rest of the UK HE community.
 

Project Title:
Sunderland Managed Interactive Learning Environment (SMILE)

University:
University of Sunderland

Aim:
This project will integrate its learning delivery and support systems, which are at present disparate, into a managed learning environment. The managed learning environment will provide seamless access to learning support systems for students everywhere, including library systems, electronic information, teaching and learning materials, module guides, a database of careers information, access to nursery provision, student counselling and pastoral support. It will feature a repository of quality-assured learning materials, full-text electronic journals, digitised slides and visual material. Moreover, the driver for the managed learning environment will be on delivering a pedagogically sound environment which is right sized and enables further development.
 

7.2
Joined Up Systems for Institutions

Project Title:
An Institutionally Secure Integrated Data Environment (INSIDE)

University:
University of St Andrews

Aim:
This project seeks to identify and articulate user requirements and develop a model of distributed functionality that will drive a new set of value-added services derived from the existing information base. The project includes senior university staff from both central services and academic departments, ensuring that a wide range of view-points are represented, and that an excellent mix of technical and administrative skills will be brought to bear on the problem.
 

Project Title:
Student Focus

University:
University of Wales Bangor

Aim:
This project focusses on integrating information and processes from a student perspective. A free,
 generally available Web-based tool will be used to provide the integrated user interface to the student. This tool has been successfully used in some US institutions up to now for this purpose. The project will help to inform the HE community of student information needs, and institutional barriers to providing this information. It will implement the tool, pilot its use with students, evaluate its use and report back to the community throughout the project. Importantly, the project will tackle the issue of ensuring that information provided is of good quality and is provided in a timely manner. It will suggest appropriate methodologies or best practices (from the study and survey) which could be used widely in HE to tackle this pervasive problem.

Project Title:
Generic Integrated Management Information Systems (GIMIS)

HEI:
Writtle College

Aim:
This project aims to improve the output and dissemination of Management Information Systems (MIS) data throughout the College, expanding and reinforcing the Information Strategy of the College by providing the ability to physically create intrinsic streams of information flow.

The project aims to create Electronic Data Interchange (EDI) between the main college MIS systems, Finance, Student Records, Timetabling and Library.


The production of a “middleware” and Web-based front-end user interface will allow for a cost-effective solution, ease of access and independence of the underlying system components, ensuring that any required changes, developments or upgrades are effected with minimum disruption to the Generic Integrated Management Information System.


Such a solution will be developed to be generic in nature, allowing ease of transfer to other academic institutions, providing value for money and ease of system support.

7.3
Computer Assisted Assessment

Project Title:
Integrating Web-based CAA into a Management Information System (MIS)

University:
Loughborough University

Aim:
This project seeks to exploit current experience and future plans at Loughborough University (LU), to develop a generic model of an integrated managed learning environment that will have relevance to other HEIs. 


We will build on our experience of several Computer-Assisted Assessment (CAA) projects and of implementing LAN-delivered CAA, focussing on taking integration with our MIS further. Our current screen-delivered Questionmark
 for Windows CAA service (QMWS) runs on a central Novell Server. The next stage of Web-based CAA using Questionmark Perception will create and implement a unified approach to Web-delivered CAA. Features of the current system include: 

· candidate authentication from the MIS

· secure and encrypted networked answer file storage

· a universal entry interface available on all networked PCs on campus 

· an institutionally accepted code of practice

· a staff development and training program

· provision for student instruction

· inclusion in the Coursework Code of Practice and undergraduate handbook

7.4
IMS Projects

Project Title:
Co3

Universities:
Staffordshire, Bangor and Huddersfield

Aim:

This project seeks to achieve the implementation of IMS specifications to achieve interoperability between COSE, CoMentor and Colloquia.

The three partners in this project have all successfully developed virtual learning environments in previous JISC/JTAP-supported projects. This project seeks to test by implementation both existing and emerging IMS interoperability specifications. In addition to each system’s implementing specifications, interoperability will be tested in two domains:

a) Each system’s working with student information systems and other institutional systems that already implement relevant IMS specifications.

b) Exploring the ability of the specifications to enable the three systems to interoperate among themselves. If this can be achieved, then by integrating their respective strengths, it should be possible to provide a more comprehensive LMS than any one of the systems in isolation.

The primary aim of the project is to:

· test IMS specifications

· disseminate the results widely to UK HE and FE

· where they do not fully meet UK HE & FE requirements:

· either provide appropriate input into the further development of the IMS specifications, or 

· provide a basis for developing UK-specific extensions

The secondary aim is to achieve interoperability between the participants’ systems. If fully successful it will be a significant project bonus. This is because it cannot be predicted, with specifications that are yet to be defined, how adequate they will be for this purpose. Indeed it will require certain extensions to the existing specifications and the project will seek to build on initial, currently proprietary extensions, developed by Blackboard Systems in the USA.

Project Title:
Content Packaging and Management

University:
University of Edinburgh

Aim:
This project aims to encourage the use of the IMS Content Packaging and Management standards among academic staff when they prepare online learning material. As a result of adopting these emerging standards the exchange and reuse of material will become considerably easier. Before the technological advantages become apparent it is necessary to raise awareness of the issues surrounding content management. As more staff adopt ICT in teaching and learning they will learn from the good practice of others. Part of this project is aimed at disseminating good practice in content management and demonstrating the considerable costs of bad practice, while the other part concentrates on encouraging staff to use tools and techniques which ensure that content is:

· Searchable, not just for keywords but for pedagogical parameters such as level, degree of interactivity, duration, etc.

· Editable, so that the separate components of the content can be changed or replaced.

· Reconfigurable, so that the organisational structure and learning approach can be varied using the same source material.

· Reusable, so that something produced on one system can be used on another system.

The outputs of the project will be:

· An online tutorial on content management.

· A set of exemplars showing how contents can be packaged and repackaged.

· A package-editing tool to help people make IMS packages or edit existing packages. 

These outputs will be integrated into staff development programmes on the use of ICT in teaching and learning throughout Scotland by inclusion in the Scottish Electronic Staff Development Library. In addition, active dissemination will promote the outputs throughout the UK staff development community.

Project Title:
Testing IMS in Real Contexts (TIRCs)

University:
University of Glasgow

Aim:
The work is to be based upon real courses delivered to real students using real IMS compliant tools. The main aim of the work will be to investigate how different people – students, facilitators and course designers – make use of IMS-compliant tools to produce, deliver and engage in online learning. Best-practice guidelines will be distilled from the investigative work and disseminated across the HE and FE community via reports, case studies, best-practice guidelines, how-to documents and workshops. Close links with existing projects such as the CAA Centre
 (TLTP 3 project 85), the Scottish CAA Network
 (funded by SHEFC) and FOCUS (TLTP 3 project 105) will provide further avenues for dissemination.

All of the projects described above are funded by JISC to a total of £1.75 million. Their progress and outcomes will be highly relevant to the e-University consortium.

8.
Features Required by the e-University’s Managed Learning Environment

Figure 1, The functionality in managed learning environments, shows how the two main component parts – the LMS and the administration system – interrelate. There are not clear divides in all cases as aspects of some facilities may overlap between the two systems, but it attempts to make clear the general divisions. This section is designed to set the context for this report.

The notes below expand on the headings in figure 1.

8.1
Facilities for Students

These include:

Noticeboard

A noticeboard or announcements area is a useful feature that may well appear as soon as a student logs in to the system. 

Course Outline

The course outline or schedule provides an overview of the course structure and may include dates for assignments, assessments, lectures, video-conferences, etc. The course outline will provide hyperlinks to the course pages themselves. 

E-mail

Most systems include a built in e-mailer that can be used to e-mail either the tutor or individual students on the course. 

Conferencing Tools

Asynchronous conferencing or discussion groups form the heart of many LMSs,
 as they provide the means for students to engage in collaborative exchange about topics on the course.

Class List and Student Home Pages

Another key feature of a learning environment is getting to know the other students on a course or for tutors to get some idea of students' backgrounds, interests and aspirations. Many systems incorporate a list of students enrolled on a course – perhaps with e-mail addresses. Even more useful is the inclusion of a home page for each student. Some systems provide an easy-to-use front-end for home page editing.

Assignments

An LMS should allow tutors to create assignments for students to complete as they work through course material. It should provide a means for students to return completed assignments to the tutor for grading and feedback.

Assessments

Some LMSs provide automated online quizzes for performing assessments; self-testing versions are also a feature of some systems.

Synchronous Collaboration Tools

Synchronous collaboration tools such as Chat, Shared Whiteboards, Group Browsing and Video-conferencing are a feature of some, but by no means the majority of, LMSs. The relative importance of such tools in a system depends largely on its intended use.

Multimedia Resources

One major advantage of LMSs is the ease with which multimedia resources can be accessed and stored within the learning environment as an integral part of the course package. As more and more sophisticated educational materials such as interactive simulations get published online, the importance of multimedia facilities will increase dramatically. There are currently performance issues here but download facilities can alleviate this until the bandwidth gets nearer to meeting the need. Bandwidth may remain a problem for the e-University for some time if it plans to enrol students from less technologically developed parts of the world.

File Download

This is necessary where students need to access documents, interactive training, etc., to study offline either for performance reasons or because they prefer it that way.

File Upload Area

For truly interactive functionality, students should not just be recipients of content loaded onto the system by a tutor, but should be able to upload their own materials for other participants to look at. Some LMSs include a facility for students to build their own materials and objects they have found into the learning environment.

Support for Offline Working

Tools to support offline working are likely to be important. This mode of working should have been addressed by developers of LMSs as it is certain that students will either need and/or wish to work offline either occasionally or extensively.

Calendar

A Calendar tool is a useful feature built into some LMSs.

Search Tools

Search tools are particularly useful when a large resource base of materials is built up within the LMS.

Bookmarking

Like Search tools, a Bookmarking facility can significantly decrease the amount of time spent navigating to frequently used places or items within the environment. Some systems include a more sophisticated version of bookmarking that allows participants to build up their own individual resource bases.

Navigation Model

Navigation is an intrinsic part of the experience of using an LMS. The navigation facility allows a user to move around the environment, and the navigation model or metaphor in conjunction with the look and feel of the system is extremely important as it defines in many ways how the system is used. This, in turn, will determine its ease of use and, ultimately, whether students are happy and successful in their study. Different LMSs present the tools available and course structure in different ways. Two popular models are to use a home page for the course which is presented on log-in with hyperlinks that act as jump-stations to the various tools that are available or, alternatively, to use a hierarchical tree structure. The two are often used in conjunction, with the tree structure providing a course outliner, and links to the course content packed into the branches of the tree.

The Individual Learner Record and its Contents

This is one of the cornerstones of an MLE and is important to nearly all users. It is naturally required in a learning management system but it will usually be much simpler and will not have a full-featured administrative system to back it up. The parts that will be relevant for students include:

· personal details 

· name

· address

· date of birth, etc.

· previous qualifications

· course details and progress, e.g., information on:

· modules started

· modules completed

· assignments

· marks for assignments

· feedback on assignments

· what to study next

· time constraints, i.e., deadlines for specific modules or elements

· allocated tutors for specific modules, assignments, etc.

· flags for tutor communications

· financial information

8.2
Facilities for Tutors

These include:

Adding and Amending Courses, Modules and Assignments

There will inevitably need to be some structure to this and tutors must be able to fit their materials into the structure without feeling that they are being unduly constrained or, ultimately, that the material is rendered unsatisfactory.

Student Grouping

Tutors will wish to view their students, and print reports, based on their “classes”. In the world of LMSs the class will have a different form from the traditional one, particularly since students will be studying at their own speeds.

Progress Recording

Tutors must be able to monitor the progress of individual students and defined, or ad hoc, groupings.

Mark Assignments

Assignments may have marks that contribute to final marks and the tutor may also wish to provide feedback on the work.

Mark and Evaluate Assessments

Assessments in this context are assumed to mean work that has been marked either by the computer or by a tutor.

Course/Class Statistics

There is a plethora of data that can potentially be collected on student and class performance. See also System performance statistics under section 8.3, “Facilities for Administration”, below.

Communicate with Students and Groups


This covers any forms of electronic communication with students, either as individuals or groups, not covered in the items above.

8.3
Facilities for Administration

These include:

Student and Staff Registration

This covers:

· the registration for student records per se which involves getting accurate personal data

· details for issuing log-on codes and passwords

System Performance Statistics

These will be needed by the management of the system to monitor:

· the availability of the system

· response times

· overall usage

· usage patterns

Password System

This will, of course, cover students, tutors and other users. Because of the nature of a number of users,
 the password and security systems must be very robust.

Security

This includes aspects of back-up, duplication of hardware and so on and may not fit into the consideration of MLEs if it is more of a computer-systems issue.

Reporting

Because of the quantity of data that will be available, flexibility in reporting is important.

8.4
Facilities for General Management

These include:

Billing and Accounts

An efficient and auditable financial system is essential. The charging mechanism must be capable of being tailored to the requirements of the e-University. There is likely to be a particular issue with exchange rates if the courses are being sold throughout the world.

Management Information

This is an area where flexible reporting is essential. Because of the fast-changing nature of the area, management will not be able to predict all of the information that they will need at the start but the system will hold all sorts of information that can help in monitoring targets and in planning. The reporting systems must be capable of producing this information in a timely and efficient way.

Employer Queries

This could be employers enquiring on suitably qualified students for recruitment, employers sponsoring students and so on. It would obviously need careful security.

9.
The Role of Learning Management Systems

Whereas computer systems have been used for many years for administrative purposes, LMSs are relatively new on the scene. In terms of specific functions or tools, they offer little that is new; but what they do offer is a new way of presenting, integrating, sequencing and structuring these tools. In doing this, they present a particular pedagogic approach, which is often the unconscious prejudice of the system designers, and their assumptions about the context in which learning is to take place. To illustrate this, a simple distinction can be made identifying two key aspects of the teaching and learning process. On the one hand there is the transmission of content to the learner – in the past most often lectures or text, but also images, films, audio tapes and increasingly software. On the other hand there is the process of interaction between the domain expert (teacher) and those seeking to gain expertise (learners). The spectrum is illustrated in figure 2, below.
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Both have a role to play in the educational process, and different subjects and lecturers will emphasise one over the other. Laurillard proposes that academic learning is concerned with facilitating the development of a particular world-view by the learner – depending on the subject being studied (Laurillard 1993).
 To do this requires “conversation” between the world-view holder (the teacher) and the learner. It cannot be achieved by transmission, but requires many iterations of the teacher proposing one conception, the learner offering back an interpretation of what he or she has heard, the teacher re-proposing the conception but adapting it in light of an interpretation of the learner’s conception, and so on, until both agree that a shared world-view has been achieved. The teacher may also ask the learner to undertake experiments, read texts, and undertake other real world tasks that he or she thinks may help to enlighten the student about this world-view, informing later conversations. The point here is that transmission of course content alone cannot hope to succeed in the instant creation of a new world-view. Every learner brings a different set of constructs that have developed through a personal history of experiences and previous conversations, so simply to give someone a new world-view through a single utterance is unlikely to succeed. Fortunately, traditional transmissive education has been supplemented not only by seminars and tutorials, but by students discussing ideas with each other in coffee bars and elsewhere. Some of these activities involve many learners and a single teacher; others are more intimate, small-group affairs that may or may not include the tutor; and some are one-to-one conversations. They allow the learner to engage in the discourse of the subject they are seeking mastery of – to be able to speak the language of the domain. 

From this view-point, it is crucial that online learning environments in higher education not only provide structured access to content, but also support and hopefully extend conversational possibilities. The benefits of asynchronous communication systems is well documented – by capturing all contributions, and removing the time pressures of face-to-face communication, it offers the possibilities of reflection and deeper interpretation, which then informs subsequent contribution. Add to this the facility to enhance utterances with pointers to other texts, images and other multimedia and interactive resources, and a different conversational model emerges, supplementing the usual face-to-face conversation. In addition to this, technology can also help with the management of multiple conversations, allowing a learner to structure and then navigate and review the many learning conversations and conversational communities they are involved in.

LMSs coupled with other supporting information systems should support both of these aspects, allowing content to be more easily searched for, found and often delivered. Interaction between people should also be extended not only by electronic mail, but also by group discussion systems, from newsgroups to sophisticated groupware systems, and allow document sharing and management, “whiteboarding”, chat, shared browsing, audio and video-conferencing. Most importantly, these interactions should be supported by administrative systems, which should also be able to identify and store information from these interactions to (for example) build learner profiles and incorporate user feedback.

The issue for the e-University is to determine which of the now-significant range of tools in the LMS domain is appropriate for its purposes. If a single system is to be used by all tutors across all subjects, then it will almost certainly constrain learning quality. On the other hand, if lecturers are allowed to use any system they choose, then there will be cost implications and co-ordination problems that will render such an approach impractical. However, it should be possible to identify a small set of products that can support a range of teaching and learning approaches, and satisfy most requirements. This set of systems will also need to change over time as systems improve, and new tools become available. It is thus an important requirement that any learning and administration systems be able to interoperate or, at the very least, exchange data meaningfully. Once again, this suggests that systems should embrace an open standards approach, which at present looks like that being specified by the IMS Global Learning Consortium.

Summary information about a wide variety of currently available LMSs is given in an appendix.
 It should be noted that new systems are being announced all the time and those that are available are regularly being enhanced. In addition, take-overs and new alliances are being announced on a regular basis; information should be checked using the contacts provided to learn the latest position on any systems that are of particular interest.

10.
Administrative Systems for the e-University

As was indicated earlier, there is much commercial activity in the field of e-learning as vendors try to position themselves to take advantage of the burgeoning market, involving mergers, acquisitions and alliances. In this section we describe the products of the leading vendors in the educational administrative systems market, and the moves they have made to interoperate with LMS products and suppliers. 

The aims of this section are to:

· Outline the key factors for the e-University to consider when selecting an electronic administrative system.

· Review current systems on the market according to a number of important criteria.

· Consider the relevant experience to date of Ufi in setting up learndirect.

The scope of this section includes administrative systems and their interfaces to, or integration with, learning management systems and Web platforms for online administration.

10.1
Key Questions

The idea of an e-university implies an extended set of requirements for administrative systems over and above those that would apply to a student records system in a traditional university context. As can be seen in figure 1, the administrative system is required to handle student records, student course selection, course registration and payment of fees – all seamlessly online. Additionally the administrative system needs to be able to interact with a learning management system (or systems) to provide an integrated MLE. Thus lecturers should be able to prepare a course in the LMS which when completed passes the data to the administrative system to update the course catalogues. Some of the interactions involved are depicted in figure 1.

For the purposes of this survey the key questions are:

· Can the administrative system support the requisite online administration and interactions with students, academic staff, administration and management?

· Does the administrative system adequately support integration with LMS systems?

A further question to consider is whether the vendor is offering an integrated solution. This would comprise the administrative system together with a Web platform for online access and an LMS. Or will they provide an administrative system with appropriate integration capabilities (such as compliance with standards, e.g., IMS) so that the system can be integrated with different Web platforms and LMS systems? As has been suggested earlier, the latter provision may be more appropriate for the e-University (Ufi, in contrast, selected the option of an integrated solution).

Typically the situation with any given system is neither one nor the other and vendors will make considerable efforts to tailor a solution to the needs of a purchasing institution. Also new partnerships and strategic alliances between administrative system vendors, Web portal suppliers and LMS providers are continually being announced, which confirms that the situation is highly dynamic. Each major vendor is trying to ensure that they cover as much of the required ground as possible to offer the customer a “complete” solution.

The question for the purchaser to consider, when an integrated e-learning solution is being offered, is whether the administrative system that best fits the requirements also comes with a Web portal and, even more importantly, an LMS that best fit requirements. If this is not the case then the question of compliance with Learning Technology standards to support third-party components of the purchaser’s choice becomes pre-eminent.

A specific example is provided by Banner, the administrative system produced by SCT Corporation. Banner is a market leading administrative system from the USA but with several higher education sites in the UK. SCT have recently announced a partnership with the Web portal Campus Pipeline to provide online administration and student access, and also a partnership with WebCT (a leading LMS vendor) to offer a complete e-learning package. 

However, SCT is also an investment member of the IMS standards initiative, thus suggesting that they are committed to interoperability through the IMS standards. 

A full evaluation of the integrated SCT solution would need to look at Banner, Campus Pipeline and WebCT to see whether each individual component fulfilled requirements and to see how well they work together. If one component is found to be unsuitable, for example the LMS, then it would be necessary to investigate how well a different LMS could be incorporated into the system as a whole.

This type of evaluation is clearly well beyond the scope of the survey commissioned here. Several of the JCIEL funded projects
 mentioned earlier are engaged in performing precisely that type of case study. Our aim is rather to select a small number of leading administrative systems and examine what their strategy is for providing a complete e-learning solution.

10.2
An Overview of Administrative Systems

Here we describe a number of systems that we consider are currently the most relevant for the e-University to consider. Some have been included because they are worldwide market leaders and some because they are specific to the UK context.

For each system we generally provide the following information:

· system name

· vendor description (in their own words)

· market position

· basic description/feature summary

· strategic alliances (particularly with Web portal providers or LMS vendors)

· online administration capabilities

· integration with LMS

· comments

· Web site

Note that PeopleSoft is a significant supplier of enterprise solutions to the education market in the USA. It markets a solution similar to SAP. It is not, however, currently active in the education market in the UK.

10.2.1
EBS

In Their Own Words

Fretwell-Downing Education (FDE)’s market strategy is to broaden its footprint in education and we are therefore reviewing the needs of the HE sector in our development strategy. Our experience of developing and implementing administrative systems spans over 18 years and would be applicable to the development of a specific e-University administrative solution integrated with learning delivery and management systems. FDE is currently uniquely placed in having core business expertise in both areas and is committed to early adoption of standards to offer integrated solutions.

Market Position

Major suppliers of their Education Business System (EBS) to the UK FE sector along with Capita and Microcompass.

Feature Summary

EBS is a modular system, i.e., individual functional elements can be used building around the core aspects of the curriculum and college organisational structure. The list below summarises the various modules, some of which will be of marginal interest to the e-University.

· Reference data and the curriculum model. This is the heart of the system, in which many of the keys to the flexibility of the EBS lie. There is a need to answer not only how the system can handle the curriculum today (with all the complications of qualification aims, module delivery, etc.), but also how it will adapt over time to the demands placed upon the institution. 

· Prospectus. The Multimedia Prospectus allows any relevant college leaflets, photos and videos to be used as part of a view-only, online information store featuring the offerings of the institution.

· Enquiry Management. Designed to capture all detail from the prospective student’s first point of contact with the institution. Incorporating “interest” and action management functions, embedded postcode databases, letter and mailshot generation and evidence of guidance flags, Enquiry Management covers the key aspects of this increasingly important area of activity.
· Applications Management. Able to take new applicants directly or “roll forwards” from Enquiry Management, this module offers full control of the interview, offers and acceptance phases of the application process. Integration with MS Office applications provides letter, mail merge, e-mail and fax facilities as part of the module. 
· Student Registration. Often referred to as “enrolment”, this process represents one of the main challenges to computer systems and operational management skills within a university or college. EBS offers a number of different (and complementary) approaches to meeting this challenge. 

· Financials. EBS Financials is the outcome of a strategic partnership between financial systems specialist Cedardata plc and Fretwell-Downing Education. As a result, Cedardata’s Oracle-based client-server system, cfacs Version 8, has been integrated with EBS Students to provide a fully integrated student records and finance solution. EBS Financials offers a comprehensive financial information management and accounting system. 

· Register Recording and Attendance Management. Intelligent register generation for Normal, Short and Drop-In Registers allows institutions to mix and match modes of study designed to meet the needs of students without losing track of their attendance. Room utilisation statistics, tutor attendance monitoring and student absence reports all form a standard part of this module.
· Examination Submissions and Timetabling. There are few areas of system usage where accuracy and prompt reporting is more crucial than in examination submissions and results. EBS encompasses all the required functions in this area including timetabling, invigilator schedules and statutory outputs. The system interfaces with most major external bodies meeting required standards including EDI and VEMS.
· Student Tracking. With the rise of NVQs and GNVQs in the FE sector, the importance of tutor-based student tracking has become unquestionable. The burden of paperwork that supports these programmes is heavy and adds substantially to tutors’ workloads. Fretwell-Downing Education is developing a fully integrated student tracking system designed for and by tutors.
· Student ISR Management. The enormous demands placed upon MIS staff in the input, validation and generation of the Individual Student Record (ISR) has a major impact on other aspects of important activity. EBS provides a fully integrated ISR management function that avoids the need to carry out repeated exports to the FEFC validation software. This includes a fully auditable ISR for every census for every student; this is important for audit purposes. 
· Unit Planner. This module is aimed primarily at the FE sector. It is the challenge of tracking, optimising and modelling tariff unit profiles that preoccupies senior management. The use of the FEFC funding software offers only a small part of the solution and depends on an ISR for its data. This lacks the ability to profile across college structure, by course, programme, time, etc., and thus fails to assist the planning and management processes. Unit Planner is able to profile a full tariff unit analysis on the basis of an ISR but also by direct links to EBS, taking up-to-the-minute enrolment, transfers and withdrawals into account. With extensive profiling, diagnostics and modelling facilities it represents a key component for all colleges. 

· EBS Agent. This offers the institution a full Web-based interface providing a simple, accessible and secure environment that allows not only the review of student information but also a range of functional elements that can be implemented selectively by the college. Examples include: intranet progressions to track a transfer; withdrawal and completion of students; electronic registers (a paperless attendance system), etc.

· OLIB. Providing comprehensive library management functionality, OLIB7 also brings the benefits of advanced features such as multimedia support, remote database searching and integration of printed and electronic information sources. A true Microsoft interface is standard for all library functions, with the option of a Web interface for end-user searching.

Strategic Alliances

There is a close relationship with the Ufi learndirect, which is a strategic customer. FDE are members of a consortium led by Logica that is implementing the Ufi network and learning management system. Cedar group provided the basis for the Financials module.

Online Administration

There is a Web interface to the EBS system, although the system is currently designed for management and academic staff to access and perform administrative functions. There is some student access, although the tight integration between the EBS and the Learning Environment (LE) learning management system (see the entry in the LMS appendix) means that online access to relevant administrative functions would probably occur in the future through the LE system.

LMS Integration

Fretwell-Downing have developed an LMS, LE, which has been adopted by the Ufi. This is designed to work harmoniously with the EBS. Fretwell-Downing are investment members of the IMS initiative and are active in other initiatives, stating that they are committed to interoperability through standards.

Comments

Fretwell-Downing have positioned themselves to be major players in the online learning field. However, its LE is clearly focussed on supporting individually focussed training contexts in colleges, and does not have the pedagogic range that may be needed to support higher education. To become major players in this field will require some major modifications to FDE’s systems. Their active involvement in standards work is a major advantage.

Web Site
 

http://www.fdlearning.com/html/products/ebs.htm
10.2.2
Genesis

In Their Own Words

As an integrated solution, Genesis Students provides access to consistent information for everyone who needs it and encourages knowledge sharing among all those in your education community in ways never possible before. It also eliminates data re-entry and speeds-up administrative tasks.

Genesis provides leading business intelligence tools for easy access to more relevant information to support your planning and management decisions. You can use the data gained from administration tasks to better know and predict your students’ needs and to make informed business decisions. 

As learning moves beyond the campus, Genesis Students unlocks the true potential of the Internet with powerful, web-enabled solutions that give you the capability to provide Internet-specific administration facilities such as an online self-enrolment systems for students.

Market Position

Three HEIs are currently using the Genesis Students product, as are several FE colleges and LEAs. There is a very substantial Web-based system that Ramesys, the company selling Genesis, has implemented for Lincolnshire County Council called NetLinc as part of the National Grid for Learning. It is accessed by about 70,000 users in over 200 locations. The experience gained from this implementation is influencing the developments in the Genesis products for higher education.

Feature Summary

Genesis Students is an integrated solution for higher education including:

	· enquiries
	· admissions

	· student registration
	· enrolment

	· course structure and planning
	· accommodation

	· fees management
	· examinations and progressions

	· education statutory returns
	· graduation

	· alumni
	· management reports


The above modules have been designed for use by administration staff who will be regular users familiar with the power and flexibility of the system. These users will be able to access the system using PC client or Web-browser-type interfaces.

Ramesys also recognises that universities aim to streamline their administrative processes and provide easier access to information by occasional users such as academics and students. There is a series of Web-enabled modules which can be deployed using intranet, extranet or Internet access depending on the university’s policies.

Examples of these Web-enabled modules include:

· Student Self-Enrolment. Allows students to verify and amend personal details and select modules for enrolment (using defined Rules).

· Academics (extranet). Provides easy access for academics to appropriate information about their courses and students. This also simplifies processes such as exam marking (extracting cohort lists and uploading marks).

· Students (intranet). Enables students to amend some personal details, access information services and use e-business facilities.

· Enquiries (Internet). Allows enquirers to access prospectus details, register interest and receive information packs while recording marketing information for the university.

Genesis Students is an integrated application suite covering each major function that a university performs. It is based around the concept of a Contact where each piece of information, from each of the diverse areas of activity, is gathered together as a single record with common linkages and structures. 

Within Genesis Students a Contact is established at the time of the first enquiry and, if appropriate, continues through applicant, student, graduate and alumnus. The concept of the Contact provides the foundation for high-quality and sophisticated management reporting, modelling, trend analysis, statistics and marketing.

The use of a Contact also removes the need to re-enter basic data (name, address, date of birth, etc.) and reduces the risks of data inconsistency, duplication of records and other problems inherent in manual data entry.

When Genesis Students is implemented with Genesis Finance (see below) the use of the Contact is extended. In this way the student data is used to create a customer record within the Sales Ledger, again reducing the data capture process and the errors associated with data entry and multiple databases.

This approach ensures that, for example, when a student is charged for course fees or accommodation, the data automatically appears in the Sales Ledger, and when payments are processed the outstanding debt is reduced on both the Student Record and the Sales Ledger.

This model can be further extended. When appropriate, the Contact record will represent many different aspects of the same contact. These aspects will represent details of a supplier, customer, staff member, student or alumnus, as well as membership of internal committees, external committees, working parties, associations and professional bodies. 

Genesis Students is a Rules-based system. As the University’s requirements evolve, the Rules can be modified to reflect the changes. Using progression as an example, students in one academic year may need 120 points to progress to the next level of study. By the following academic year the standard could be 150 points, which can easily be implemented by changing the Rules for progression. In this example, a student that has been delayed in the first academic year can progress on 120 points in the following academic year (if the Rules allow).

All information on each student resides in a single record of the Genesis Student system, including information on application, admission, enrolment, course schedules, course participation, academic performance, graduation and alumni activity.

Genesis Students is Web-enabled, providing Internet-specific administration facilities such as an online self-enrolment system for students. Genesis Gold provides a knowledge management system. 

Genesis Finance is a comprehensive suite of integrated accounting modules. It also integrates with Genesis Student. 

In addition to the core Nominal Ledger, Accounts Receivable and Accounts Payable elements, Genesis Finance provides diverse functionality via Purchase Order Processing, Stock, Assets, Budgeting, Projects, Petty Payments and Bank Reconciliation.

Multi-company facilities allow accounting across any number of organisations and full multi-currency ability is offered.

Genesis Finance has been developed to combine ease of data entry with rich functionality and user-orientated reporting facilities. 

There is another product called Genesis Gold. This can provide a common portal for a university so that users have controlled access to information according to their own specific profile. For example, Genesis Gold can link to Genesis Finance so that a student’s credit worthiness is checked before they are allowed to access learning materials that they have registered for.

Strategic Alliances

COMPAQ, IBM, Microsoft, Oracle and CISCO have given Ramesys preferred education partner status.

Online Administration

A number of Web-enabled modules are outlined above.

LMS Integration

There is no LMS integration at present, but Ramesys are in discussions with a learning management system supplier with a view to their two systems working together.

Comments

Genesis currently has no link to an LMS but Ramesys Professional Services is very active in the field and have the resources of a large company behind them (with significant expertise in e-business and the Web). The Ramesys Group has an annual turnover approaching £100 million.

Platforms

Genesis runs on UNIX platforms. Genesis Gold runs on SQL Servers.

Web Site

http://www.ramesys.com
10.2.3
HEMIS

In Their Own Words

One of the main criteria used by a university in the selection of a student records system is to look at its ability to integrate with other areas of the management information system. Emis prides itself on the ability to link into existing or planned elements of a university’s MIS structure. We promote a policy of integration with “best of breed” applications through agreements with a range of leading suppliers of financial, accommodation, timetabling, access control and reporting systems. The benefit to our customers of this “one-stop shop” approach is that all training, consultancy, support and implementation are provided from a single source ensuring continuity and consistency.

Market Position

Emis, the company that markets HEMIS, is now part of the Capita Group. Capita have also bought the Dolphin
 and DIAL educational management systems. They plan to produce a single product to replace the existing three products. They will also guarantee that purchasers of HEMIS will have their investment protected when the new product comes out in the next two years. This does, however, make the current situation a little uncertain. It has also made it difficult to get very clear information.

Feature Summary

The Enquiries software enables responses to enquiries by phone, letter, in person or via e-mail. Enquiries software is used to record the initial contact, conduct course searches and select associated media items (such as the university prospectus, course leaflets or promotional gifts), as well as to produce the accompanying personalised letters to enquirers. Once contact has been made with the university at this stage, records of enquirers can subsequently be rolled over into applications and enrolments. Emis has a fully Web-enabled product called Virtual Prospectus, which enables the creation of a set of Web pages based on the curriculum information stored in the database. Enquirers are able to browse through the Web pages and select their choices from those available. The details are logged and subsequently fed through to the Enquiries software.

Facilities in the Admissions software include the recording of applications, applicant details and qualifications; setting up offers, letters and interview details; facilitating online communication with a range of admissions agencies (UCAS, GTTR, SWAS, NMAS);
 processing clearing applications; and forming a complete audit trail of applications through the admissions cycle.

Enrol is a student enrolment and fees maintenance system used to record personal details, enrolment information, fees, invoices and payments received for all students at a university. Enrol can handle a variety of fee situations and can be used to record fees linked to enrolments on courses, modules or subjects. In addition it can record fees for administration charges, examination entries or award certificates.

The recording of assessment details and progression routes forms a complete picture of a student’s performance, from individual detailed assignments up to the final major award or awards. The recorded data can be utilised for performance analysis. The Assessments software allows academic staff to view student details from their own desk, as well as call up lists of students via a Windows interface (not Web). These lists can be updated with Assessment, Module and Course grades and marks. At the same time, lecturers and tutors can record students’ other achievements as well as their own comments. Tutors are able to keep a detailed track of the students under their care. Students can have access to similar details via the Internet/intranet.

Strategic Alliances

Emis has a policy of integration through agreements with a range of leading suppliers of financial, accommodation, timetabling, access control and reporting systems, including Walker (finance systems) and Scientia (timetabling). The Scientia Web Server runs on standard networks, an intranet and the Internet.

Online Administration

No information available.

LMS Integration

No information available.

Comments

The current version of HEMIS is primarily a Windows-based environment, although the Virtual Prospectus can be accessed over the Web. The replacement product will, very probably, provide support for the Internet/intranet. Much clearer information about the plans for the future is needed for it to be seriously considered for the e-University.

Platforms

Windows-based systems running the SQL database.

Web Site

http://www.emis.co.uk
10.2.4
MicroCompass

Market Position

MicroCompass is an established supplier of information management systems to the further and higher education sectors. The company has developed integrated software for the management of the Student, Finance and Personnel records, although each component of software can be implemented independently.

MicroCompass has clients in the UK and Australia. In the UK there are 12 higher education institutions using its software and in the region of 100 users in further education.

Feature Summary

The three core systems, QL Students (QLS), QL Finance (QLF) and QL Personnel (QLP), also feature integration as a prominent aspect of their design. They are modular in construction, but have an underlying unified database so that common information is shared between modules. 

The common design means that software functions from any part of QL can be combined on desktop menus to provide a user interface which is pertinent and uncluttered. All menu, button and field names are soft coded, enabling the institution to tailor terminology to its own preferences. Access to software functionality and data is controlled by means of an elaborate security system which is defined by the institution to suit its own particular needs. 

QL Students is a comprehensive management information system which enables institutions to organise their resources to maximum effect in the delivery of an effective education product to its students. Central to this is the development of an appropriate curriculum, structured so that courses strike a balance between resource utilisation and teaching effectiveness. From enquiry to final enrolment, QLS manages the admissions process with a high degree of automation. Student data can be rolled from stage to stage and added to as appropriate, so that the production of statutory returns becomes a simple by-product of the student administrative process. Separate versions are available for the further and higher education sectors. 

QL Finance is an industry standard financial management system in use at over 20 commercial sites, in addition to 40+ sites in the education sector. It is multi-currency, multi-company and multi-ledger, and addresses all aspects of financial accounting including inventory control. The core system is designed to provide the tight central control required by the accounts department whilst QL-x technology allows the devolvement of the purchasing, budgeting and reporting functions to budget holders at departmental level. It is totally scalable, providing multi-user access across any number of sites.

QL Personnel provides the human resource management of an institution with the ability to computerise the information storage and retrieval functions which lie at the heart of any personnel system. In addition to the core Personnel Management function, three additional modules are available as part of the QL Personnel system. The Staff Development module allows a structured approach to the training needs of employees across the institution. Contract Control is a major benefit to those institutions with a high number of sessional contracts in use. Payroll Processing is the third module available within QL Personnel. QL Personnel itself captures much of the information required to produce a payroll and the addition of the Payroll module provides the processing facility (together with document production and reporting).

Strategic Alliances

In addition to developing and supporting core information management systems aimed predominantly at the education sector, MicroCompass is also a solution provider to its customers. This role encompasses the implementation and on-going support of its own systems as well as facilitating the links to the broader IT framework within user institutions. In this regard the company has developed strategic alliances with a wide range of associated companies to address the needs of their customers. These alliances include:

	COMPANY
	AREA OF EXPERTISE 

	IBM
	Hardware

	Microsoft
	System software

	Oracle
	Database software

	CELCAT
	Scheduling software

	Laminex
	ID Cards

	DRS
	Remote data capture devices

	Quantarc
	Estates management

	Inheritance Systems
	Learning resource system

	QAS
	Postcode database

	OCCAM Solutions
	Accommodation

	Razors Edge
	Alumni

	Granada Learning
	Managed learning environment (the system is called LearnWise)


Online Administration

Whilst QL provides the core administrative functionality, the addition of QL-e provides Web browser access to the live database for enquiry purposes and provides a medium for remote data capture. It uses standard Web browser technology and offers a “soft”, totally user-definable view of QL data which is ideal for the occasional user. If users know what they want, they can find it by building their own view of the database using a simple point and click routine. Full QL security features still apply.

Entering data via the Web raises huge issues surrounding the accuracy of data, particularly as this facility would most likely be used by occasional, untrained users. QL Checkpoint is the generic gateway through which all data entered into the underlying QL database will pass in future. It is a sophisticated batch validation routine which makes thousands of business logic checks before data is posted. Correct data is allowed through, whilst errors and omissions are held in suspense pending online correction or further investigation. Checkpoint will also lay the foundation for the ability to enter external information captured on any third-party software to be electronically loaded into QL with full data validation. 

Learning Management System Integration

The emergence of electronic distance learning and the development of systems to deliver and manage this is a significant new factor in the education arena. It is already apparent that major international players will be involved in this field and that standards will be defined which allow these systems to interface with other relevant administrative software operating at customer sites. The winners in the standards battle now appear to be IMS for the development of material, and Microsoft LRN for the method of delivering material over the Web.
 However, because there is a wealth of material already published in other formats (notably AICC), most suppliers will offer filters to enable conversion.

According to the company:

Strategically, we believe that our role should be to facilitate a two-way exchange of pertinent data between QL systems and any managed learning environment. In this regard, the development of QL Checkpoint (referred to above) which uses the internationally recognised XML standard to map data between applications is a major development. Over and above this, MicroCompass has a strategic alliance with Granada Learning to create specific links with their LearnWise product and to become actively involved in the implementation of LearnWise at joint sites.

Comments

MicroCompass is obviously moving fast to meet the requirements of the online learning community. Although it is not as far down the road as, for example, Fretwell-Downing, this is not necessarily a disadvantage. Its strategic alliance with Granada Learning is significant but what will probably be more relevant to the e-University is its ability to support standards, notably IMS.

Platforms

QL is a fourth generation product which is highly portable across operating environments. QL is supported on three operating platforms: UNIX/Oracle, NT/Oracle and NT/SQL Server.
 It is designed for a client-server deployment and uses the TCP/IP protocol to facilitate data traffic across a network. At the client end, QL is presented to the user within the Windows operating environment or, in the case of QL-e, via HTML-based Web pages.

Web Site

http://www.microcompass.com

10.2.5
SAP

In Their Own Words

SAP Higher Education & Research enables universities and research institutions to react more flexibly to changing requirements than ever before. It improves the quality of their business management and organisational processes, thus giving them the leading edge in the competition for students and research projects.

Market Position

SAP is one of the major business software suppliers in the world and, as such, addresses a huge range of markets. SAP markets SAP Higher Education & Research. This is the product that is outlined below.

mySAP.com is an Internet/intranet portal. It is also outlined.

SAP software is installed in many universities throughout the world, including the University of Newcastle in the UK.

Feature Summary

Although SAP Higher Education & Research is only a small part of the SAP software range, it still has a large number of components. This overview concentrates on those most likely to be relevant to the e-University.

SAP Higher Education & Research is client-server software specifically aimed at the higher education market but it is part of the main SAP range. It therefore uses the well-proven design architecture of SAP R/3. It is highly modular and scalable which could be of advantage to the e-University. It is also Internet/intranet enabled. 

The features considered the most relevant are outlined below:

· Teaching & Studies includes:

· Student administration, including processing students’ applications whether they are submitted by mail or over the Internet.

· Curriculum planning.

· Teaching & Examination, including checking of prerequisites and the related follow-up activities.

· Online and distance learning.

· Organisation Management covers funds management, financial management and the necessary controls. It provides:

· Budgeting.

· Financial and Management Accounts.

· Revenue Management.

· Business Intelligence & Data Warehousing – this is potentially important because it permits the production of custom reports, as graphs if appropriate, to inform management decision making.

· Customer Relationship Management supports market research and product marketing. It permits focussed marketing to different target audiences. It also supports alumni services.

· Human Resource Management supports the management, academic and other staff working for the institution. It includes:

· Organisation & Position Management, which handles funding and planning of departments and work groups according to budgets and other constraints.

· Recruitment.

· Personnel Administration.

· Personnel Development & Training.

· Payroll.

· Material & Services Business Support – although we are considering a virtual university in the case of the e-University, there will, of course, be assets that need to be managed (although the scale will be much smaller than with traditional institutions). This functionality includes:

· Material Requirements Planning.

· Inventory Management.

· Facilities Management.

· Business Support, which includes:

· Cash Management & Treasury to manage liquidity, investment portfolios and risk. It also supports the management of loans, foreign exchange, etc.

· Investment & Project Management aids the tracking of capital expenditure and all related functions such as quotations and cost estimates.

· Real Estate & Property Management supports the whole process of purchase, statements of account, property management costs, invoices and payments, services and so on.

· Travel Management supports the management of travel expenses from the initial travel request to the final expense submission.

These functions are integrated with the Organisation Management application components to prevent duplication of information and enhance the accuracy of the data that is held.

mySAP.com is a functionally rich enterprise portal that provides users with Web-based access to SAP modules and other applications.

Strategic Alliances

SAP has a large number of alliances with software and hardware suppliers and consultancies throughout the world. We know of none that are particularly significant to the e-University project except the one with UNITAR in Malaysia which is summarised next.

UNITAR (Universiti Tun Abdul Razak) is Malaysia’s first virtual university. SAP has set up a partnership to enhance both parties’ research and development. Part of the press release, dated 24 July 2000, says:

Through this R & D partnership, SAP would be able to leverage on UNITAR’s cost-effective, high-quality e-learning concepts and practices to optimise mySAP.com. In return, SAP will contribute knowledge on mySAP.com solutions to help UNITAR create an Internet-based customer-centric, open, personalised and collaborative environment within and beyond the organisation.

UNITAR is a wholly owned subsidiary of KUB Malaysia Berhad, a publicly listed company.

Online Administration

This is provided through mySAP.com.

LMS Integration

None known about.

Comments

SAP is becoming active in this market as the project with UNITAR makes clear but its main thrust currently is supporting conventional universities. As a major enterprise software supplier it cannot be ignored.

Platforms

SAP applications will run on a wide variety of platforms.

Web Site

http://www.sap.com 

10.2.6
SCT/Banner

In Their Own Words

SCT, WebCT, and Campus Pipeline have joined forces to create an integrated solution for all of your online services. Now you can meet the needs of all your constituents and deliver round-the-clock, hassle free access to administrative services, e-learning, campus intranet offerings, community tools and Internet content from a single login!

No other technology solution for higher education is so complete. It’s the quickest, easiest way ever for your students, faculty, alumni and employees to get the personalised information they need at anytime. 

Market Position

SCT is a major player in the USA (with 45–48% of the market) and growing fast in the UK. It has at least seven UK HE sites now, including Bangor.

Feature Summary

· Web for Students provides students with secure World Wide Web access to information. Students can apply for admissions, register for classes and retrieve financial aid data.

It also provides an interactive Web interface to administrative systems for applications, registration and credit card payments and does not compromise system security or institutional policies.

· Web for Faculty & Advisors provides academic staff with secure access on campus or at home to the information they need to manage course information and advise students.

· Web for Employees provides a self-service option for getting up-to-date answers to routine HR questions. Employees can:

· complete and submit their timesheets 

· view their career and pay history 

· enrol in benefits 

· update personal information in the database 

Web for Employees provides secure distributed access while maintaining centralised database control.

· With Web for Executives, a Web browser can be used to access information maintained in a data warehouse. In an easy-to-use, online format, the state of the institution can be reviewed from the perspectives of academic affairs, advancement, enrolment, and finance and administration. Web for Executives produces more than 300 measurements to assess the effectiveness of key processes such as:

· enrolment

· student course registration 

· student financial aid 

· graduation completion 

· student recruitment 

· revenues and expenditures 

· accounts receivable 

· sponsored research 

· appointments 

· compensation 

· employee recruitment 

· With Web for Alumni, authorised users can access the Web for Alumni database through the World Wide Web, saving staff from answering routine questions via phone and mail.
Strategic Alliances

Partnership with WebCT for learning management.

Partnership with Campus Pipeline as Student Web Portal.

Earlier in the year
 SCT and Datatel announced their intent to form a new company to integrate Distance Learning with Enterprise Systems in the USA.

Online Administration

The online administration capability is handled by the Web portal vendor Campus Pipeline (http://www.campuspipeline.com).
 For the student, Campus Pipeline provides campus information, administrative applications, e-mail, communications tools and a personalised portal to the Internet. Essentially, Campus Pipeline “front ends” existing information system capabilities through the Web and provides for online registration.

LMS Integration

SCT offer integration with WebCT (http://www.webct.com). WebCT is currently one of the market-leading online LMS systems available worldwide (see the entry in the LMS appendix). 

Comments

No current information is available on integration with other LMS systems, although University of Wales, Bangor will be evaluating this as part of the JCIEL funded CoManTLE project referred to in section 7.1, “Joined Up Systems for Learners”.
 SCT are members of the IMS Global Learning Consortium.

Web Site

http://www.sctcorp.com
10.3
The Administrative System Being Implemented by Ufi

Ufi is implementing an administrative system using Fretwell-Downing’s Education Business System, which has been described earlier in this section. They are also running Fretwell-Downing’s learning management system called The Learning Environment, which is included in the appendix.
 Between them, these two packages will support the delivery of education through learndirect, which is the generic brand name that Ufi has adopted.

learndirect products are distributed using a system of hubs that can then have several learning centres linked to them. Because of the fairly complex funding arrangements, involving the Further Education Funding Council (FEFC),
 that have had to be put in place to pay for learners to take the courses, a college of further education must be a member of a consortium running a hub. For this reason, all registration of learners onto courses must take place via a hub and courses are sold only to hubs. An administrator handles the registration of learners. Billing of hubs for a whole course takes place on registration and has to be paid whether the learner completes the course or not.

The FEFC is partly funding learners through the colleges that are parts of the hubs. All the information that is needed by FEFC can be entered into learndirect although it is not all needed by learndirect. At present there is a problem with getting relevant information into both learndirect and the college’s own system. This leads to double entry. This is not very popular or good practice and should be addressed in the medium term.

Some learndirect courses are studied entirely offline. In these cases the registration process is the same but other information, such as completion of modules or of the entire course, is dependent on the learner or the tutor providing the course. The information that can be collected from this group of learners is inevitably minimal.

learndirect does not sell directly to the public.

Once a learner is registered, the recording of the study itself is handled by the learning management system (the Learning Environment). There is a Learning Log that holds some essential information about each learner and can also hold a lot more if the learner wishes to add it. For example, a learner can add information about prior learning. It can thus build up to form the basis of a CV. The administrator and tutor at the hub have access to some parts of the Learning Log; other parts can be kept confidential to the learner if they so wish.

Learners get an e-mail address when they first register and they are allocated to a tutor. They then have access to chat rooms and conferences and can e-mail their tutors and others directly.

The administrative system, EBS, links to a financial system called Access Accounts for the purely financial aspects of running the whole of Ufi. Access Accounts therefore covers much more than the billing of hubs.

EBS records extensive information on:

· Usage of courses.

· Usage of learndirect by learners and which of the courses (for which they are registered) they are accessing.

· The progress of learners where courses are modular.

· Tutor activity.

· Etc.

EBS can automatically e-mail a learner if he or she has not been active for a specified period or for other reasons; the tutor would automatically be informed at the same time.

The management information that EBS will provide will inform learndirect management about overall usage and usage of each course, completion rates, average connect times for courses and so on. This information will also be available by hub. Individual hubs will be able to get the details for their own learners. EBS will also be able to report on tutor interventions by course. EBS will thus provide essential management information that will allow hubs, the management of learndirect and the Department for Education & Employment
 to monitor and report on the success of the project, individual courses, tutors and the relative performance of individual hubs. It will thus be possible to maintain a continuous up-to-date audit of the performance of learndirect from the top down.

EBS can also have a proactive role in marketing. This has to be carefully implemented to meet the requirements of the Data Protection Act but, provided learners do not object, they can be informed of follow-on courses where sequences of courses can lead to a qualification or other available courses might naturally be of interest. Willing learners can also be followed up for market research.

learndirect does not include commercial advertising on its Web site.

The team at Ufi and their contractors have done a remarkable job in developing their system to a very tight time-scale. There is no doubt that the e-University will be able to learn a lot from their experiences in those areas where the common issues are far greater than the differences.

10.4
Summary

Any of the above companies
 whose products have been summarised should have the capability and systems to provide a secure and effective administrative system for the e-University, but none can provide an immediate solution without some adaptation of their existing products. Some are further down the road than others. SCT and Fretwell-Downing have made significant attempts to embrace open standards, and to achieve interoperability with at least one LMS (Fretwell-Downing providing its own). Others are working towards open standards. All systems, except HEMIS, provide some degree of Web-based administration. SCT, in particular, provides for complete access to its systems via a Web browser. Fretwell-Downing is already involved in providing an online solution for a client (Ufi), but this is very different from that required by the e-University.

All suppliers are moving as fast as they can to meet the constantly developing requirements of the market. Those that wish to provide links with LMSs developed by other organisations are, to some extent, constrained by the fact that the standards are still at a fairly early stage of development.

11.
A Review of Relevant Issues and Developments in the Field of e-Commerce

11.1
Introduction

According to Andy Grove, the chairman of Intel,
 all companies will be Internet companies within five years or they will not be companies at all. This may seem arrogant and typical of someone in his position but in the cold light of day he is probably right. The Internet, unlike the other great technological advances of the last century, will not only change the way we work, learn and play, but do it at far greater speed. Ironically, even in the United States, the most wired country in the world, most people still lack, or choose not to have, Internet access. In most people’s lives, for those who have access, perhaps both at work and at home, the Internet is something which is a sometimes useful (and sometimes frustrating) addition to their lives. In business and education, however, it has the potential to be a revolution. The whole concept of an e-university is an example of this.

11.2
e-Commerce in Business: Current Status and Developments

e-Commerce goes far beyond simply buying and selling and into the processes and culture of an organisation. Its potential is mind-boggling. According to a survey in The Economist:

[Forrester Research] forecasts that inter-company trade of goods over the Internet…. will double every year over the next five years, surging from $43 billion [£28.7 billion] last year to $1.3 trillion [£867 billion] in 2003. If the value of services exchanged or booked online were included as well, the figures would be more staggering still. That makes Forrester’s forecasts of business-to-consumer e-commerce over the same period – a rise from $8 billion [£5.4 billion] to $108 billion [£72 billion] – look positively modest. There are two explanations: business-to-business spending in the economy is far larger than consumer spending, and businesses are more willing and able than individuals to use the Internet.


 [image: image4]
Fig. 2. US business-to-business e-commerce projections, 1999–2003. (Data from Forrester Research, http://www.forrester.com.) 

The above are business-to-business (B2B) forecasts but by 2003 the Internet will have reached well over half of all US households some with broadband access to the Internet and World Wide Web at a low cost. Already in the UK, some companies, e.g., NTL and BT, have offered almost completely free access to the Internet, obviating the fear of telephone line charges. These changes are setting the stage for business-to-consumer (B2C) e-commerce that could top $500 billion (£334 billion) by 2003. (It should be remembered that former predictions of Internet-related growth have frequently erred on the side of underestimation.)

Much of this growth in consumer e-commerce will be fuelled by the current generation of consumers in their early 20s, what Forrester refers to as the “net-powered generation”. The impact of this will be that consumers will expect easy-to-obtain information, greater choice and lower prices. Companies that fail to deliver this will be left behind.

To remain competitive, companies should not concentrate their marketing strategies solely on processing transactions. The task of companies will be to enrich the buying experience of their online customers by building more intelligence into e-commerce sites. The term for this is making a site stickier. Site loyalty will become a major issue.

US-based International Data Corporation (IDC) surveyed executives at 100 leading e-commerce companies and found that 93% of them had undertaken aggressive customer loyalty initiatives. The most common approach, according to IDC,
 was to personalise the customers’ online experience with customised products, services and content. Amazon and Jungle
 are two good examples of this. Their sites are used as a resource as well as an e-commerce site which inevitably produces loyalty.

A frequently used marketing byword is “know your customer and know your competition”. Many companies that concentrate entirely on sales overlook the possibilities of market intelligence that can be obtained from Web sites – far more than from conventional commerce. Data on any visitor to a Web site (including his or her habits) can be logged very easily. A separate industry is now growing in the collection and use of what is called “e-intelligence”. One of the major players in this is SAS Institute,
 which now has a turnover in excess of £1 billion and 6,500 employees worldwide. These companies help create knowledge for an e-commerce company to customise and enhance relationships with its customers which, in turn, improves the effectiveness and profitability of key processes and operations. This has also been the message of a recent series of BT advertisements on television.

	What are the Drivers of Business-to-Business e-Commerce?

	Q: What is the greatest benefit to be derived from offering e-commerce in your business over the next five years?

	Access to broader range of customers
	37%

	Improved customer service
	21%

	Reduced operating costs
	17%

	Faster service/product delivery
	13%

	Other
	2%

	Don’t know or no answer
	10%


Fig. 3. The drivers of business-to-business e-commerce. (Data from Robert Half International [RHI] Inc. survey of 1,400 CFOs; see http://www.rhi.com/.)

The costs involved in building high-order e-commerce platforms are very high. A survey by IDC of 100 e-commerce leaders found that these companies spent nearly $6 million (£4 million) to build e-commerce sites, $8.6 million (£5.7 million) to promote them and $4.3 million (£2.8 million) per annum to maintain them. Naturally, therefore, return on investment (ROI) is a big issue. The usual ROI business models, however, do not necessarily apply. 

The recent report that Amazon was about to fold due to lack of cash sent its share price falling. The founder of Amazon, Jeff Bezos, vehemently denied this, but the forecast was looking at Amazon using a retail business model. Comparing inventory turns and gross margins will inevitably produce a picture but not necessarily a true one. But the field of e-commerce is so new that venture capitalists and banks have still not fully grasped the different paradigms involved. 

What is true, however, is that the more wired the world gets, the easier it will be for companies to move their businesses onto the Internet. At the moment some “e-tailers” still have to rely on non-Internet-based infrastructures, such as distribution and warehousing. As B2B increases over the next few years, not only will more and more companies embrace e-commerce in so-called “clicks and mortar” operations, but the profit margins will increase as more and more of the back office becomes Internet-based also.

Other e-commerce companies such as eBay.com (the Internet auctioneer)
 are already in profit. This is because in many ways, once the site is up and running, consumers fill its pages with items to sell and the computers handle the exchanges; eBay just collects the money.

	People Over Profits

	Q: Name the two top metrics for measuring e-commerce success.

	Customer/user satisfaction
	62%

	Revenues

	53%

	Profitability

	27%

	Incremental revenues

	15%

	Incremental customer/users
	11%


Fig. 4. People over profits. (Data from Jupiter Communications survey of corporate executives, 1999, JupiterResearch, http://www.jupiterresearch.com/bin/item.pl/home.)

11.3
Acceptance of e-Commerce

Some business areas have been much quicker to embrace e-commerce than others. Buying airline tickets via the Internet is now commonplace with Ryanair, the most profitable airline in Europe, taking over 60% of its ticket sales online. EasyJet, Go and Buzz
 are all reporting a high proportion of ticket sales online. Although slow to get going, retail grocers are now seeing the potential of e-commerce. Tesco has just announced that it is creating 7,000 jobs as part of its plans to expand its Internet home-shopping service. With nearly 300,000 registered customers and sales of £2.5m a week, Tesco claims to be the biggest Web grocer in the world, and apparently it is profitable too.

The use of e-commerce falls into several categories which are currently being grouped using letters. B2C is business-to-consumer; B2B is business-to-business; and B2G is business-to-government; but very soon these boundaries will cease to be meaningful. Students-to-e-University is one such category which should defy the abbreviators. 

As said above, the current generation of university-age students will be the first to find e-commerce as nothing particularly new. They will already have used the Internet extensively both in private and academic situations and used e-commerce to buy books, music, games or clothes. Most will find that using the Internet for banking is more convenient when they are away from home, and their day-to-day living expenses will be handled by direct debit, probably using their parents’ bank accounts. How then will an e-university embrace e-commerce?

11.4
The Use of e-Commerce in Managed Learning Environments

As discussed above, the model for e-commerce is often thought to be at one level but in fact any organisation could use it at multiple layers; a university is no exception. The downside is inevitably cost.

Learning portals such as BlueU.com, Easycando.com and click2learn.com,
 that are primarily aimed at businesses, all make use of credit cards as the means of purchasing. From the point of view of a company executive at his or her desk, this is not ideal. If companies wished to use this sort of portal then separate licence arrangements would be made direct to obviate the need for form filling and entering credit card details, but there is still a need for careful monitoring of usage.

Companies such as NETg negotiate a contract with a company and then issue a log-on name and password. Any visitor to the NETg Web site with these details can access the training pertaining to that name and password. The person accessing the site will have to have software from NETg already installed on a PC which links to the LMS side of the Web site. Naturally, security is high and casual surfers stand no chance of getting free training without the necessary details. The same can be said for many other generic online courseware suppliers such as SmartForce, Maxim, Xebec McGraw Hill and Learn4business.com.

In a conventional university, pre-registration will be done at enrolment and the necessary details divulged if necessary. The payment of initial fees will more than likely be arranged either by direct debit or online banking since it is overkill to use e-commerce for this sort of transaction once per academic year. For obvious reasons students will not want to be forever reaching for a credit card, so any financial transactions that they do while online – purchasing learning materials, paying royalties to a courseware vendor, etc. – will be done transparently by the administrative back office of the MLE. 

It is in the back office, and specifically using an MLE, where e-commerce can make a dramatic difference. But it will require a great deal of effort and financial outlay to link all the various transactions into one “enterprise” system. Indeed, enterprise resource planning (ERP), which is more usually seen in major international corporations, is the nearest model to the future e-University. This implies that the business processes and organisational structure of the e-University will need to be designed to suit this new mode of operation, and cannot simply be an extension of the processes and structures of traditional universities.

11.5
How Will the e-University Embrace e-Commerce?

It is almost certain that the e-University will buy e-commerce software. This is now big business and research shows that this industry is preparing for massive demand.

Although the figures below pertain to the US market, a very similar picture is emerging in the UK. 

	Percentage of Companies Planning to Buy e-Commerce Software

	Wholesale distribution
	67%

	Process manufacturing

	61%

	Banking and finance

	60%

	Utilities
	52%

	Trade services
	50%

	Insurance
	48%

	Retail distribution
	39%

	Professional services
	38%

	Transportation
	29%

	Health Care
	25%

	State and local government
	23%

	Federal government
	14%


Fig. 5. Percentage of companies planning to buy e-commerce software. (Data from Computer Economics’ 1999 Information and e-Business Spending study, Computer Economics, http://www.computereconomics.com/index.cfm.)

There are several approaches to “import” e-commerce into an existing structure. One of these is the “all-in-one” solution offered by companies such as ShopCreator (http://www.shopcreator.com). This enables even small SMEs with only 10 products to have an e-commerce facility. For less than £200 down and £10 per month, ShopCreator will host the Web site and receive and process all transactions using secure payment servers. This effectively shields the company from all the difficulties and costs of setting up business online. A larger product called ShopCreator Store allows for 10,000+ products with the various options that can go with a catalogue of this size, e.g., one item in various sizes and colours.

Business and management consultants, however, would advocate far more serious processes involving Oracle, Sun or Informix,
 but here you are undoubtedly discussing large-scale organisational business processes. Steering a middle ground between these two approaches will be particularly difficult for many organisations.

When the e-University has clearly defined its needs for e-commerce, it will be able to include this in its requirements to the potential suppliers of its administrative systems. The successful supplier will either include it as part of its product range or have an alliance with a third party.

11.6
Payment Difficulties

There will be for some while a distrust of using credit cards over the Internet and this has driven some credit card companies to seek solutions and the first to actually launch one is American Express. According to an article in the Financial Times, Amex will be giving away a smartcard reader that will communicate with a PC.
 These special “smartcards” will contain microchips which will obviate form filling.
 Studies have shown that a large proportion of buyers have given up on online purchases because of fears of fraud after inputting personal data. Recent reports of lists of account and credit details appearing on the Internet have fuelled this. Using this device, forms will be become a thing of the past and instead purchasers will just use a PIN, making the transaction as secure as a cash machine.

Another approach is marketed by WorldPay,
 which is an online payment scheme. Banks are notoriously reluctant to provide access to merchant services in order to handle credit card services transactions. WorldPay have created what they refer to as the Payment Gateway, to which the purchaser would connect to do the actual transaction. Again, all the pain and strife involved in establishing the secure payment aspects of e-commerce would be handled by another company.

12.
Important Future Trends and Developments

Certain immediately obvious trends are addressed below, such as:

· better bandwidth

· improved performance of existing technology

We shall also identify developments that may have significant impact, such as: 

· WAP, GPRS and UMTS

· interactive digital television

· PDAs

We shall also provide an indication of their possible importance in this field.

12.1
Overview of Current Network Technology

The e-University will be based on the Internet, complete with the associated problems of low bandwidth. Over time, and with the advent of technologies such as ADSL which promise much higher data rates (up to 8 Mbps as opposed to the current modem rate of 56 Kbps), this should become less of a problem. However, it should be noted that this will vary from country to country. As has been mentioned, if the e-University is planning to support students in the less technologically developed parts of the world, it must consider the rate at which higher bandwidths will be adopted in these countries when considering the types of educational materials that will be delivered. Having to support the lowest common denominator can be frustrating and detract from the learning experiences of those with better technology. This is a problem currently being faced by the Ufi.

Greater bandwidth will of course bring with it the possibility of making a learning experience much more fun and in the long run more effective. In many organisations even the movement of compressed sound files over the network is a difficulty – let alone the delivery of video – although the technology has existed to allow this for many years. In the past, training delivered over an intranet would have to compete for bandwidth with normal office traffic, but Asynchronous Transfer Mode (ATM) technology enables files to be handled in an order of priority and hence training can arrive at its destination unimpeded.
 

12.2
Mobile Technologies

It is unlikely that Wireless Application Protocol (WAP) will have as large an immediate impact as some vendors would have us believe.
 WAP enables mobile phone users to access the Internet, send e-mails and use e-commerce to purchase goods and services (so-called m-commerce). It is unlikely however that anyone will access conventional Web sites from their mobile phones since this is simply impractical. Without a keyboard, e-mails can become tedious for all but the shortest of messages and unless the user is in a desperate hurry, purchasing all but the most basic items will be kept for the home/office/telephone or personal shopping.

However, where time is of the essence, m-commerce will come into its own. For those on the move, booking a train, flight or hotel reservation – or buying tickets for a film, for instance – will soon be commonplace. Any transaction that is time sensitive may well be done via m-commerce in the future.

It is difficult to imagine, however, the impact that WAP will have on the training industry, since (as said above) it is seldom that time sensitive. One possible scenario is in performance support where greatly reduced chunks of training could be delivered on demand. If call charges reduced significantly and at the same time bandwidth improved, then accessing an intranet remotely using a mobile phone would be viable.

Of more significance is General Packet Radio Service (GPRS), which will offer far greater bandwidth – up to 150 kbps as compared with the current 9.6 kbps. UMTS, planned for later this decade, promises to offer up to 2 Mbps. To provide a better sense of what this will be like, it is worth noting that as recently as 1997, a whole university would typically have been sharing 2 Mbps among all its staff and students – whereas we are told that, possibly as soon as 2002, a single mobile phone user will have this bandwidth. As speeds go up, mobile devices will begin to change, able to access the Internet and multimedia services.
 In this scenario, PDAs can become highly significant.

12.3
Personal Digital Assistants (PDAs)

The miniaturisation of PCs has been worked on for many years now, but the results have always had drawbacks which have limited their usefulness. Nowadays, you can do virtually anything you like on a laptop that you would normally do on a PC. Getting smaller than a laptop, however, takes away anything like a functional keyboard or a normal mouse, and limits users to a screen that can only show relatively small amounts of information. Consequently, the applications and obviously the operating system have also to be cut down, with the result that compatibility with normal PC applications is sometimes compromised.

One aspect of PDAs that warrants examination is the input mechanism. There are three possible options. A small on-display keyboard can be used to touch the appropriate keys, but this takes up valuable screen space. The second option is to use character-recognition software, where the user draws single characters on the screen and the software tool translates these into typed text. The other option is to use another software tool available on some PDAs, called Transcriber. This lets you write freely anywhere on the display and again it is converted into typed text. It can correctly recognise even cursive scribble and so this is a major step forwards.

This enables the device to perform all the normal functions of a personal organiser (or Filofax, as it is best known), such as Contacts, Calendars and To Do lists. Further to that, additional programs can be either added on plug-in cards or downloaded into the device from a desktop PC via a docking station. 

Many of the well-known Microsoft applications now have cut-down PDA equivalents such as Pocket Outlook. This can seamlessly synchronise with Microsoft Outlook to ensure that you have all the vital information with you wherever you go, as well as updating your desktop with information you acquire while mobile. E-mail is also handled through Pocket Outlook.

Internet access is not ignored and Pocket Internet Explorer enables you to surf with ease. Advanced viewing options allow pages to be “fitted to screen”, making the most of the small screen area. 

With this amount of functionality, training applications could be run on a PDA, providing they are compatible with the operating system. Connecting the PDA to either a mobile phone or a modem is straightforward, so accessing training programmes on an intranet from a remote location is feasible. The only possible downside is the small viewing area and the lack of an equivalent input device, resulting in custom applications having to be written for this device. Microsoft has been quick to bring out Software Development Kits (SDKs) for Pocket PCs which are available now. Symbian, a company jointly owned by Psion, Ericsson, Nokia and Motorola
 is also producing technologies that converge mobile communications with computing devices. It is likely that a new breed of computing device, somewhere between a laptop and a PDA will emerge, able to seamlessly connect to, and switch between, mobile and wireless networks. In this scenario, there are major implications for e-learning.

A relevant development in this area is Bluetooth. This is a wireless technology that will enable appliances such as mobile phones, PCs, printers and handheld devices like personal digital assistants to transmit data at fast rates to each other over short distances using low-power radio signals. Although Bluetooth-enabled equipment, which will primarily be mobile phones and notebook PCs for the business market, is not due to be available until the end of 2000, analysts (e.g., Cahners In-Stat Group) believe the technology will really take off during 2001 and that the sector could be worth $5 billion (£3.3 billion) by 2005.

The first five companies to officially back the Bluetooth technology were Ericsson, IBM, Intel, Nokia and Toshiba.

12.4
Interactive Digital Television

Digital television provides advantages over analogue in a number of ways. Image quality is higher. Digital transmission can transmit multiple channels to a receiving television simultaneously, so that viewers can select the channel that they wish to view. For interactive viewing there must be a modem so that signals can be sent from the television back to the transmitter. These returning signals can transmit at a much slower speed because the data traffic is much smaller. The user who is interacting with the television can be provided with full Internet capabilities using a keyboard. This means that the television and the keyboard can provide many of the same capabilities for Internet use as can a personal computer. The convergence of the technologies will continue.

It is evident that the combination of digital television for transmission of high-quality teaching programmes and interactive digital television for access to the facilities of learning management systems provides interesting possibilities. However, there are likely to be significant problems in offering viable services internationally, although this could change in the medium term.


13.
Review and Conclusions

It will be apparent from reading this report that the marketplace for managed learning environments is very fluid and quite confusing. Because the market is young, there is a large number of providers of learning management systems and there are many issues that will have to be addressed by the e-University when trying to determine which system(s) to select. 

It was not part of the remit of this report to go into details on LMSs but it was felt necessary to address the issues involved as they have an impact on any discussions about administrative systems. The issues include support for different pedagogical approaches and learning styles; the capabilities of LMSs to provide for interactive education and training that has been developed under national schemes and by different academic institutions; support for open standards; and the credibility of the supplier. These issues impinge on the selection of an administrative system; the two cannot be considered in isolation.

Although technical standards for interoperability between systems are not fully developed, they are of crucial importance for the e-University, as they offer the possibility for new technologies to be incorporated into the e-University technical system as they become available. The IMS Global Learning Consortium is currently leading the field in specifying standards. JISC is a full member of the consortium and CETIS, the Centre established by JISC to represent UK interests, has gained significant expertise in this area which the e-University should seek to take advantage of. The FE Sector is recommending the adoption of IMS specifications for its MLE, and is influencing the detail of some specifications as a consequence. The e-University might consider a similar approach.

The number of current administrative systems is quite small but there are significant differences in what they offer. Some, such as EBS from Fretwell-Downing Education, are tied closely to the LMS (the Learning Environment) that comes from the same supplier. In this particular case the e-University will have excellent field experience to call upon as Ufi get their learndirect e-Learning project fully operational later this year.
 However, it must be noted that the remit for Ufi is significantly different from that of the e-University, being totally focussed on vocational training. Higher education is more discursive, and will require a somewhat different set of infrastructural features.

Other systems such as MicroCompass specifically support an LMS (in this case, LearnWise) from a different supplier. SCT with Banner has a similar tie-in with WebCT. Each of these suppliers also sells its administrative systems to work with other LMSs. SCT has a long history in higher education, and is a member of the IMS consortium. SCT’s student records product, Banner, is also involved in several of the JCIEL projects.

The last category of supplier is filled by SAP. This is a major supplier of enterprise software that is supporting this market by extending from its base in business and conventional universities.

Our conclusions are that the e-University should:

· Put pedagogic flexibility as the key criterion in determining the technology to be used.

· Consider learning management systems and administrative systems together.

· Seriously consider making compliance to open standards for interchange of information between the LMS and the administrative system a requirement for potential suppliers.

· Decide whether they wish to adopt, or consider adopting, a single supplier policy for both the LMS and the administrative system (with the possible constraints that will result). Indeed, it may be decided that a single supplier is not appropriate even for the LMS.

· Aim to future-proof any decision that is made as far as is possible because of the speed of developments and the difficulty of predicting which trends will become dominant.

· Keep a close-watching brief on the JCIEL projects, and exploit the knowledge and experience that already exist within the UK HE community, within JISC and elsewhere.
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� By Paul Bacsich, July 2004.


� By Christopher Dean, April 2004.


� A truncated but updated version of this has been included, not in this chapter but as an annex to the compendium. 


� In fact there has been a constant ferment of this since the report was written up to the current day. Details will be given, normally when each particular organisation is first mentioned.


� CETIS is now managed by Bolton Institute, in partnership with the University of Wales, Bangor.


� JCIEL does not now exist; its work was taken over by the JISC Committee on Learning and Teaching (JCLT) from March 2002. See � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=jclt_home ��http://www.jisc.ac.uk/index.cfm?name=jclt_home�.


� Contact details have been omitted since so much has changed; but the Web site is always given.


� The part of Fretwell Downing that provides an LMS is now called FD Learning and is part of the Tribal Group.


� BlueU is still at � HYPERLINK http://blueu.com/ ��http://blueu.com/�; the easycando Web site is not active.


The click2learn service has been through several changes; finally on 19 March 2004 click2learn and Docent merged to become SumTotal Systems – � HYPERLINK http://www.sumtotalsystems.com/ ��http://www.sumtotalsystems.com/�. See the press release at � HYPERLINK http://www.sumtotalsystems.com/press/2004/03/19/1 ��http://www.sumtotalsystems.com/press/2004/03/19/1�.


There is a good list of e-learning portals at � HYPERLINK http://directory.google.com/Top/Reference/Education/Distance_Learning/Online_Courses/E-learning_Portals/ ��http://directory.google.com/Top/Reference/Education/Distance_Learning/Online_Courses/E-learning_Portals/�. For a second view see � HYPERLINK http://ranbury.co.uk/Internet_Marketing/Reference/Education/Distance_Learning/Online_Courses/E-learning_Portals/ ��http://ranbury.co.uk/Internet_Marketing/Reference/Education/Distance_Learning/Online_Courses/E-learning_Portals/�.


� NETg is still at � HYPERLINK http://www.netg.com/ ��http://www.netg.com/� but is now called Thomson NETg and is part of Thomson Learning Solutions – � HYPERLINK http://www.thomson.com/learning/ ��http://www.thomson.com/learning/� – part of the Thomson organisation.


� None of these four companies survived the next three years’ turbulence in any recognisable form.


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.


Maxim Training was a Brighton-based independent developer of CD-ROM and online multimedia training. In September 2000, KnowledgePool purchased Maxim Training. (This event is not well documented now, due to later changes – but see the story in Business Magazine at � HYPERLINK http://www.businessmag.co.uk/news/2000sep/n0900008.html ��http://www.businessmag.co.uk/news/2000sep/n0900008.html�.) KnowledgePool itself was acquired by Root Capital in February 2004. The Web site remains at � HYPERLINK http://www.knowledgepool.com/ ��http://www.knowledgepool.com/�. On 29 June 2004 there was a re-focussing of their business towards outsourced e-training services – see the press release at � HYPERLINK http://www.knowledgepool.com/press_releases/new_management.html ��http://www.knowledgepool.com/press_releases/new_management.html�.


Xebec McGraw Hill closed in February 2002 when the parent, McGraw Hill, quietly pulled out of the e-learning market with the loss of 100 jobs. (See � HYPERLINK "http://www.glmiu.co.uk/Bulletin_pdf/Bulletin6.pdf" ��http://www.glmiu.co.uk/Bulletin_pdf/Bulletin6.pdf� and the article in the Education Guardian of 2 April 2002 at � HYPERLINK http://education.guardian.co.uk/elearning/story/0,10577,677288,00.html ��http://education.guardian.co.uk/elearning/story/0,10577,677288,00.html�.) Some former Xebec employees formed Cylix in January 2002, which is still in operation – see � HYPERLINK http://www.cylix.co.uk/ ��http://www.cylix.co.uk/�.


learn4business, which ran from late 1999 to April 2001, was funded by the European Social Fund ADAPT programme. It ran a Web site, learn4business.com, which is now for sale from a commercial provider (we recommend that you do not try to access it – it is riddled with sales pop-ups). The project had four partners, including the University of East London. According to an article submitted to a conference in 2001, it had the following aims: to “provide assistance to small and medium sized organisations that recognise the challenge posed by Information and Communications Technology (ICT); provide learning to individuals whose jobs are at potential risk through the development of ICT; develop self-help networked learning groups which could continue beyond the life of the project.” The key project outcomes were to be: “successful exploration of an interactive, dynamic role for education and training providers; and a learning methodology that is transferable to many contexts of education and training”. See Mary Karpel, “Self-managed Networked Learning” (abstract submitted to the European Educational Research Association’s ECER 2001, Lille, September 2001), � HYPERLINK http://brs.leeds.ac.uk/~beiwww/BEIA/authors2001.rtf ��http://brs.leeds.ac.uk/~beiwww/BEIA/authors2001.rtf�.


� All abbreviations are explained in the Abbreviations section of this compendium.


� Now JCLT.


� Moved to an annex to this compendium.


� We have not provided a separate glossary; but the Glossary to the compendium recommends a selection of useful glossaries for this area.


� This is the e-tools (2) report, sometimes called the e-content report, “Learning Resources” which forms chapter 17 of this compendium.


� For those who do not know, WebCT was developed by Murray Goldberg at the University of British Columbia (Vancouver, Canada). See his biography at � HYPERLINK http://www.webct.com/company/viewpage?name=company_bio_murray ��http://www.webct.com/company/viewpage?name=company_bio_murray�.


� And even more so, in 2004.


� CETIS is now managed by Bolton Institute, in partnership with the University of Wales, Bangor.


� This situation has improved greatly since the report was written. Developments relevant to UK activity have been impressive from vendors such as Questionmark (� HYPERLINK "http://www.questionmark.co.uk/" ��http://www.questionmark.co.uk/�), WebMCQ (� HYPERLINK http://www.webmcq.com/ ��http://www.webmcq.com/�) and EQL (via their i-assess subsidiary at � HYPERLINK http://www.iassess.com/ ��http://www.iassess.com/�); exam boards such as UCLES (� HYPERLINK http://www.ucles.org.uk/ ��http://www.ucles.org.uk/�); and JISC projects such as TOIA (� HYPERLINK "http://www.toia.ac.uk/" ��http://www.toia.ac.uk/�). 


� Despite the difficulty, progress is now being made in UK, European, US and international circles. See in particular the CETIS pedagogy forum (� HYPERLINK http://www.cetis.ac.uk/members/pedagogy/ ��http://www.cetis.ac.uk/members/pedagogy/�) and the recent ePortfolio conference (� HYPERLINK "http://www.cetis.ac.uk/events/event-items/20040211220745" ��http://www.cetis.ac.uk/events/event-items/20040211220745�). 


� This difference has largely disappeared, at least as far as asynchronous working is concerned.


� As above.


� This section describes, from a UK HE/FE standpoint, the main standards/specifications bodies active in the area of learning technology around summer 2000. The footnotes in the section provide relevant URLs and brief update information. Especially since 2002, there seems very little general “neutral yet analytic” information on how the standards bodies have evolved since that time. However, see the following articles:


Learning Technology Standards: An Overview, January 2004, � HYPERLINK http://www.cetis.ac.uk/static/standards.html ��http://www.cetis.ac.uk/static/standards.html�.


Who’s Involved in Standards? January 2002, � HYPERLINK http://www.cetis.ac.uk/static/whos-involved.html ��http://www.cetis.ac.uk/static/whos-involved.html� (this is the nearest in scope to the current section).


Making Sense of Learning Specifications and Standards: A Decision Maker's Guide to their Adoption, March 2002, The Masie Centre, � HYPERLINK http://www.masie.com/standards/S3_Guide.pdf ��http://www.masie.com/standards/S3_Guide.pdf�.


To get a historical perspective the other way, see the 1999 article by Paul Bacsich, Andy Heath, Paul Lefrere, Paul Miller and Kevin Riley, “The Standards Fora for Online Education”, D-Lib Magazine 5, no. 12 (1999), � HYPERLINK http://www.dlib.org/dlib/december99/12miller.html ��http://www.dlib.org/dlib/december99/12miller.html�.


� For each body, when it occurs in its own section (and not before) we provide at the beginning of the section information on its URL. Within the section, we provide footnotes on updated information.


� See � HYPERLINK http://www.aicc.org/ ��http://www.aicc.org/�.


� See � HYPERLINK http://www.adlnet.org/ ��http://www.adlnet.org/�.


� A useful history of SCORM is at � HYPERLINK http://www.adlnet.org/index.cfm?fuseaction=SCORMHistory ��http://www.adlnet.org/index.cfm?fuseaction=SCORMHistory�.


� The URL for IMS is not easy to guess. It is � HYPERLINK http://www.imsglobal.org/ ��http://www.imsglobal.org/�. Note that � HYPERLINK http://www.ims.org/ ��http://www.ims.org/�


is an organisation concerned with Intelligent Manufacturing Systems, and � HYPERLINK http://www.ims.com/ ��http://www.ims.com/� takes you to a company, Intelligent Measurement Systems, now part of the Credence Corporation. Finally, for all bad typists, � HYPERLINK http://www.ismglobal.org/ ��http://www.ismglobal.org/� is alive and well also, as the Institute of Supply Management!


� Now CETIS.


� The Singapore Centre is called the e-Learning Competency Centre and is at � HYPERLINK http://www.ecc.org.sg/ ��http://www.ecc.org.sg/�. It is not now listed by IMS as an “IMS Centre”. The Australian Centre (as defined by IMS) has a site at � HYPERLINK http://ims.edna.edu.au/ ��http://ims.edna.edu.au/� – however, there is also a thriving Australian standards operation at � HYPERLINK http://standards.edna.edu.au/ ��http://standards.edna.edu.au/�.


� In Europe there have been a number of developments to set up an “IMS in Europe”. Several European universities and research associations are “contributing members” of IMS (the highest status, normally taken to denote serious interest and activity); these include: in the UK, BECTa (� HYPERLINK http://www.becta.org.uk/ ��http://www.becta.org.uk/�), JISC (� HYPERLINK http://www.jisc.ac.uk/ ��http://www.jisc.ac.uk/�) on behalf of CETIS, NHSU (� HYPERLINK http://www.nhsu.nhs.uk/ ��http://www.nhsu.nhs.uk/�), Open University (� HYPERLINK http://www.open.ac.uk/ ��http://www.open.ac.uk/�), Scottish Ufi (learndirect Scotland, � HYPERLINK http://www.lds4partners.com/ ��http://www.lds4partners.com/�), Ufi (learndirect, � HYPERLINK http://www.ufi.com/ ��http://www.ufi.com/�), the University of Cambridge (via UCLES, � HYPERLINK http://ital.ucles-red.cam.ac.uk/ ��http://ital.ucles-red.cam.ac.uk/�) and the University of Ulster (� HYPERLINK http://www.ulster.ac.uk/ ��http://www.ulster.ac.uk/�); in the Netherlands, Open Universiteit (� HYPERLINK http://eml.ou.nl/eml-ou-nl.htm ��http://eml.ou.nl/eml-ou-nl.htm�) and Stichting SURF (the analogue of JISC, � HYPERLINK http://www.surf.nl/en/home/index.php ��http://www.surf.nl/en/home/index.php�); in Greece, the Centre for Research and Technology Hellas, Informatics and Telematics Institute (CERTH ITI, � HYPERLINK http://www.iti.gr/db.php/en/pages/about.html ��http://www.iti.gr/db.php/en/pages/about.html�); and at the European level, European Schoolnet (� HYPERLINK http://www.eun.org/portal/index-en.cfm ��http://www.eun.org/portal/index-en.cfm�). There appears to be no current top-level IMS activity in Catalonia (the Open University of Catalonia was active in the past).


The ARIADNE project is completed and the former Web site at ariadne.unil.ch does not now exist.


� The PROMETEUS Web site � HYPERLINK http://www.prometeus.org/ ��http://www.prometeus.org/� does not show any activity since September 2002. An article on the CETIS Web site (“Prometeus in Transition”, 3 October 2002, � HYPERLINK http://cetis.ac.uk/content/20021003185819 ��http://cetis.ac.uk/content/20021003185819�) suggests that PROMETEUS is trying to map out a future but may not succeed.


� See� HYPERLINK http://www.cenorm.be/cenorm/businessdomains/businessdomains/isss/activity/elearning.asp �� http://www.cenorm.be/cenorm/businessdomains/businessdomains/isss/activity/wslt.asp�.


� See � HYPERLINK http://ltsc.ieee.org/ ��http://ltsc.ieee.org/�.


� Confusingly, there is another PAPI. This is “Point of Access to Providers of Information”. See � HYPERLINK http://papi.rediris.es/ ��http://papi.rediris.es/� for more information on this meaning. JISC has funded some work on this PAPI, most notably in the Global Access Management project (GLAM, � HYPERLINK http://www.glam.lon.ac.uk/ ��http://www.glam.lon.ac.uk/�).


� IMS is currently finalising version 1.3 of the Metadata standard. The state of play is described at � HYPERLINK http://www.imsglobal.org/metadata/index.cfm ��http://www.imsglobal.org/metadata/index.cfm�.


� ISO is at � HYPERLINK http://www.iso.org/ ��http://www.iso.org/� – but � HYPERLINK http://www.iso.ch/ ��http://www.iso.ch/� works also. SC36 is at (hold on to your hat!) � HYPERLINK http://www.iso.org/iso/en/stdsdevelopment/tc/tclist/TechnicalCommitteeDetailPage.TechnicalCommitteeDetail?COMMID=4997 ��http://www.iso.org/iso/en/stdsdevelopment/tc/tclist/TechnicalCommitteeDetailPage.TechnicalCommitteeDetail?COMMID=4997�.


� See � HYPERLINK http://www.bsi-global.com/ ��http://www.bsi-global.com/�.


� Since the time of writing, the BSI has become much more active in this area. Two recent developments that are already complete are:


BS 7988:2002, Code of practice for the use of information technology (IT) in the delivery of assessments.


BS 8426:2003, Code of practice for e-support in e-learning systems.


To order these, see � HYPERLINK http://bsonline.techindex.co.uk/ ��http://bsonline.techindex.co.uk/�.


� After reading this section, the reader is encouraged to go to the IMS “Work in Progress” page at � HYPERLINK http://www.imsglobal.org/workinprogress.cfm ��http://www.imsglobal.org/workinprogress.cfm� to see the current situation.


� For those that cannot restrain themselves any longer, here are some highlights of recent progress on the IMS specifications, taken from � HYPERLINK http://www.imsglobal.org/specifications.cfm ��http://www.imsglobal.org/specifications.cfm�:


Metadata: Version 1.3, Public Draft, May 2004 – see also “IMS revs meta-data spec” at � HYPERLINK http://www.cetis.ac.uk/content2/20040602144710 ��http://www.cetis.ac.uk/content2/20040602144710�. 


Content Packaging: Version 1.1.3, Final Specification, i.e., essentially completed.


Enterprise: Version 1, Public Draft.


Question and Test Interoperability: Public Draft, June 2004 – see also “IMS Question and Test Interoperability gets major make-over” at � HYPERLINK http://www.cetis.ac.uk/content2/20040712004043 ��http://www.cetis.ac.uk/content2/20040712004043�.


Note that there are several work items completed by IMS, in particular Accessibility, not envisaged in 2000, and several work items envisaged in 2000 (especially to do with collaborative learning) where there has been little or no progress.


� The report is written by Bill Olivier and entitled Jini: a Platform for Building Adaptive Integrated Learning Environments: Implications for ICT Provision in Higher and Further Education, JISC JTAP Report 055 (December 2000), � HYPERLINK http://www.jisc.ac.uk/uploaded_documents/jtap-055.doc ��http://www.jisc.ac.uk/uploaded_documents/jtap-055.doc�.


The site � HYPERLINK http://www.jini.org/ ��http://www.jini.org/� describes Jini as “an open software architecture that enables the creation of network-centric solutions which are highly adaptive to change”. The full specifications of Jini are at � HYPERLINK http://java.sun.com/products/jini/ ��http://java.sun.com/products/jini/�. This site goes on to expand the description of Jini as one “which includes JavaSpaces technology and Jini extensible remote invocation (Jini ERI)” – see � HYPERLINK http://java.sun.com/developer/products/jini/index.jsp ��http://java.sun.com/developer/products/jini/index.jsp�.


� The Managed Learning Environments Steering Group produced a report in March 2002. See � HYPERLINK http://www.jisc.ac.uk/uploaded_documents/interop_final_main.pdf ��http://www.jisc.ac.uk/uploaded_documents/interop_final_main.pdf�. A similar but shorter document is on the FERL Web site at � HYPERLINK http://ferl.becta.org.uk/display.cfm?page=388&printable=1 ��http://ferl.becta.org.uk/display.cfm?page=388&printable=1�.


� This press release does not now seem to exist in the JISC archives. Likewise, the MLE Steering Group site (� HYPERLINK http://www.jisc.ac.uk/jciel/mlesg/ ��www.jisc.ac.uk/jciel/mlesg/�) has disappeared. However, the information in the press release seems to be similar to that in JISC Circular 7/00 of July 2000 – see � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=news_circular_7_00 ��http://www.jisc.ac.uk/index.cfm?name=news_circular_7_00�. 


� In December 1999, JISC issued Circular 7/99 (Managed Learning Environments, � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=circular_7_99 ��http://www.jisc.ac.uk/index.cfm?name=circular_7_99�) calling for proposals in the MLE and related areas, with a deadline of 1 March 2000. Projects were due to start from 1 July 2000. The list of projects finally funded is given on the JISC page “Building MLEs in Higher Education”, � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=programme_mle_he ��http://www.jisc.ac.uk/index.cfm?name=programme_mle_he�. Note that two projects on that list, TLTR Sheffield and the catchily titled “Trial and Evaluation of Roundtable Methodology and Flashlight Programme”, were in a category not relevant to this report (though interesting, no doubt, for more general considerations of change management in institutions; and indeed from the point of view of the JISC evaluation of the overall 7/99 process).


� See � HYPERLINK http://celt.bangor.ac.uk/CoManTLE/index.html ��http://celt.bangor.ac.uk/CoManTLE/index.html�. (For each project we shall give the project Web site at the lead institution, if the site still exists.)


� For further information, see the JISC page on CoManTLE at � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=project_comantle ��http://www.jisc.ac.uk/index.cfm?name=project_comantle�, and the project final report at � HYPERLINK http://www.jisc.ac.uk/uploaded_documents/comantle%20technical%20report.doc ��http://www.jisc.ac.uk/uploaded_documents/comantle%20technical%20report.doc�.


� See � HYPERLINK http://www.mis.uea.ac.uk/martini/ ��http://www.mis.uea.ac.uk/martini/�.


� For further information, see the JISC page on MARTINI at � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=project_martini ��http://www.jisc.ac.uk/index.cfm?name=project_martini�. There is no project final report linked from either the project Web site or the JISC site; however, an interim external evaluation can be found at � HYPERLINK http://www.mis.uea.ac.uk/martini/Documents/external_evaluation_report.doc ��http://www.mis.uea.ac.uk/martini/Documents/external_evaluation_report.doc�, and some intermediate progress reports (numbers 3 and 5) at � HYPERLINK http://www.jisc.ac.uk/uploaded_documents/martini_report3.doc ��http://www.jisc.ac.uk/uploaded_documents/martini_report3.doc� and � HYPERLINK http://www.jisc.ac.uk/uploaded_documents/martini_report5.rtf ��http://www.jisc.ac.uk/uploaded_documents/martini_report5.rtf� respectively.


� Further information on this project seems rather spread around the Web (there is no extant project site at DMU) and seemingly there is no final report available on a JISC site. Indeed, the project does not appear in the archive of completed projects at � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=projectsarchive ��http://www.jisc.ac.uk/index.cfm?name=projectsarchive�. 


The bid document is at � HYPERLINK http://www.jisc.ac.uk/uploaded_documents/dmumle_bid.doc ��http://www.jisc.ac.uk/uploaded_documents/dmumle_bid.doc�. There are interim progress reports 1–4 at � HYPERLINK http://www.jisc.ac.uk/uploaded_documents/dmumle_report1.doc ��http://www.jisc.ac.uk/uploaded_documents/dmumle_report1.doc�, and so on. (The project seems to go under the working title of DMUMLE in some reports.)


� For further information, see the JISC page on SMILE (there is no project Web site at Sunderland now) at � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=project_smile ��http://www.jisc.ac.uk/index.cfm?name=project_smile�. There is no final report linked to this. However, on the alternate JISC project site, � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=smile_project ��http://www.jisc.ac.uk/index.cfm?name=smile_project�, there are links to the project bid document and to interim progress reports 1–5, of which the latest one, number 5, is held at � HYPERLINK http://www.jisc.ac.uk/uploaded_documents/smile_report5.doc ��http://www.jisc.ac.uk/uploaded_documents/smile_report5.doc� and the rest at similar locations.


Information on the site � HYPERLINK http://www.bris.ac.uk/is/projects/portal/sg/sg231002/minutes231002.htm ��http://www.bris.ac.uk/is/projects/portal/sg/sg231002/minutes231002.htm� describes SMILE as a student portal in Zope, integrated with the student record system Dolphin/SITS.


� See � HYPERLINK http://www.dcs.st-and.ac.uk/inside/ ��http://www.dcs.st-and.ac.uk/inside/�.


� For further information, see the JISC page on INSIDE at � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=project_inside ��http://www.jisc.ac.uk/index.cfm?name=project_inside�. There is no final report linked from this site, but on the alternate JISC project site, � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=inside_project ��http://www.jisc.ac.uk/index.cfm?name=inside_project�, there are links to the project bid document and interim progress reports 1–5, of which the latest one, number 5, is held at � HYPERLINK http://www.jisc.ac.uk/uploaded_documents/inside-report5.rtf ��http://www.jisc.ac.uk/uploaded_documents/inside-report5.rtf� and the rest at similar locations (note that reports 1–3 are in Word and so have .doc extensions).


� See � HYPERLINK http://www.bangor.ac.uk/studentfocus/project/ ��http://www.bangor.ac.uk/studentfocus/project/�.


� For further information, see the JISC page on “Student Focus” at � HYPERLINK http://www.bangor.ac.uk/studentfocus/project/ ��http://www.bangor.ac.uk/studentfocus/project/�. There is no final report linked from this site, but on the project Web site, a link “Reports” takes browsers to a Reports page and a link to the project final report (September 2003) at � HYPERLINK http://www.bangor.ac.uk/studentfocus/reports/BangorPortalCaseStudy.pdf ��http://www.bangor.ac.uk/studentfocus/reports/BangorPortalCaseStudy.pdf�.


� The project Web site is � HYPERLINK http://gimis.writtle.ac.uk/ ��http://gimis.writtle.ac.uk/� but note that the site requires a login so that it is not of much use to commentators.


� For further information, see the JISC page on GIMIS at � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=project_gimis ��http://www.jisc.ac.uk/index.cfm?name=project_gimis�. The alternate Web site, � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=gimis_project ��http://www.jisc.ac.uk/index.cfm?name=gimis_project�, gives access to the project bid document and interim progress reports 1–5 (some in Word, some in RTF), plus some appendices. Report 5 is at � HYPERLINK http://www.jisc.ac.uk/uploaded_documents/gimis_report5.doc ��http://www.jisc.ac.uk/uploaded_documents/gimis_report5.doc�. 


� See � HYPERLINK http://www.lboro.ac.uk/service/ltd/flicaa/jisc/ ��http://www.lboro.ac.uk/service/ltd/flicaa/jisc/�. 


� Questionmark, � HYPERLINK http://www.questionmark.com/uk/ ��http://www.questionmark.com/uk/�, is one of the leading vendors of CAA software and a strong supporter of IMS, now at the “contributing member” level since June 2003 – see � HYPERLINK http://www.questionmark.com/uk/news/pressreleases/ims_june_2003.htm ��http://www.questionmark.com/uk/news/pressreleases/ims_june_2003.htm�. 


� For further information, see the JISC page on the “Integrating CAA” project at � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=project_integrating_caa ��http://www.jisc.ac.uk/index.cfm?name=project_integrating_caa�. There is a link to a summary report (July 2003) Implementing Online Assessment in an Emerging MLE: A Generic Guidance Document with Practical Examples at � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=caa_finalreport ��http://www.jisc.ac.uk/index.cfm?name=caa_finalreport� and then to a project final report at � HYPERLINK http://www.jisc.ac.uk/uploaded_documents/CAA%20finalreport.doc ��http://www.jisc.ac.uk/uploaded_documents/CAA%20finalreport.doc�. 


� The sites for these systems are as follows.


COSE is at � HYPERLINK http://www.staffs.ac.uk/COSE/ ��http://www.staffs.ac.uk/COSE/�.


CoMentor is at � HYPERLINK http://comentor.hud.ac.uk/ ��http://comentor.hud.ac.uk/�. 


Colloquia is at � HYPERLINK http://www.colloquia.net/ ��http://www.colloquia.net/�. 


� For further information see the JISC page on the Co3 project at � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=project_co3 ��http://www.jisc.ac.uk/index.cfm?name=project_co3�. This seminal project has produced a final report (August 2002, � HYPERLINK http://www.jisc.ac.uk/uploaded_documents/CO3Report_Final.doc ��http://www.jisc.ac.uk/uploaded_documents/CO3Report_Final.doc�) with the intriguing title of Stretching the IMS Specifications to Achieve Interoperability, and also other reports, plus tools such as PackageIt (� HYPERLINK http://www.colloquia.net/packageit/ ��http://www.colloquia.net/packageit/�), which then later led into RELOAD (� HYPERLINK http://www.reload.ac.uk/ ��http://www.reload.ac.uk/�). An additional beneficial feature of the Co3 project is the link to commercial systems, in this case Blackboard (� HYPERLINK "http://www.blackboard.com/" ��http://www.blackboard.com/�). 


� For further information see the JISC page on the project at � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=project_ims_cpm ��http://www.jisc.ac.uk/index.cfm?name=project_ims_cpm�. This contains a link to the project final report at � HYPERLINK http://www.jisc.ac.uk/uploaded_documents/9-finalreport.doc ��http://www.jisc.ac.uk/uploaded_documents/9-finalreport.doc�. Other key outputs were an online tutorial on learning content development and management and a Package Editor “which will enable early adopters to create and transport IMS packaged material”. However, these were on the project Web site (www.met.ac.uk/pac-man/) which has vanished and apparently not been transferred elsewhere. This is said to be because the department that was in charge of the project, the Institute for Meteorology, has “become part of the Institute for Atmospheric and Environmental Science in the School of GeoSciences” (as noted on the stub site � HYPERLINK "http://www.met.ed.ac.uk/" ��http://www.met.ed.ac.uk/�). Note that the Package Editor was “based on Java and XML technologies using an open source tool Xerlin” (as noted on � HYPERLINK "http://homepages.ed.ac.uk/boon/" ��http://homepages.ed.ac.uk/boon/�). More on Xerlin can be found at � HYPERLINK http://www.xerlin.org/ ��http://www.xerlin.org/�.


� See � HYPERLINK http://www.gla.ac.uk/rcc/projects/tircs/front.html ��http://www.gla.ac.uk/rcc/projects/tircs/front.html�. The Web site is rather minimal.


� The CAA Centre closed in September 2001, although a small amount of follow-on work was funded for a few months. There is an archive site, hosted by Loughborough University, at � HYPERLINK http://www.caacentre.ac.uk/ ��http://www.caacentre.ac.uk/� (also cited as � HYPERLINK http://caacentre.lboro.ac.uk/ ��http://caacentre.lboro.ac.uk/�). The former director, Joanna Bull, continued to offer a consultancy service, but sadly she died in 2004. However, CAA is now well-embedded in a number of LTSN centres and universities. See, for example, the Loughborough CAA Unit at � HYPERLINK http://www.lboro.ac.uk/service/ltd/flicaa/index.html ��http://www.lboro.ac.uk/service/ltd/flicaa/index.html�. 


� The Scottish CAA Centre existed between 1999 and 2001. There is an archive site at � HYPERLINK http://www.scaan.ac.uk ��http://www.scaan.ac.uk�. However, CAA is thriving in Scotland and much project work continues. In particular, the TOIA project – � HYPERLINK http://www.toia.ac.uk/background.html ��http://www.toia.ac.uk/background.html� – is hosted by the University of Strathclyde.


� For further information see the JISC page on the project at � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=project_tircs ��http://www.jisc.ac.uk/index.cfm?name=project_tircs�. There is a project report cited on the TIRCS project Web site at � HYPERLINK http://www.gla.ac.uk/rcc/projects/tircs/tircs-full.pdf ��http://www.gla.ac.uk/rcc/projects/tircs/tircs-full.pdf�. We believe this to be the final report; no other TIRCS reports are available on the Web. (The report is dated November 2001 although the project is supposed to have continued until May 2002.)


� This statement may be regarded as optimistic, judged purely on the time-scales. The technical projects in the 7/99 programme typically started in September 2000 (plus or minus a month or two); some did not start until well into 2001. Only one (Content Packaging and Management) was supposed to finish in 2001, and that not until November. Most were due to finish, and did so, from March 2002 onwards; but by this time, on the original schedule, the e-University was supposed to have been delivering courses to students. Two 7/99 projects did not complete until March and June 2003.


There are a number of strategic outcomes from the Circular 7/99 process. JISC commissioned an overall review entitled “Learning Lessons from MLE Development Projects”, August 2002, � HYPERLINK http://www.jisc.ac.uk/uploaded_documents/ACF681.doc ��http://www.jisc.ac.uk/uploaded_documents/ACF681.doc�. This was preceded by an earlier version (March 2002), entitled Managed Learning Environments, Joined Up Systems and the Problems of Organisational Change, � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=mle_related_joined ��http://www.jisc.ac.uk/index.cfm?name=mle_related_joined�. Some general conclusions that JISC took from the review are given on the JISC infoNet pages on “Creating an MLE”, in particular “Where are we now?” at � HYPERLINK http://www.jiscinfonet.ac.uk/InfoKits/creating-an-mle/introduction/index_html ��http://www.jiscinfonet.ac.uk/InfoKits/creating-an-mle/introduction/index_html�. This states: “Whilst the concept of an MLE appears to offer solutions to a wide range of our problems, it is evident that there is still no clear model for either technical integration nor organisational change; this is new territory for everyone, and the complexity of the task and the implications for organisations are rarely fully recognized. However a number of lessons have been learned by pioneering projects in the field, resulting in the problem domain becoming better defined… The first phase of implementation projects funded by the JISC are complete, and they have produced a rich range of experiences and materials, which can be seen as the outcomes of a process of action research. A number of studies and reports were commissioned alongside the JISC funded projects themselves to observe the process and draw out the lessons being learned. Very often the most valuable lessons may be those where things did not go to plan but capturing these important insights may involve risks to those prepared to be open about this. It is therefore a tribute to these pioneers that they have often been so generous with their experience and reflections.”


There is also evidence that some universities watched the 7/99 process and drew their own implications from it. See in particular the University of Bristol Portal Steering Group minutes at � HYPERLINK http://www.bris.ac.uk/is/projects/portal/sg/sg231002/minutes231002.htm ��http://www.bris.ac.uk/is/projects/portal/sg/sg231002/minutes231002.htm�.


� This subsection should be read as part of a group along with chapter 16, “The e-Tools (1) Report: Pedagogic, Assessment and Tutoring Tools – Platforms for Learning” and chapter 22, “Learning Programme Management Systems”. There is a strong level of agreement.


� This was perhaps rather an aspirational statement when made; but is true now. However, LMS architecture tends to remain content-centric.


� To this day, developers are reluctant to focus on this issue. One reason given by them is that the “home market” (the USA in the case of several key vendors) does not require it, given the prevalence of home broadband and fast, all-pervasive campus networks.


� Some idea of the complexity of the learner record issue can be gained by reflecting on the simple issue of what exactly is a person’s given name and surname in a global, lifelong-learning context.


� In practice there is now a wide range of constraints on the extent to which students can study purely at their own speed, irrespective of others in the group. In particular, assessments and exams tend to have fixed deadlines.


� In particular, hackers.


� Now an annex to this compendium. See also chapters 16 and 22.


� Under the 7/99 programme.


� In October 2003, the University of Cambridge decided to implement the PeopleSoft Student system. One or two other UK universities now use other systems (e.g., HR) within the PeopleSoft suite.


� Readers should bear in mind that vendor statements were made in summer 2000 and cannot be construed as reflecting the current (summer 2004) functionality of their products.


� Update: Fretwell-Downing later split into FD Learning (� HYPERLINK http://www.fdlearning.com/ ��http://www.fdlearning.com/�) and Fretwell-Downing Informatics (� HYPERLINK http://www.fdgroup.com/fdi/ ��http://www.fdgroup.com/fdi/�). FD Learning joined the Tribal Group (� HYPERLINK http://www.tribalgroup.co.uk/ ��http://www.tribalgroup.co.uk/�) in February 2001, whereas FD Informatics remained part of the original FD Group (� HYPERLINK http://www.fdgroup.com/ ��http://www.fdgroup.com/�). 


Currently FD Learning have sold at least 100 copies of its EBS system into the FE sector, the 100th going to Poole College in September 2003 (see � HYPERLINK http://www.fdlearning.com/html/company/news.htm ��http://www.fdlearning.com/html/company/news.htm� and � HYPERLINK "http://www.tribalgroup.co.uk/downloads/magazine/tribal_review_october_2003.pdf" ��http://www.tribalgroup.co.uk/downloads/magazine/tribal_review_october_2003.pdf�). 


After this report was written, Fretwell-Downing joined one of the consortia bidding for the systems support to the e-University. Traces of this era can be found on the Web; for example in February 2001 it was stated that: “FDE & SmartForce have also gained considerable working experience of IMS standards based implementation of their products with Ufi learndirect and are jointly short-listed for participation in the HEFCE e-University”. (� HYPERLINK http://www.jisc.ac.uk/uploaded_documents/reading-bid.doc. ��http://www.jisc.ac.uk/uploaded_documents/reading-bid.doc.�)


� We shall always give the up-to-date URL for this entry even if the company has changed name, etc.


� Update: Ramesys still has the same Web site, � HYPERLINK http://www.ramesys.com/ ��http://www.ramesys.com/�. The company’s products for the education sector are described at � HYPERLINK http://www.ramesys.com/Education/ ��http://www.ramesys.com/Education/�. A more specific description of their HE solutions is at � HYPERLINK http://websupport.ramesys.com/education/solution/highered.asp ��http://websupport.ramesys.com/education/solution/highered.asp�. HEI customers of Ramesys include their longstanding customers the University of Hertfordshire (see the case study at � HYPERLINK http://www.ramesys.com/main.asp?contentid=3168 ��http://www.ramesys.com/main.asp?contentid=3168�) and more recently the University of Derby (July 2002, � HYPERLINK http://www.ramesys.com/DocsRepository/02400/2408/index.htm ��http://www.ramesys.com/DocsRepository/02400/2408/index.htm�). Elsewhere in education they have customers not only including NetLinc (mentioned in the report, see the updated case study at � HYPERLINK http://www.ramesys.com/DocsRepository/01700/1757/index.htm ��http://www.ramesys.com/DocsRepository/01700/1757/index.htm�) but now also several more Regional Grids for Learning/Broadband Consortia including South West and East Midlands.


� Capita did buy the Dolphin company, who sold the educational management system developed by SITS. However, SITS continued development and created their own sales force; the SITS product is still being actively sold. See � HYPERLINK http://www.sits.co.uk ��http://www.sits.co.uk� and a later footnote for details.


� These abbreviations have the following meanings:


UCAS is the Universities and Colleges Admissions Service, � HYPERLINK http://www.ucas.ac.uk/ ��http://www.ucas.ac.uk/�. 


GTTR is the Graduate Teacher Training Registry, � HYPERLINK http://www.gttr.ac.uk/ ��http://www.gttr.ac.uk/�. 


SWAS is the Social Work Admissions System. The situation with this is fluid, see � HYPERLINK http://www.ucas.ac.uk/getting/before/swas.html ��http://www.ucas.ac.uk/getting/before/swas.html� for current information.


NMAS is the Nursing and Midwifery Admissions Service, � HYPERLINK http://www.nmas.ac.uk/ ��http://www.nmas.ac.uk/�. 


� Update: As the report notes, HEMIS is supplied by EMIS who were bought by the Capita Group plc. Capita is “withdrawing the system from support in August 2004” (source, � HYPERLINK http://www.uclan.ac.uk/other/iss/projects/hemis.htm ��http://www.uclan.ac.uk/other/iss/projects/hemis.htm�). They are developing a new integrated student records system called UNIT-e. Capita describes itself as “the UK’s leading professional and support service organisation, providing an integrated range of services across the UK's public and private sectors” (� HYPERLINK http://www.capita.co.uk/Home/AboutUs/ ��http://www.capita.co.uk/Home/AboutUs/�). Capita Education Services (� HYPERLINK http://home.capitaes.co.uk/ ��http://home.capitaes.co.uk/�) is a member of the group, and within that there is a division handling higher and further education (� HYPERLINK "http://www.capitafhe.co.uk/" ��http://www.capitafhe.co.uk/�). 


� The EMIS site still exists, but automatically redirects users to the Capita site � HYPERLINK http://www.capitafhe.co.uk/optimalview/wrd/run/portal.show ��http://www.capitafhe.co.uk/optimalview/wrd/run/portal.show�. 


� The first became true, the second did not.


� Update: MicroCompass is part of the Microcomputer Associates Group of companies. Sales to HE and FE are now handled by another member of the group, Distinction Systems Ltd (� HYPERLINK "http://www.distinction-systems.co.uk/" ��http://www.distinction-systems.co.uk/�). They are strong in the FE sector, as a recent contract for 17 FE colleges in Northern Ireland shows (July 2003, � HYPERLINK http://www.delni.gov.uk/mainPressDetails.cfm?NewsID=772 ��http://www.delni.gov.uk/mainPressDetails.cfm?NewsID=772�). Their QL solutions for HE are described at � HYPERLINK http://www.distinction-systems.co.uk/Education/Higher%20Education/QLS%20HE%20Product%20Information ��http://www.distinction-systems.co.uk/Education/Higher%20Education/QLS%20HE%20Product%20Information�.


The QL Students system is used at the University of Central England (see the case study at � HYPERLINK http://www.distinction-systems.co.uk/docs/news/University%20of%20Central%20England%20case%20study.pdf ��http://www.distinction-systems.co.uk/docs/news/University%20of%20Central%20England%20case%20study.pdf�) and University of Surrey, Roehampton; and also at several university colleges including Buckinghamshire Chilterns University College and University College Northampton. Several more universities use other subsystems from the QL suite.


� The company is making increasing use of Microsoft .NET technology now.


� The former site http://www.microcompass.co.uk/ redirects to this.


� Some more recent information on this relationship is contained in the article “e-Learning: A Malaysian Case Study” (March 2002) by Datuk Dr Syed Othman Alhabshi, president and CEO, UNITAR, at � HYPERLINK http://www.unitar.edu.my/elearning/syedothman.doc ��http://www.unitar.edu.my/elearning/syedothman.doc�. Note that there are several other e-universities in Malaysia – see the Gazetteer in the compendium.


� Update: SAP are still trying very hard to break into the UK HE market for student record systems (and beyond, into LMSs) beyond their bridgehead in Newcastle. Note that several UK universities (City, Leeds, Warwick, etc.) do run other parts of the SAP suite (Finance, HR, etc.). 


SAP also have noticed distance learning as a possible area of interest – see their fact sheet “SAP for Higher Education and Research” (June 2003, � HYPERLINK "http://www.sap.com/company/press/factsheets/industry/highered.asp" ��http://www.sap.com/company/press/factsheets/industry/highered.asp�) and their bang-up-to-date business map for this area (June 2004), � HYPERLINK http://www.sap.com/businessmaps/0EF2BB905B9DD311840C0004AC150E9A.htm ��http://www.sap.com/businessmaps/0EF2BB905B9DD311840C0004AC150E9A.htm�. SAP also offer e-learning courses – see � HYPERLINK http://www.sap.com/education/e-learning/ ��http://www.sap.com/education/e-learning/�. 


� See the earlier subsection on CoManTLE in this chapter.


� That is, 2000.


� Now part of SCT. The Campus Pipeline site redirects to � HYPERLINK http://www.sct.com/Education/index.html ��http://www.sct.com/Education/index.html�. 


� The JISC 7/99 project CoManTLE final report (� HYPERLINK http://www.jisc.ac.uk/uploaded_documents/comantle%20technical%20report.doc ��http://www.jisc.ac.uk/uploaded_documents/comantle%20technical%20report.doc�) provides extensive information on Banner integration. It states, “Integration software has been developed to allow SCT Banner to interoperate with WebCT, a course management system, and this makes use of the IMS Enterprise Specification. The transport, authentication and security services required for the interoperation are provided by the integration middleware developed by SCT and notes on this software are given in appendix 1. However, it is noted that SCT Banner has been equipped with extraction programs which allow querying for and the supply of enterprise data and that the JMS (Java Messaging Service) is used as the transport mechanism between WebCT and SCT Banner.” There is also a comprehensive appendix 1 to this report, on “Notes on SCT Banner Integration Middleware”.


� Update: SCT was acquired by SunGard Data Systems Inc (� HYPERLINK http://www.sungard.com/ ��http://www.sungard.com/�) in February 2004 (� HYPERLINK "http://www.sctcorp.com/Education/corporate/corp_nm_pr2004-02-11.html" ��http://www.sctcorp.com/Education/corporate/corp_nm_pr2004-02-11.html�). SunGard SCT describes itself as “a leading global provider of technology solutions for colleges and universities of all sizes and levels of complexity. The Company supports more than 1,300 client institutions worldwide with administrative and academic solutions; portal, community, and collaboration solutions; content management and workflow solutions; information access and integration solutions; and professional services… Nearly half of all U.S. colleges and universities with more than 2,000 students rely on SunGard SCT.”


The full product list now includes much more than SCT Banner (� HYPERLINK http://www.sctcorp.com/Education/products/p_b_student.html ��http://www.sctcorp.com/Education/products/p_b_student.html�) and Campus Pipeline (� HYPERLINK http://www.sctcorp.com/Education/products/p_cl_campuspipeline.html ��http://www.sctcorp.com/Education/products/p_cl_campuspipeline.html�) – for the full list see � HYPERLINK http://www.sctcorp.com/Education/products/p_athruz.html ��http://www.sctcorp.com/Education/products/p_athruz.html�. SunGard SCT has recently (July 2004) announced the comprehensive “Luminis” integration package between Banner and LMSs (including WebCT and Blackboard) – see � HYPERLINK http://www.sctcorp.com/Education/corporate/corp_nm_pr2004-07-16.html ��http://www.sctcorp.com/Education/corporate/corp_nm_pr2004-07-16.html�. 


Recent UK HE sales/upgrades have included University of Nottingham, University of Birmingham and Royal Holloway College.


� See the LMS annex to the compendium.


� FEFC has been absorbed into the Learning and Skills Council (LSC, � HYPERLINK http://www.lsc.gov.uk/ ��http://www.lsc.gov.uk/�). The Annual Report and Accounts 2002–03 are at � HYPERLINK http://www.lsc.gov.uk/AnnualReport/pdf/lsc_ara_full.pdf ��http://www.lsc.gov.uk/AnnualReport/pdf/lsc_ara_full.pdf�.


� Now the Department for Education and Skills (DfES, � HYPERLINK "http://www.dfes.gov.uk/" ��http://www.dfes.gov.uk/�). 


� Update: (SITS) Given the confused situation with Dolphin at the time of writing this report, and in the light of later developments, we should point out that the developers of the system formerly sold by Dolphin are still in business and very active. The company is Strategic Information Technology Services Ltd (SITS, � HYPERLINK "http://www.sits.co.uk/" ��http://www.sits.co.uk/�). Their system SITS:Vision is in use at 110 universities and colleges in the UK, with sites also in Eire, Malta and Jamaica. Key customers include the University of York and Sheffield Hallam University (who both were involved in pilots for the e-University from 2002 onwards). The features of SITS:Vision are described at � HYPERLINK http://www.sits.co.uk/html/SITS-Product-Vision.htm ��http://www.sits.co.uk/html/SITS-Product-Vision.htm�.


� The optimism of the year 2000 (when this article was written) has been tempered by the dot-com bust and so many of these predictions in this section made did not come to pass. However, we have judged it as well outside the scope of a contextualisation to do an update on the overall argument and evidence base. Specific statements have been updated where feasible.


� A corporate biography of Andy Grove is at � HYPERLINK http://www.intel.com/pressroom/kits/bios/grove.htm ��http://www.intel.com/pressroom/kits/bios/grove.htm�.


� Amazon is still at � HYPERLINK http://www.amazon.com/ ��http://www.amazon.com/� and now a success. Jungle did not last long, in fact only a few days beyond the publication of this report! See the epitaph for it on 3 September 2000: “Jungle Surrender Signals Great Dotcom Clearout” in the Guardian at � HYPERLINK http://www.guardian.co.uk/efinance/article/0,2763,363645,00.html ��http://www.guardian.co.uk/efinance/article/0,2763,363645,00.html�.


� SAS Institute is quite different from SAS the airline. The Institute has � HYPERLINK http://www.sas.com/ ��http://www.sas.com/� (with � HYPERLINK http://www.sasinstitute.com/ ��http://www.sasinstitute.com/� redirecting to that) whereas the airline is at � HYPERLINK https://www.scandinavian.net/ ��https://www.scandinavian.net/�.


� eBay is another of the few survivors from the dot-com era. It is (July 2004) alive and well at � HYPERLINK http://www.ebay.com/ ��http://www.ebay.com/�.


� There has been a massive downsizing and consolidation of low-cost airlines but this has not been due to lack of Internet use, indeed perhaps the opposite. Go is now part of easyJet; Buzz was taken over by Ryanair.


� However, Tesco Home Shopping now concentrates on non-food items – see � HYPERLINK http://www.uk-online-store.co.uk/tesco-home-shopping.htm ��http://www.uk-online-store.co.uk/tesco-home-shopping.htm�. 


� See the earlier footnote; there have been many changes. But focus on the phrase “such as” and the argument is still valid.


� See the last footnote.


� ShopCreator still offers a range of products, from Equology Extend Website Edition at around £20 per month (� HYPERLINK http://www.equology.com/ ��http://www.equology.com/�) to the ShopCreator Portal technology to create complete online shopping malls; see � HYPERLINK http://www.shopcreator.com/downloads/portaltechnology2003.pdf ��http://www.shopcreator.com/downloads/portaltechnology2003.pdf� for an overview.


� Informix was bought by IBM in July 2001 – see the IBM Press Release “IBM Completes Acquisition of Informix Database Assets” on their Web site � HYPERLINK http://www-1.ibm.com/press/ ��http://www-1.ibm.com/press/�. For some contextualisation of this news see the Gartner Press Room “Quick Stats” at � HYPERLINK http://www.dataquest.com/press_gartner/quickstats/databases.html ��http://www.dataquest.com/press_gartner/quickstats/databases.html�. Details of IBM’s current Informix products are at � HYPERLINK http://www-306.ibm.com/software/data/informix/ ��http://www-306.ibm.com/software/data/informix/�.


� The technology is described in an article written in 2004 at � HYPERLINK http://home4.americanexpress.com/blue/faq_reader.asp?Entry=86&from=smartchip ��http://home4.americanexpress.com/blue/faq_reader.asp?Entry=86&from=smartchip�. 


� WorldPay’s UK operation is at � HYPERLINK http://www.worldpay.co.uk/ ��http://www.worldpay.co.uk/�. Their current range of services is described at � HYPERLINK http://www.worldpay.co.uk/about/index.php?go=ab_wptoday ��http://www.worldpay.co.uk/about/index.php?go=ab_wptoday�. In 2002 the company became part of the Royal Bank of Scotland Group.


� Updates:


WorldPay reports Forrester research that “more than $133bn of sales will be made on-line during 2002. What's more, by 2006 annual sales will increase to more than $560bn.” (� HYPERLINK http://www.worldpay.co.uk/about/index.php?go=ab_wptoday ��http://www.worldpay.co.uk/about/index.php?go=ab_wptoday�, July 2004). These are considerably lower than the predictions made in 2000 by Forrester.


The view that there is a “new economics” in which the Internet suspended the former laws of banking has been widely discredited in reality, mainly by lenders and shareholders. Nevertheless, there is a growing theory of “new economics” – see for example the New Economics Foundation, � HYPERLINK http://www.neweconomics.org/ ��http://www.neweconomics.org/�. It may come as a shock to some readers that “e-everything” is by no means as green a technology as they might imagine – see in particular the article “How to green e-commerce” (March 2001) at � HYPERLINK http://www.neweconomics.org/gen/m6_i68_news.aspx ��http://www.neweconomics.org/gen/m6_i68_news.aspx�. 


The Pew “Internet and American Life” project carried out a survey of US users in February 2004. They reported that 34% of all adult Americans have high-speed Internet access either at home or at work, and 24% have high-speed Internet access at home. See � HYPERLINK http://www.pewinternet.org/pdfs/PIP_Broadband04.DataMemo.pdf ��http://www.pewinternet.org/pdfs/PIP_Broadband04.DataMemo.pdf�.


� This section is best read in combination with the relevant sections in the other two e-tools reports and one of the PWC annexes:


Section 3, “Technological Developments” in chapter 16


The brief section “Bandwidth and Access” in chapter 17


Section 4, “Internet trends” in Technology Aspects, annex 4 to the PWC report, � 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�


� See section 6 of the Ufi Strategic Plan 2002–2005, � HYPERLINK http://www.ufi.com/strategic%20plan/english/sec6.htm ��http://www.ufi.com/strategic%20plan/english/sec6.htm�.


� ATM is not now much used and is not used at all in SuperJANET 4, the current incarnation of the UK academic and research network. There are now many other, Internet-protocol-based, methods of bandwidth management to ensure what is called Quality of Service (QoS). An introduction to the techniques used and under experimentation on SuperJANET 4 is at � HYPERLINK http://www.ja.net/development/qos/ ��http://www.ja.net/development/qos/�. For a brief introduction to SuperJANET 5, see � HYPERLINK http://www.ja.net/SJ5/introductionSJ5.html ��http://www.ja.net/SJ5/introductionSJ5.html�.


� One of several perspicacious observations in this report.


� UMTS is now called 3G. It has been launched in a number of countries, usually much later than initially predicted:


The first service in the UK was from Hutchison, which went live in a low-impact way in March 2003 (“3G Goes Live in the UK”, 3 March 2003, � HYPERLINK http://news.bbc.co.uk/1/hi/technology/2808761.stm ��http://news.bbc.co.uk/1/hi/technology/2808761.stm�).


Vodafone has launched its 3G service in February 2004, initially for business data services (“Vodafone Brings 3G to UK business”, 12 February 2004, � HYPERLINK "http://news.bbc.co.uk/1/hi/business/3483381.stm" ��http://news.bbc.co.uk/1/hi/business/3483381.stm�). 


Orange is due to launch its 3G service in the UK in July 2004, initially for data services (see “Orange 3G Gets July Launch Date”, 1 July 2004, � HYPERLINK "http://news.bbc.co.uk/1/hi/business/3855681.stm" ��http://news.bbc.co.uk/1/hi/business/3855681.stm�). O2 will follow somewhat later in 2004.


There are a couple of useful Web sites on 3G. These include:


UMTS World at � HYPERLINK http://www.umtsworld.com/ ��http://www.umtsworld.com/�.


3G News at � HYPERLINK http://www.3g.co.uk/ ��http://www.3g.co.uk/�.


For GPRS, the key resources are on the GSM Association at � HYPERLINK http://www.gsmworld.com/technology/gprs/ ��http://www.gsmworld.com/technology/gprs/�. (Note that � HYPERLINK http://www.gsmworld.org ��http://www.gsmworld.org� redirects to a Spanish-language GSM site �HYPERLINK "http://www.mistertravel.com/idh/gsm/portada.html"��http://www.mistertravel.com/idh/gsm/portada.html� and that the site � HYPERLINK http://www.gsm.com ��http://www.gsm.com� is a medical information site. Fortunately � HYPERLINK http://www.gsm.org ��http://www.gsm.org� does redirect to � HYPERLINK http://www.gsmworld.com ��http://www.gsmworld.com�. It is very confusing.)


� Symbian is at � HYPERLINK http://www.symbian.com ��http://www.symbian.com�. The owners now include Panasonic and Samsung, and Sony Ericsson as well as Ericsson, while Psion sold its share to Nokia and Motorola sold out somewhat earlier (� HYPERLINK "http://www.symbian.com/about/ownership.html" ��http://www.symbian.com/about/ownership.html�). 


� Some interesting and relevant reports in this area are:


The BECTa report Handheld Computers in Schools at � HYPERLINK http://www.becta.org.uk/page_documents/research/handheld_comps_sum.pdf ��http://www.becta.org.uk/page_documents/research/handheld_comps_sum.pdf�.


The JISC report Potential Role of Wireless LANs in Education (May 2002, � HYPERLINK "http://www.jisc.ac.uk/index.cfm?name=pub_ibwireless" ��http://www.jisc.ac.uk/index.cfm?name=pub_ibwireless�). 


The JISC briefing paper to senior management on Wireless LANs at � HYPERLINK http://www.jisc.ac.uk/uploaded_documents/WirelessLANSMB.pdf ��http://www.jisc.ac.uk/uploaded_documents/WirelessLANSMB.pdf�, and some additional resources on Wireless LANs accessible from � HYPERLINK http://www.jisc.ac.uk/index.cfm?name=techlearn_wireless ��http://www.jisc.ac.uk/index.cfm?name=techlearn_wireless�. 


See also the MOBIlearn project Web site � HYPERLINK http://www.mobilearn.org/ ��http://www.mobilearn.org/� for information on current research in mobile learning.


� Bluetooth has an official Web site at � HYPERLINK http://www.bluetooth.com/ ��http://www.bluetooth.com/�. However, it rapidly became a “nearly technology”. It was eclipsed by 802.11-style Wireless LAN technologies in the local area network market, and the “personal area network” market has remained slow to take off, apart from niche applications such as wireless headphones. An early prediction of this was the C/Net article “Bye-bye, Bluetooth”, 13 August 2001, � HYPERLINK http://news.com.com/2010-1071-281535.html?legacy=cnet ��http://news.com.com/2010-1071-281535.html?legacy=cnet�. 


� It is fair to say that in the UK (unlike, say, Brazil and Italy), Digital TV has not fulfilled its potential for use in education and training. Indeed, the world-wide history of the use of TV in distance education is that of a long retreat. A useful site for an overview of TV-based learning, sometimes called t�learning, is at � HYPERLINK http://www.pjb.co.uk/t-learning.htm ��http://www.pjb.co.uk/t-learning.htm�. The main report on this topic is A Study into TV-based Interactive Learning to the Home, commissioned by the EU and published in May 2003 (available at � HYPERLINK "http://www.pjb.co.uk/t-learning/contents.htm" ��http://www.pjb.co.uk/t-learning/contents.htm�). A slightly earlier report, Interactive TV: A Learning Platform with Potential, was commissioned by LSDA and published in 2003 – see � HYPERLINK http://www.lsda.org.uk/files/pdf/1443.pdf ��http://www.lsda.org.uk/files/pdf/1443.pdf�. A more UK-focussed report, The Use of Digital TV in UK Education, was published by JISC in July 2002 – see � HYPERLINK http://www.jisc.ac.uk/uploaded_documents/DigitalTVkirriemuir.rtf ��http://www.jisc.ac.uk/uploaded_documents/DigitalTVkirriemuir.rtf�. 


� A general overview, Broadband: Strategic Implications for Learning and Teaching off Campus, is on the JISC site at � HYPERLINK http://www.jisc.ac.uk/uploaded_documents/Broadband%20SMB.pdf ��http://www.jisc.ac.uk/uploaded_documents/Broadband%20SMB.pdf�. There is a more detailed report on the same topic at � HYPERLINK http://www.jisc.ac.uk/uploaded_documents/Broadband%20Tech%20Rep.pdf ��http://www.jisc.ac.uk/uploaded_documents/Broadband%20Tech%20Rep.pdf�.


� That is, 2000.





Notes


	


� See PROMETEUS, � HYPERLINK "http://www.prometeus.org/" ��http://www.prometeus.org/�. 


� See JISC, � HYPERLINK "http://www.jisc.ac.uk/" ��http://www.jisc.ac.uk/�. 


� Sponsorship is provided by the suppliers to cover purchase, support and maintenance costs under the grant sponsorship model.


� Diana Laurillard, Rethinking University Teaching: A Framework for the Effective Use of Educational Technology (London: Routledge, 1993).


� See UNITAR, � HYPERLINK "http://www.unitar.edu.my/main.html" ��http://www.unitar.edu.my/main.html�. 


� Economist, 26 June 1999, � HYPERLINK "http://www.economist.com" ��http://www.economist.com�. 


� See IDC, � HYPERLINK "http://www.idc.com/" ��http://www.idc.com/�. 


� Financial Times, 7 July 2000.


� See Cahners In-Stat Group, � HYPERLINK "http://www.instat.com/" ��http://www.instat.com/�. 
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Fig. 2. The spectrum from one-way transmission of information to interactive tutorial support.




















