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Editor’s Overview

This chapter describes the major “pre-procurement” exercise carried out for the HEFCE e-University Study Team in spring/summer 2000 in order to understand what “the market” could provide for the proposed e-University in the areas of pedagogic, assessment and tutoring tools – essentially, in the overall area of virtual learning environments/learning management systems.

A broad view was taken of procurement, including an overview of reference sites and analysis of relevant input from the standards community and the research and development communities, in the UK (JISC etc), Europe (especially the Framework Programme), Canada and other countries.

The brief from HEFCE was wide-ranging and during the progress of the research, was widened to include brief forays into additional topics. This means that some topics received only cursory attention and that there is overlap with other studies, in particular with e-Tools (3) which forms the core of chapter 18 of this compendium.

A sub-study was commissioned, led by Professor Robin Mason, on “the role of face-to-face” – this much-debated (now and then) aspect of e-University pedagogy is revisited (by the same author) in chapter 21 of this compendium on “Tutorial Support Functions”.

The aim of this study was not to provide a specification of an LMS for the e‑University; this would not have been possible for many reasons, the main one being that at the time of completing the report, there was not even a business model, let alone a business base for the e-University. The necessary steps to provide an initial specification of the LMS were taken around six months later in the work commissioned from the OCF consultants – see in particular chapter 22 of this compendium on “Learning Programme Management Systems”.

Like all of the e-University e-tools reports (and the OCF ones also), this report was done in great haste – it was in essence complete (draft final stage) in mid-July 2000, work not having started until mid-to-late May 2000. In that era there were a great deal of implicit assumptions and internal dialogue (with HEFCE and other projects) not made explicit until much later. The editors have attempted to clarify some of this where possible with footnotes, and have also added the original project bid document where some of the key hypothesis-forming was done (i.e., before the work officially started) – this forms appendix F. (The HEFCE Invitation to Tender covering all the e-tools studies is reproduced in chapter 15.)

Unlike every other report in this volume, the report on which the chapter is based included “Commercial in Confidence” sections giving pre-procurement judgements based on scrutiny of the submissions, analysis of the process and in some cases, additional analysis of non-disclosure (NDA) material supplied by vendors. All such material has been omitted. In addition, a number of judgements based on vendor behaviour and attitudes have also been omitted, as they would have allowed the discerning reader to work out some of the confidential conclusions. Note also that the full vendor submissions (in some cases stretching to over 60 pages of original material) also – as is normal with procurements, joint venture submissions, etc. – remain under embargo.

On Contextualisation

Sections of this report were a gloss on other reports, specifically on vendor submissions. Given that our own contextualisations are a gloss on this report, there could well have been confusion between the “levels of gloss” and a consequent need for typographic embellishments to distinguish these levels. In the event, such embellishments proved unnecessary – although in a few places, the editors have adjusted the original wording to make it clear which “us” is being referenced (the editors or the authors).

From the contextualisation and tables given, readers will get some idea of which learning management systems are relevant today. As a partial systematisation of this, the Gazetteer annex includes a table of all the learning management systems considered in the compendium (based on the work in this chapter and on the LMS mini-survey in chapter 18). 

On Web Sites

A large number of the URLs cited in the original report are inactive and have no obvious replacement. (Where they do have an easy-to-find replacement, the editors have performed “invisible mending” as usual.) Note that by “inactive” we include cases where the URL technically “works” (i.e., a Web site is returned) but the site has no meaningful connection to the original site, company, project or topic, and in some cases has material of not only an irrelevant but also an inappropriate or unpleasant nature. Such inactive sites are marked in parentheses with no initial “http://” and no hyperlink format, in other words as follows: (www.bad-site.com).

On CETIS

CETIS, the Centre for Educational Technology Interoperability Standards (http://www.cetis.ac.uk/), which began life in 1998 as the UK IMS Centre, represents UK higher education and further education institutions on international learning technology standards initiatives. It has since its inception in 1998 been funded by JISC but has undergone several changes of organisational base and staffing. 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 (both among the authors of chapter 18). One of the co-authors of this current report, Paul Lefrere, was co-director of the UK IMS Centre 1998–2000 and then director (networking and partnerships) of CETIS for two further years. (Another former member of CETIS, Andy Heath, worked for Professor Bacsich and later consulted for Sun and eUniversities on standards-related matters as well as on accessibility.)

Contextualisation by the Author

It was easier for me than for some other authors to revisit this topic of my report, because in a sense I never escaped from it – but maybe that makes it harder to come back with a fresh eye. I set up and ran this study on procurement having been involved with IT procurements at universities and in JISC circles for some years previously; and after the study, I continued involvement with the topic on further HEFCE contracts and indeed while at UKeU, where analysis of similar (and possibly competitive) systems and providers was one of my key tasks.

But there were long periods in my post-report career where procurement of LMS components was not my prime focus. So what do I find when I turn back to the report with a fresh-ish eye?
My headline conclusion is that a “proper procurement process” is still essential. There might have been a couple of years between “then” and “now” when studies of the sort that are revealed in this chapter would have been seen as a waste of time. After all (many said in UK HE), there were essentially only two suppliers; they both offered “soup-to-nuts” functionality of a similar nature and so it all came down to price, and any special deals one’s university could negotiate. But this was a higher education view (the situation was always much more multi-polar in further education); and in reality it was never quite thus in HE since the specialist suppliers (like Questionmark) did not go away – indeed, they thrived. 

Even if there were an element of truth in the above, the game has changed, due to interoperability and open source. (Although, I have to note, with some pride, that the phrase “component-based architecture” was used even in the original Sheffield Hallam University bid for this study – see appendix F.) “Suddenly” (it seems to some) there is again a plethora of suppliers. Some cover the board, while others are increasingly specialist; yet others from the open-source community (communities, really – there are many subspecies) hardly seem like suppliers at all. But interoperability, within a component-based framework, should make it all happen, all “join up”. In time.

On learning-technology standards and interoperability, despite progress not being as fast as the devotees wanted (among whom were some of my staff); there has been steady progress, and it is now inconceivable to think of an e-learning world without learning-technology standards. Yes, perhaps too much of this is still dominated by US and US-derived agencies; yet countries like the UK (and the Netherlands, among others) who want to have a voice at the top table can and do achieve that. So at least the unpleasant Europe-USA standards rivalry of the early part of this millennium is now part of history, where it should stay. Indeed, the UK generally has nothing to be ashamed of, with a number of world-class standards experts from the UK – in CETIS, at vendors and as consultants – including a surprising number from my own town of Sheffield (partial but not total explanations focus on the University for Industry, or Ufi, and FD Learning, but there is more to it, and them, than that). On interoperability, it remains too hard, but it is slowly getting easier, and now we all know and accept (vendors too) that we have to do it.
One new thing (to me) that I did discover from contextualising this report is that although there have been many changes and much consolidation in the LMS industry, remarkably few vendors have gone out of business without leaving an “inheritor” organisation. It also became obvious that many suppliers not seen recently in UK HE were “not dead but sleeping” – actually, they were and are wide awake, pursuing what they judge as more lucrative opportunities in other countries or sectors. But it is a borderless world and the border between education and training, which this report foresaw withering away, has pretty much done so now – and who will come marching over the border? 

So there is plenty of life in the old procurement dog yet. And one caveat: the advent of open source makes the procurement process harder, not easier. Some footnotes on this are included in the main report; but procurement of open-source LMSs requires another as-yet-unwritten chapter.

1.
Introduction

This survey was commissioned in May 2000 following a Higher Education Funding Council for England (HEFCE) circular inviting a series of expert surveys on e-tools for the e-University.
 The work was funded by HEFCE and undertaken by Professor Paul Bacsich of the Virtual Campus Programme, Sheffield Hallam University, with specialist assistance from Professor Robin Mason (pedagogy), Dr Paul Lefrere (research and standards) and Peter Bates (reference sites and Internet futures).

The survey analysed over 40 specially commissioned vendor submissions as well as carrying out desk research on pedagogies of e-learning, e-tools research directions, reference sites and technological futures.

It offers a number of recommendations for appropriate ways forward in the light of expert analysis of this information.

Thanks are due to our colleagues in our own institutions, other agencies and sister studies, who gave of their time, usually at short notice, to answer questions where for reasons of confidentiality, speed and slowly emerging knowledge, we usually could not give them the full context. Special thanks are due to the vendor community around the world, who responded magnificently to the task of producing comprehensive reports on their products, to very tight deadlines.

2.
Executive Summary

This describes the methodology used by the survey, changes to the methodology, and the conclusions reached.

2.1
Methodology

Because of the limited time-scale from May till July [2000], the project ran in four parallel strands:

a) Pedagogic and assessment tools – systems.

b) Pedagogic and assessment tools – reference sites (including content).

c) Face‑to-face tutoring issues.

d) Literature search, concentrating on new reports.

Strand a of the project was the most important aspect and had the following structure:

· Creation of criteria for evaluation of these products and their usage. (This was mainly done in our response to the original tender.)
 Criteria included system information (such as architecture, scalability, standards), user information (such as “industrial-strength” reference sites) and “futures” aspects of pedagogy and technology. The criteria were radically simplified compared with a full tender, since identification of trends, rather than selection of specific systems, was the goal of this exercise.

· Identification of products and vendors to be considered (in consultation with sister e‑University studies, JISC – the Joint Information Systems Committee – and other advisors, etc.) – over 60 were contacted.

· The sending out of a questionnaire to vendors inviting them to respond to the criteria. In fact there were two waves of questionnaires (see next section).

· Checking by our team of the responses for internal consistency, and benchmarking them against our literature database.

Strand b identified key “e‑university/virtual university/virtual campus” reference sites of relevance to the UK e‑University, and reality checked vendor claims against these sites.

Strand c consisted of the preparation of a report on face-to-face versus online issues (section 10 of the main report.)

2.2
Changes to Methodology

In its response to the original tender, the study team stated that the original classification of systems suggested in the HEFCE tender document did not make good pedagogic or system sense. Consequently in agreement with HEFCE a broader survey was done.

During the project it was further agreed with HEFCE that this study should be somewhat extended to have general oversight of the other two e‑tools studies, cover any gaps identified, and look specifically at interoperability with administrative systems. This was one of the main factors that led to the second-wave survey of a further 35 vendors.

A draft final report was delivered to HEFCE on 27 June [2000]. The final report (of which this is the executive summary) incorporates feedback given on that report, phrases the conclusions in less technical language, fills in some gaps and incorporates information arriving over the summer; but comes to similar conclusions as the draft final report.

2.3
Conclusions

These are ten in number:

a) Whatever the likely range of pedagogic strategies, business models and market demographics for the UK e‑University, there are e‑tools (software systems) that can deliver the required pedagogic and business strategies.

b) For most approaches, there are a good variety of vendors; they are keen to offer solutions, and in some cases they have already have large-scale reference sites relevant to the e‑University.

c) A critical mass of vendors is closely in touch with pedagogic issues – they often seem to be those who derive from, or are closely linked to, universities. Many other vendors are not in touch with such issues.

d) At present only a few vendors have HEI sites in the UK making large-scale use of their products. It could be unwise to choose vendors who do not have a track record of large-scale implementation in situations similar to the e‑University.

e) The UK university sector is now not the most advanced user of e‑tools in all ways – sectors such as FE, training and schools are in specific ways moving faster. Thus tools developed for those sectors – knowledge management, easy development of content, performance support and competence testing – may be relevant also to the e‑University.

f) Most of the insights from research are steadily working their way through into products or pedagogic practice (among vendors who are early adopters).

g) The e‑University should build on a basis of Web-based learning. There should be no overall dependence on storage media (such as CD-ROM and DVD) for delivery of e‑University courses; but these media will be relevant as an adjunct to the Web (as will text-books and face-to-face teaching).

h) The issues of how, and to what extent, to move face-to-face teaching towards online teaching are now reasonably well understood by experts. One can expect to reduce the proportion of face-to-face teaching in the e‑University as technology advances and social conditions change.

i) All e‑University systems should be oriented to supplying services to PCs. It is accepted that there are a number of “rivals” to PCs emerging on the market – interactive television, mobile devices, “Internet appliances”, etc. – but their penetration is still at the niche level in terms of relevance to e‑learning. Students of the e‑University should be assumed to have a PC of the general standard sold today for home or multimedia educational use, including a modem and printer. (Such PCs in the UK cost less than £1,000 including VAT.) PCs bought today should be able to adapt to higher-bandwidth connections, which will be available in the next year or two in some countries.

j) All e‑University systems should be capable of delivering material in English and also the top 10 other languages in the world, measured in terms of likely student numbers for the UK e‑University.

3.
Business/Technology Models and Market Forecasts

It was the task of other e-University studies
 to produce the information here – however, we had to have something more concrete to work from when vendors pressed us for general information, and it may be helpful to readers if we summarise our early assumptions.

3.1
Business Model

We assumed that the UK e‑University would be a consortium whose headquarters were to be “somewhere in the UK”. We further assumed that the main server farm to provide the e-learning systems would be also in the UK (not necessarily at the e-University’s headquarters) – but that there might also be additional server farms in other countries or continents, e.g., the standard pattern of “continental servers” based in North America, East Asia and perhaps Australia.

3.2
Market Forecasts

For the purposes of briefing vendors we assumed that student numbers would be of the following order of magnitude:

	Year 1
	
1,000
	First students enrol Sep 2001

	Year 2
	
5,000
	

	Year 3
	
10,000
	EU (and UK) students start to enrol

	Year 4
	
20,000
	

	Year 5
	
50,000
	


These now seem rather high judged by market information, not least of which is the likelihood that other countries will establish e-universities which will cannibalise our traditional markets.
 In that scenario, the UK e‑University could be invaluable for helping the UK to retain its share of the global market for higher education.

We assumed that initially students will come from the areas that “UK HE plc” traditionally recruits overseas face-to-face students from: Malaysia, Singapore, Hong Kong, etc. After year three we expect that pressure will be irresistible to admit students from the EU, and thus by implication from the UK – even were there no specific UK marketing strategy (e.g., an “access” or “disabled user” strategy).

It was assumed that the majority of the students will not have English as their first language. (This feature favours asynchronous systems.)

We did not assume that many students will come from North America or South America. However, systems are likely to need to support a range of other languages so that students can converse amongst themselves – and with local tutors – in the local language. This set of languages will thus have to include non-European languages, with all the associated technical problems and solutions (Unicode,
 etc.).

We assumed that all students will do the majority of their online learning from home. Note that in several of these societies (e.g., Singapore and Hong Kong), homes are more crowded than in the UK and space in which to study is at a premium. (This means that laptops will be favoured, and perhaps access by wireless systems may be prevalent soon.)

For the next round of technical conclusions it will be essential to have input on the fee levels that the e‑University will charge – it has been clear for many years that distance-learning markets are very price sensitive.

4.
Technological Developments

The likely demographics of the student market implies to us that students are coming from the more advanced countries of the world. This suggests that Internet connectivity will not be a technical issue for them, though the costs may be. Most of these countries now have reliable country-wide connectivity at 28.8 kbps rates and very soon will have this at 56 kbps. However, we should note the caveats from some sources (such as NextEd) that in Asia, reliable access now is typically only at a maximum of 28.8 kbps.

4.1
Networks

4.1.1
Higher-speed Access

Speeds higher than analogue-modem speeds can be achieved over telephone lines by ISDN or ADSL.

ISDN

ISDN offers data rates of 64 kbps. It is not a great success in any country in terms of connecting domestic users. In any case, its speed of 64 kbps is no longer usefully much faster than modems at 56 kbps. (ISDN also offers 128 kbps, but only by “bonding” two calls together, generating technical complexity and doubling the call charges.) Primary Rate ISDN (24 or 32 ISDN lines) is of interest only to companies.

ADSL

ADSL represents a cluster of technologies offering access speeds of around 1 Mbps. It was launched by BT in the UK in late August [2000], after months of indecision. Many other countries are poised to offer similar services.

The great hope is that “real soon now”, home-based users across the advanced world will have high-speed access which is also “always on”, “unmetered” and “affordable”. Sadly, this is not going to happen on a wide scale for a few years. Even where high-speed access is imminent, it is anything but affordable (£40 per month is now quoted by BT for its high-speed service) and far from widespread.

Related technologies, in particular cable modem technologies, remain limited in geographic and demographic penetration because they piggy-back over cable TV systems which tend to be limited to urban areas. A recent Forrester report predicts that in Europe, ADSL will be by far the dominant broadband technology.
 

4.1.2
Mobile Systems

GSM (the Global System for Mobile communications) is the mobile-phone technology over most of the world outside North America. (There are also some GSM systems in the USA and Canada, operating on a slightly different frequency.) However, we should note that there are Asian markets of relevance to the e‑University – such as Korea and Japan – where GSM is not used. There are expected to be 461 million GSM subscribers in December 2001 (source: GSM World)
 – most will be in Europe (nearly 300 million) but also 120 million in Asia-Pacific and 18 million even in Africa. By December 2004 there will be over 730 million GSM subscribers.

Future generations of mobile systems are being developed, so-called 3G, of which the Universal Mobile Telecommunications System (UMTS) is the one with the most impetus behind it, thanks (among other things) to large development grants from the EU. However, GSM is the current reality.

This is a lot of users – and most will be “not poor” – but the question remains: is this user population relevant to the e‑University?

It is now possible to get e-mail on one’s GSM phone and to surf (parts of) the Web. This has been made possible by Wireless Application Protocol (WAP). (Pedants will point out that e-mail has been available on GSM phones for some time, using the SMS service and specialised e-mail-gateway services.)

The Wireless Application Protocol is an open, global specification that gives mobile users with wireless devices the opportunity to easily access and interact with information and services in the World Wide Web instantly. The WAP protocol has been developed by the WAP Forum – http://www.wapforum.org – an organisation of powerful Internet and telecom companies.

The heart of WAP is Wireless Markup Language (WML). This is a variant of HTML, oriented to delivery on WAP devices. Delivery is normally done from a WAP gateway, which converts Web-server content into WML format. The WAP gateway can provide additional information back to the server about the WAP device, for instance the subscriber number, its cell identification and other items (like location information). Security is handled by Wireless Transport Layer Security, the “equivalent” to Secure Sockets Layer (SSL), widely used in the HTML world – although not identical in functionality.

The Forrester research institute has predicted that by 2004, one-third of all Europeans – more than 219 million consumers – will regularly use their mobile phones to access Internet services. Another report predicts that “smart” (i.e., Web-enabled) cell phones will become the dominant means of accessing the Internet in a few years, when Web-capable phones will make up 79% of the unit volume of Internet appliances.
 

To counter these predictions about the impending dominance of WAP, several recent [2000] UK press articles have pointed out the weaknesses of WAP: 
· Bit rate over GSM is low, only 9600 bps, thus Web pages delivered over WAP will be slow; there are likely to be some speed improvements soon, but access will still be much slower than via a modem.

· The typical GSM screen is small, and likely not to grow in size since GSM phones are still shrinking. Thus Web pages have to be redesigned to fit on WAP phones. The techniques for doing this are well known, similar to those used for many years for Prestel and Ceefax,
 but a generation brought up on vast quantities of Web information may find this restrictive.

· Text input on GSM phones via the number keypad remains tedious despite some advances in “predictive” input.

Thus we do not assume that WAP phones will be a core technology of the e‑University. (However, note that they are being used in Finland for quasi-educational purposes such as online quizzes.) Indeed, harassed tutors may curse them once the students find out that WAP e-mail gives them another way to track down the tutor.

4.1.3
Interactive TV

This subsection is based on a European study (Bates 1999) on “Development of Satellite and Terrestrial Digital Broadcasting Systems and Services – Implications for Education and Training”.
 In early 2000 this was updated for the Upgrade2000 Digital TV project (EU Objective 4), which reported in June 2000. This version of the report was updated and adapted for this study, within the very strict limitations of effort available. To increase readability and reduce the space required, the extensive footnotes from the full report have been omitted.

In the event that digital TV was seen to be relevant to the e‑University, a specific follow-up study would need to be done, focussing on the target geographic areas. (Digital TV is not uniform across the world – much less uniform than Internet or e-mail.)
However, it is interesting to note that a new Forrester study in the USA established that regardless of ethnicity, consumers use the Internet for the same reasons and to accomplish the same tasks – although Asian- and Hispanic-Americans used the Internet more than African Americans, the ethnic divide disappeared online and ethnic groups exhibited the same behaviour.

Note that this subsection is of particular interest if there are ideas of bringing broadcasters into the e‑University alliance. There are a number of difficulties that broadcasters have with these media that will be elaborated below.
Convergence of Technologies

Digital TV can, in the UK, be delivered via satellite, cable systems or over the air. In most countries of the world, there are now satellite-delivered digital TV services. All of these can be made to some extent interactive, in a variety of ways. Thus in more and more ways, TV begins to look like the Internet.
However, there is considerable debate as to whether the TV and the Internet will converge into one type of system. Some analysts believe that, increasingly, consumer devices will be linked together, with the set-top box likely to become a multimedia hub. Others believe that – at least in Europe – TV and the PC are in fact not converging into a single all-purpose device, and so interactive TV vendors should not focus on delivering Web access on TV. There are also new possibilities for using personal digital assistants (PDAs) for assessing services on the move, including in the home. Hence it seems likely that consumers will be offered a number of different ways of accessing digital services before there is a “shake out” in the market, leaving only one or two dominant converged devices.

Television is well known to be the most popular form of public communication in most countries. Thus it is not surprising that the UK government considers that the familiarity of television, and the capabilities of digital media, give this technology the potential to be a prime means for widespread domestic use of the Internet.

However, although interactive digital TV and other broadband developments potentially offer new opportunities for bringing high-quality learning to the home, a number of barriers are emerging which will influence the direction that those developing such services will have to take. There are many complexities to consider behind the simplistic notion that the TV is the way to reach most people because nearly everyone has a TV.

In most countries, it is the commercial market that is primarily driving current and future digital TV and home broadband developments.

As of June 2000, about 14% of British homes have digital TV connections; this figure is expected to rise to around 30% towards the end of 2000, 47% by 2003 and 76% by 2008 – but it could be higher. Although digital TV developments are currently leading the opportunities for providing digital multimedia services to the home, it is only one technology solution – other broadband technology solutions are also emerging.

Market Trends: From “Push” to “Pull” Services

From the home consumer’s perspective, television and radio are well established as a means of “pushing” information, entertainment and certain types of education to the home. Digital TV offerings are generally available in a similar mode. The World Wide Web has become a recent means of “pulling” large amounts of information. However, there are a number of differences between the two methods:

· The quality of programmes and information delivered via the TV is carefully controlled. TV has the advantage of generally being richer in quality but limited in the range of offerings, even though digital TV provides a wider range. It is also necessary to make an “appointment” to view a programme or to specifically arrange to record a programme at a specified time. Programmes offered are also limited to what is broadcast over a specific region, although digital TV does enable a number of special interest, thematic and minority channels to be broadcast.

· There are currently limitations on providing video-rich resources through the Internet, and viewing tends to be in a small window rather than a larger screen.

· TV has tended to be a passive medium although there are aspects of interactivity through teletext. Digital TV is starting to provide other means of interactivity.

Therefore, the challenge for the industry is to provide devices and services that home consumers demand, at a price that they will pay. The challenge for those in education and training is to try to identify sustainable ways of serving the needs of all home or work-based learners by utilising the most appropriate technologies.

One market analyst is predicting that by 2003 every European home will be a digital home, with two out of five households having access to the Internet and one in five having interactive TV. Another is predicting that interactive digital TV will reach 80 million European households by 2005 and with a potential base of over 200 million TV sets in Europe it will overtake the Internet as Europe’s primary e-commerce platform. 
Interactive learning services to the home is, of course, only part of a larger market of interactive services starting to emerge. Other market sectors include:

· Entertainment, e.g., movies on-demand or near on-demand, interactive games.

· e-Commerce, e.g., shopping, banking, other financial services, insurance services.

· Information services, weather, transport services.

The main foci of commercial-service suppliers are currently entertainment and e‑commerce. Learning services of various kinds are often quoted as being the next services that are wanted by consumers, but commercial-service suppliers are still rather slow at developing such services. This may be because they are able to share the risk of developing interactive entertainment and e-commerce services with other companies in the supply chain (and with venture capitalists). They may also get a quicker return from their investment compared to the financial return from offering learning services.

It is also important to note that the UK interactive-service market is evolving differently from that in the USA. (The situation in other continents and regions needs further study.) The UK and, for that matter, the rest of Europe, differ from the USA in the ways that interactive-TV services are offered; Europe is said to be “TV centric”, while the USA is “Web centric”. The pay-TV broadcasters, rather than the Internet or PC industry, drive interactive TV in Europe. Interactive services have also been designed and to look and respond in the way that analogue TV does, and to enhance and expand the TV experience. Therefore the focus has tended to be on new applications such as shopping, home banking and interactive advertising. Interactive TV is also primarily a “walled-garden” experience, allowing users access to only proprietary content. This could be a very significant barrier to the development of interactive learning services on digital TV, when compared to how easy learning resources can be made available on the Web.

Broadcast Digital TV versus the Internet

In the UK, digital-broadcast TV and the Internet are now offering a number of established services for those that wish to subscribe to them. Nearly every household could access digital TV should it wish to subscribe to such a service and have the necessary equipment to access it. In some parts of the UK, households have two or three ways in which they could access different digital TV services, with both similar and different programme offerings. There may be a few other barriers for some people living in flats or in areas where they are not allowed to install a satellite dish; however, solutions are starting to emerge to solve these problems using integrated-reception systems. Equally so, every household in the UK could access the Internet if it had a telephone line and a computer, or a lower-cost Internet-access device.

Despite the rapidly emerging developments, barriers appear to remain high for education and training content providers to offer interactive digital-broadcast TV services. This was first identified in the conclusions to the study by Bates (1999):

Broadcasters will continue to be the prime gatekeepers of interactive TV services to the home. As they have done with television they will control what the user has access to as well as the quality of the services on offer and the development of these services. Compared to the World Wide Web this may act as a barrier for traditional education and training providers to offer interactive TV learning services.

This is in fact a problem for all “cash-poor ventures”, as has been recognised by market analysts at Jupiter Communications, who quote in their Interactive TV and the Internet report at the end of 1999:

TV requires deep pockets; barriers to entry are much higher than the web. It is expensive to create new services for walled gardens, and broadcasters require hefty carriage fees to gain a space in a walled garden. Companies can’t easily port their web sites to TV; rather they must create and support a new service. Because of these barriers, established brand names and cash-rich Internet ventures will dominate iDTV walled gardens.

Therefore barriers are high and a critical mass of users is needed in order to create the economies of scale required to have access to broadcast-interactive TV. Eventually most broadcasters are predicted to allow full Web access from the TV, but they have been slow in doing so. However, at least one plans to offer such a service by the end of 2000.

Conclusions

· Some broadcast digital TV producers are increasingly offering informal learning or edutainment in format. They are also starting to offer learning resources or online encyclopaedias but these are generally based on their Internet or extranet sites.

· Broadcast digital TV providers have yet to resolve the issue enabling the user to link directly from an informal learning or edutainment experience to a site that provides more structured learning. This is because they currently prefer to offer interactive services within a “walled garden”, where the price of “space” is still at a premium.

· This causes a problem when trying to “push” a passive viewer into an active learner. However, eventually UK broadcast digital TV providers could also start offering open access via Web links superimposed on top of TV programmes. This will be similar to what is starting to be offered in the USA, although as yet, not for educational purposes.

· Therefore, learning-content providers will continue to utilise the Internet as the main means of offering remote interactive learning services.

· As broadband technologies to the home start to become available, high-speed access to the Internet or an extranet will enable easier access to video-rich interactive-multimedia learning resources. These technology pipelines will increasingly become available from the summer of this year (2000).

· It is also likely that by the end of this year, dedicated Internet-via-TV boxes will have the capability of receiving reasonable-quality video for viewing on a normal TV set – thus providing a cheaper means of accessing learning resources. However, the user still has to be active and “pull” down appropriate learning modules.

· As households start to have access to “always-on” broadband pipelines, lower-cost terminals will start to replace memory-hungry computers. These terminals will be able to access applications from remote servers. This technology will eventually replace the Internet via TV boxes. But both will be important for providing universal access for all.

· A development related to this is personalised TV, which is starting to emerge as another option for accessing multimedia-rich content. It has the potential to “push” customised material as well as enable the viewer to “pull” video-rich multimedia learning content. Potentially, personalised TV will also have sophisticated tracking systems that could be utilised for monitoring a learner’s progress. However, it will take time to roll out personalised TV across the UK.

A Note on the Potential of Interactive TV as a Tracking System for Learning

A key issue for open and distance learning is the ability to track – record and monitor – the learning of individuals. Educators have at their disposal many tools to deliver learning resources to the remote learner. But methods of tracking a learner – from their first expression of interest in learning through registration, enrolment, study, assessment, accreditation and completion – are often expensive, time-consuming and inflexible.

Nolan (1999) observed that interactive TV systems are being developed to:

· cope with large numbers of subscribers

· provide conditional access

· track the users’ actions

· allow two-way communication between broadcasters and users

· allow two-way communication amongst users

However, he found from a survey of key UK players involved in interactive TV that very few interviewees had considered the use of these sophisticated tracking systems in educational services.

For that matter it is very unlikely that many educators or trainers have considered such systems – most learning courses deal in much smaller numbers and often have assessment characteristics unique to a particular subject area. However there could be some good reasons for exploring the tracking techniques of the Web and interactive TV as a means of identifying whether those with basic-skills needs have acquired new skills when utilising the learning resources available.

4.1.4
Wireless

Bluetooth is a radio technology built around a new chip that makes it possible to transmit signals over short distances between computers and handheld devices without the use of wires. (See http://www.bluetooth.com for more information.)

We expect in the next few years that technologies such as Bluetooth will allow homes to be networked without using wires.
 This will make it much easier to use PCs, laptops and other Internet appliances for a variety of domestic purposes, including home study for the e‑University. Thus wireless is an incremental, not breakthrough, technology for the e‑University.

4.1.5
Satellite

For the last few years, a number of vendors have worked hard to provide affordable satellite access to the Internet for home users. These vendors include Hughes, Fantastic, Telespazio and Gilat. The technology that they propose is one-way satellite data broadcasting – with the reverse channel being provided by a regular telephone line. This works because the majority of Internet access is highly asymmetric in its traffic behaviour; a few mouse clicks go upstream and then perhaps megabytes of data comes downstream. One advantage of satellites is that they are point-to-multipoint – thus the same file (e.g., a multimedia programme) can be sent to thousands of destinations at once.

There have been various technologies used in the past for satellite data broadcasting, but the technologies are all converging with those used for satellite digital TV.

We suggest that satellite broadcasting may be very relevant to delivery of the e‑University in certain geographic areas, especially remote parts of otherwise-advanced countries. It is worth noting that several distance-education organisations and consortia already have arrangements with companies deploying satellite capacity. Of course there are many examples in North America.
 Examples elsewhere include:

· UNext with News International.

· Israel Open University with Gilat.

· Several UK universities with Fantastic Corporation.

· Several EU universities and training organisations with Telespazio, under the EU TEN-TELECOM “GENESIS” project.

4.2
Devices

This section first reviews user devices and servers, then finishes off with an introduction to the various categories of e-tools that exist for use in e-learning.

4.2.1
User Devices

Despite earlier predictions of its demise, the PC still remains the dominant device for business and educational use, and for accessing the Internet. And despite predictions about the increasing threat to Microsoft, these PCs are almost all running some version of Windows. Earlier efforts to develop a Java-based “NetPC” have come to nothing in the domestic and small-business market. Apple remains a niche player (even if a powerful one). Rival operating systems such as Linux, though gradually gaining in acceptance, may pose as much of a threat to Sun and the commercial UNIX camp as they do to Microsoft.

Thus we can be confident about building the e‑University on a basis of delivering service to PCs. Indeed, a business and market analysis would have to be done to check whether it is worth incurring the extra cost of supporting Apple computers – though it is worth noting that many applications are now “dual platform” to a high degree of conformance.

Laptops

It is likely that in some markets, laptops rather than desktop PCs will be the norm among users. This is likely especially in those societies where space at home is at a premium, e.g., Hong Kong. Note that unlike the experience in some US “laptop U” campuses, the experience so far in Hong Kong (Blurton 2000)
 is that students do not take their laptops on to the campus. One of the main reasons for this is the weight of laptops.

Palmtops and Sub-laptops

One of the most likely scenarios is that students on campus will flock towards the use of sub-laptop devices – by this we mean a device with a laptop-sized screen and usable keyboard, but much thinner and lighter than a laptop. For maximum usability, such a device should have GSM support for wide-area connectivity (including WAP, even with all its limitations) and Bluetooth-type wireless support for on-campus networking.

However, it is not clear how much this is relevant to students interested in the e‑University.

4.2.2
Servers

The e‑University will need a set of large “engines” to support its teaching and administration systems. Until recently [2000] it was almost certain that they would run UNIX – since the Windows NT Server was not regarded as suitable for very large-scale services, say above 1,000 simultaneous users for connection-oriented services. However, the advent of Windows 2000 may be changing this. The following information is taken from a recent Microsoft white paper.

Windows 2000 Server has been designed from the ground up as an integrated multipurpose operating system. Three versions of Windows 2000 Server will be available this year… Windows 2000 Server, like Windows NT Server, is a 32-bit operating system. Windows 2000 Server will support the Intel IA-64 chip architecture and a 64-bit version is planned for release later this year…

Key technologies supported by Windows 2000 Server include (our italics)

Networking and Communications – offers support for the latest Internet Engineering Task Force (IETF) VPN protocol suite, telephony and a quality of service (QoS) solution to guarantee bandwidth and network availability.

Application Services –The combination of Clustering Services, component load balancing, and the Windows Load Balancing Service provides a comprehensive solution to increase scalability and reliability.

Internet Services – includes streaming media and performance enhancement.

However, actual performance information is scanty at this early stage. On the assumption that Microsoft have overcome some of the system limits inherent in the Windows NT Server and overcome some well-known (at least to multitasking applications experts) deadly embrace situations under massive loads, then they will have developed an impressive rival to Solaris and other commercial UNIX systems, which will be of great interest to those organisations
 wanting to run thousands of simultaneous users on Windows 2000 Servers.

4.3
Systems Categories for e-Tools

This subsection forms an introduction to the next section.

Computer Mediated Communication Systems

Computer-mediated communications (CMC) systems – sometimes called computer conferencing systems – support asynchronous group communication between students. In their simplest form, they operate as bulletin boards or Usenet newsgroups – and indeed several universities use newsgroups as a way of supporting group interaction between learners.

CMC systems have an extensive history, going back to the early 1980s. In earlier years several of the systems had a massive list of functions – however, in recent times, simpler systems have come into fashion.

CMC systems well known in HEIs include FirstClass, Microsoft Exchange and Lotus Notes.

Managed Learning Environments

Managed learning environments organise the storage of educational content. In most cases they support additional features – such as assessment, bulletin boards and content authoring. Indeed, the term is often used rather loosely to cover any system that plays a central role in the organisation of learning online. Well-known examples include WebCT, TopClass and Blackboard CourseInfo.

Assessment Systems

Assessment is now found as a sub-system in many of the main MLEs. We expect that by the time of the e‑University systems procurement, this will be the case for any MLE considered. Already some vendors have bought up assessment-system vendors and since there are so few commercial vendors (as the CAA Centre
 site makes clear), we expect assessment as a separate system category to all but disappear.

Authoring Systems

Many of the tools that teachers use to create educational content are the tools they use in daily life to create other types of content: office tools (Office, PowerPoint, etc.), Web-authoring tools (Dreamweaver, Microsoft FrontPage, etc.) and a range of multimedia creation tools. There is at present not much interest from vendors or users in tools specifically for the creation of “learning objects”; but this may change in the future.

Real-time Video Systems

It is increasingly accepted in many universities that delivering a real-time lecture across the Internet – streaming audio and streaming video – will be a useful technique on some occasions, even if it does no more than (apparently) replicate a face-to-face lecture. However, in most cases there is not yet the Internet performance to deliver acceptable quality video reliably across the Internet to home-based users. It is more feasible nowadays to deliver audio, often with animations, to such users, and we can expect use of this technology to grow fast.

RealAudio and RealVideo (from RealNetworks) are perhaps the best-known tools in this area, with Microsoft also very active.

Video-conferencing Systems

Video-conferencing has been used for many years to link remote lecture rooms together. The network technologies to do that have been private circuits, ISDN or satellite links. Many networking companies offer video-conferencing, and some companies, in particular PictureTel, specialise in this market.

As yet there is no feasible way of providing such links across the Internet to home-based users, and there are significant human-factors issues in linking more than (say) eight locations together. Hence we do not consider video-conferencing further in this study.

RTC: Real-time Chat

There are several public-domain tools allowing users to engage in real-time text-based “chat” across the Internet. In addition, some commercial products in other categories (such as FirstClass) include chat features in their portfolio.

Real-time chat often seems to novice instructional designers to be a useful tool. In our view it is sometimes useful if one has nothing else similar (for example in the aberrant situation that has occurred in training environments where e-mail was not available), but it does not seem to be a useful mainstream tool.

MOOs

MOO stands for Multi User Dungeons – Object Oriented. MOOs are a development of the MUDs popular in the online gaming community. Essentially they are a structured form of real-time chat.

MOOs have a bad reputation among mainstream distance educators. Even one of the enthusiasts concluded recently: “We should not be too optimistic about meaningful exchanges”.
 We think that this quote says it all – we remain to be convinced of the educational value – fun, maybe, but definitely a niche market.

Just in case people want to challenge this view and follow up on MOOs, we include a short piece on MOOs in appendix D.

5.
Input from Vendors

This has so far been gained from two surveys:

· Survey One: 31 vendors, sent out on 5 June [2000] with a deadline of 17 June: 21 responses (mostly in by the due date).

· Survey Two: 46 vendors, developers and research labs sent out on 18 June with a deadline of 30 June: 20 responses (all in by early July).

5.1
Survey One

The first survey of 31 firms was sent out on 5 June [2000]:

· 21 out of 31 firms responded.

· 6 never confirmed that they would respond; in most cases they had had reminders.

· Responses were expected but did not arrive from several companies, some well known.

· The responses vary widely in length, file size and thoroughness of response – from 4 to over 60 pages, from 40 kB to over 4 MB.

· Most companies sent additional printed information, sometimes massive amounts, some under non-disclosure.

Workload Issues

The speed of this project relied utterly on vendors having e-mail addresses on their Web site for enquiries (not just enquiry forms) and an ability to answer queries fast. Some vendors do not have adequate e-mail enquiry addresses and others appear very slow at passing queries round their organisations to relevant people. Much (unpredicted) chasing up had to be done via extra e-mails, Web forms and phone calls in order to generate the high (over 50%) response rate – most of this had to be done from Denver in June.

5.1.1
Overall View of the Responses

An overview of our analysis of the responses is as follows:

· Some companies, large and small, took the survey most seriously; others, including some distinguished ones, put only token effort into it.

· A few companies investigated all criteria thoroughly – these tend to be those involved most closely with e-educators.

· Among the responses from tools vendors, there were four that were outstandingly good.

· Among the responses from vendors mostly thought of as content vendors, one made a thorough and enthusiastic submission, suggesting its interest in full-service provision.

· From the group of vendors commonly thought of as full-service vendors, all made responses indicating strongly their interest in and knowledge of the area.

· Some companies of only marginal interest to the e‑University made brief but good responses.

· Content-specific issues seem rare.

· Standards conformance is much more prevalent as a factor that vendors pay attention to than the situation even six months ago.

· Only four vendors did actually substantiate from their own documents a claim to have an existing large UK HE reference site for e-learning.

5.1.2
The Vendors in More Detail

The table below summarises the situation with respect to the 31 vendors consulted in Survey One. It has been sorted by name of vendor (initially it was sorted by name of product). Those in italics have confirmed acceptance of the survey, those in bold italic have returned it. We have used a rough (and rather simplistic) classification of the vendors into:

· CMC = Computer Mediated Communications (asynchronous text conferencing, e-mail, bulletin board) as the core.

· MLE = Managed Learning Environment as the core.

· AUT = Authoring as the core.

· FSV = Full Service Vendor (even if saying they will unbundle), or "wannabe" FSV.

· RTV = Real Time Video (streaming or video-conferencing) as the core.

· ASS = Assessment as the core.
(Table on next two pages.)
TABLE 1  Survey One Vendors

	Product
	Supplier
	Web site

	Category

	Colloquia (Learning Landscapes)
	Bangor
	http://www.colloquia.net/
	CMC

	CourseInfo
	Blackboard
	http://www.blackboard.com/ 
	MLE

	FirstClass
	Centrinity
	http://www.centrinity.com/ 
	CMC

	Cisco engine
	Cisco
	http://www.cisco.com/
	MLE/FSV

	Toolbook
	Click2Learn (Asymetrix)
	http://www.click2learn.com/
	AUT

	Ac@deme
	Convene
	http://www.convene.com/
	FSV

	eTool
	eCollege
	http://www.ecollege.com/ 
	FSV

	Unilearn
	Embanet Corp.
	http://www.embanet.com/
virtual_learning.htm/ 
	FSV



	Learning Environment
	Fretwell-Downing
	http://www.fdlearning.com/
	MLE

	Solstra
	FutureMedia
	http://www.futuremedia.co.uk/
	MLE/FSV

	WOLF
	Granada/ University of Wol’hampton
	http://www.granadalearning.com

	MLE

	Notes (and other products)
	IBM/ Lotus
	http://www.ibm.com/
	CMC

MLE for Notes?

	e-education
	JonesKnowledge
	http://www.e-education.com/ 
	FSV

	Virtual Learning Centre Construction Kit
	knowledge=
power Ltd
	http://www.knowledge-power.com/ 

	AUT

	LearnLinc
	LearnLinc
	http://www.learnlinc.com/ 
	RTV

Bought by Gilat (see Survey Two)

	LUVIT
	LUVIT
	http://www.luvit.com/ 
	MLE

	Exchange and NetMeeting
	Microsoft
	http://www.microsoft.com/
	CMC (Exchange)

	NextEd engine
	NextEd
	http://www.nexted.com/ 
	FSV

	WebBoard
	O’Reilly
	http://www.oreilly.com/catalog/
wboard4/desc.html/ 
	CMC

	Oracle Learning Environment
	Oracle
	http://www.oracle.com/ 
	MLE

	COSE
	PEARSONS/ Staffordshire University
	http://www.staffs.ac.uk/COSE/ 
	MLE

	Question
Mark
	Question Mark Computing
	http://www.qmark.com/ 
	ASS

	RealVideo
	Real.com
	http://www.real.com/ 
	RTV

	SmartForce engine
	SmartForce
	http://www.smartforce.com/
	MLE/FSV

	SunForum and ShowMe
	Sun
	http://www.sun.com/
	RTV

	WebLearner+Educart
	Tegrity
	http://www.tegrity.com/ 
	FSV

	VCAMPUS
	Vcampus
	http://www2.vcampus.com/ 
	FSV

	Virtual-U
	VLEI Inc.
	http://www.vlei.com/ 
	CMC

	TopClass
	WBTSystems
	http://www.wbtsystems.com/ 
	MLE/FSV

	WebCT
	WebCT
	http://www.webct.com/ 
	MLE

	myMCQ
	WebMCQ
	http://www.webmcq.com.au/
	ASS


 Source: e-Tools Survey One.

5.2
Survey Two

The activity of generating reference sites and checking on research threw up a wide variety of other vendors that could be relevant to the e‑University. After careful consideration of many sources of input, the additional HEFCE requirement to consider links with administrative systems, and the feeling that we should look at a wider range of pedagogic tools (including those seemingly used more in training and in schools), a further 40 vendors (including some really still only at the R&D stage) were e-mailed on 18 June [2000] with a second survey, due to report by 30 June – and since then six more “vendors” were added.

This second list of 46 is far more than our original estimates of 10 more. In several cases this reflects the interest in the e‑University expressed to our study team from vendors keen to contribute their views. In order to keep the processing manageable, vendors were asked to write short reports (maximum 10 pages). In all, 20 vendors responded to the second survey.

Other authorities – Olsen (2000) and Landon (2000) – believe that there are just over 100 applications relevant to e-learning.
 Thus we are still, in some people’s eyes, not surveying all packages. However, our criteria are more restrictive than theirs.

We note in passing that the last six months has seen a wave of mergers, buy-outs and new start-ups, making an up-to-date survey essential in our view.

5.2.1
Overall View of Responses

Relatively little was learned in commercial terms from the second survey.
 However it was interesting in terms of pointing to several fruitful directions.

5.2.2
The Vendors in More Detail

Below is the list of vendors (in a wide sense) for Survey Two. Those underlined are essentially developers/researchers rather than vendors. Those in italic have confirmed acceptance of the survey, those in bold italic have returned it. In many cases it is harder to classify these offerings but where possible we have done so, in the last column, in particular for those who submitted responses.
(Table on next two pages.)
TABLE 2  Survey Two Vendors

	Product
	Supplier
	Web site

	Category

	Ariadne Tools
	ARIADNE
	(ariadne.unil.ch)
	MLE

	Virtual Learning Network
	Arthur Andersen
	(www.aavln.com)
	FSV

	WebMentor
	Avilar
	http://avilar.adasoft.com/avilar/ 
	MLE

	Centra
	Centra
	http://www.centra.com/solutions/ 
	MLE

	TenCore Net
	Computer Teaching Corporation
	http://www.tencore.com/ 
	AUT

	Classpoint, etc
	CuSeeMe Software
	http://www.cuseeme.com/
	RTV

	Enterprise
	Docent
	http://www.docent.com/
	

	CourseMaster
	Educata
	(www.educata.com)
	

	LEAP
	Ernst & Young
	http://www.intellinex.com/ 
	

	Classroom
	Etudes
	(www.etudes.cc)
	

	WebForum
	Forum
	http://www.foruminc.com/ 
	CMC

	Quest etc
	Gilat (plus LearnLinc and Allen)
	http://www.learnlinc.com/
	various

	CoMentor
	Huddersfield
	http://comentor.hud.ac.uk/
	MLE

	MERLIN
	Hull and BT
	http://www.hull.ac.uk/ifl/ 
	MLE

	Millennium
	Interwise
	http://www.interwise.com/ 
	

	IntraLearn
	IntraLearn
	http://www.intralearn.com/ 
	MLE

	Prometheus
	Intuitive Networks
	(www.prometheus.com)
	MLE

	Web-4M
	JDH
	http://www.jdhtech.com/ 
	

	KM Studio
	Knowledge Mech.
	(www.knowledgemechanics.com)
	AUT

	KoTrain, LOIS etc
	KnowledgePlanet
	http://www.knowledgeplanet.com/ 
	

	Pinnacle
	Learnframe
	http://www.learnframe.com/ 
	MLE

	LearnOnline
	LearnOnline
	http://www.learnonline.org.uk/ 
	MLE

	e-campus
	LJ Technical Group
	http://www.ljgroup.com/ 
	MLE

	CourseBuilder
	Macromedia
	http://www.macromedia.com/
	AUT

	ClassWise
	Magideas
	(www.magideas.com) or (www.classwise.com)
	

	Mentorware
	Mentorware
	http://www.mentorware.com/ 
	

	Microcosm
	Multicosm
	http://www.multicosm.com/ 
	AUT

	NeoBook
	NeoSoft
	http://www.neosoftware.com/
	AUT

	SkillVantage
	NETg
	http://www.netg.co.uk/ 
	FSV

	GroupWise
	Novell
	http://www.novell.com/groupwise/
	CMC?

	
	Online Education
	(www.online.edu)
	

	LMS
	Pathlore
	http://www.pathlore.co.uk/ 
	MLE

	Learning Network
	Saba
	http://www.saba.com/ 
	MLE

	SkillPort
	SkillSoft
	http://www.skillsoft.com/ 
	

	KOM2000
	Stockholm Univ.
	http://cmc.dsv.su.se/KOM2000/ 
	CMC

	HyperStudio
	Tag Developments Ltd
	http://www.taglearning.com/
	

	Virtual Campus (ELEN)
	TekniCAL.com
	http://www.teknical.com/ 
	MLE

	VEE
	VOU
	(www.vou.org)
	

	NINE
	Nine Connect
	http://www.nine.org.uk/
	CMC?

	ETH World
	ETH Zurich
	http://www.ethworld.ethz.ch/ 
	

	
	Online Courseware Factory
	http://www.courseware-factory.com/ 
	MLE

	Web Crossing
	Lundeen
	http://www.webcrossing.com/ 
	CMC

	TECFA
	Geneva University
	http://tecfa.unige.ch/ 
	


Source: e-Tools Survey Two.

5.3
Conclusions

The vendor survey asked a range of general questions and then 12 specific questions under the following headings:

e) Architectural approach.

f) Standards and interoperability.

g) Life-cycle costs.

h) Scalability (including “footprint” issues).

i) User interface (including internal and external consistency).

j) Reference sites (at least one in the UK).

k) Reliability.
l) User empowerment.

m) Company size and stability.

n) Ease of support (and training).

o) Current and proposed capability to embed new technology.

p) Current and proposed capability to embed new pedagogy.

A number of these headings are of most interest in later stages of development of the e‑University, when the issues turn into procurement criteria. A number of other ones – like “user interface” – nowadays do not seem to be much of a differentiator. Others, such as “reference sites” and “standards”, will be dealt with elsewhere. In this subsection we deal only with content issues (part of the architecture item) because it fits neatly into the classification scheme we have been using for the vendors.

5.3.1
Content Issues

In the HEFCE tender we were asked to give “an indication of content”. We note that there is another study on e-content
 (with whose authors we have been in constant contact) so that in this subsection we shall give highlights only and raise any underlying architectural issues.

For this purpose it is convenient to divide vendors into the categories used above: CMC vendors, Authoring System Vendors, Assessment Vendors, MLE vendors, Full Service Vendors, etc.

Note that from now on we shall frequently be quoting from vendor submissions.

CMC Systems (Including Those with a CMC “Core”)

These are commonly regarded as being about “process” rather than content. Typically at the end of a CMC course one is left with lots of messages, but they tend to be analysed only for evaluation and (mostly in research projects) for knowledge mining to assist with the next presentation of the course.

Microsoft makes no specific mention of specific content, in terms of Exchange. Nor does O’Reilly, in terms of WebBoard. VLEI points out, in terms of Virtual-U:

Virtual-U is a flexible framework and there are no restrictions on content that can be incorporated into the course and conference environments

Centrinity
 points out that its system is not primarily about content delivery:

FirstClass is the access, delivery and publishing/updating platform for content rather than an actual content provider. Lack of readily available course content is a consideration, balanced out by the ability to create a completely customised solution, to integrate external content and to complement content authoring solutions such as TopClass.

Interestingly, IBM positions Lotus LearningSpace in its submission more in terms of an MLE, and we shall discuss it there.

Authoring System Vendors

None of the specific e-tools vendors in this category that have responded to our survey is large enough to have generated enough content to be interesting at the strategic level.

Assessment System Vendors

Only QuestionMark has responded. It says, as expected:

Our software is content independent and can be used for a variety of different pedagogical styles.

MLE Vendors

By the nature of an MLE, it should be relaxed about content, since (at least in the case of a pure MLE) it “points to” content, rather than creating it. And with the drive towards HTML, many of the simpler content objects will be HTML based. There are now many tools for creating HTML pages, and several others for turning MS Office objects into HTML – therefore we shall not bore the reader with vendor recitations of their skills in that area.

However, there are still problems with HTML, especially in the area of mathematics. Morrison (2000) says:

Symbolic domains like mathematics and engineering also present particular challenges to conventional virtual environments. The text, graphics and rich media data types like audio and video are of limited use to students or staff attempting to convey concepts and solutions symbolically. The current state of the Web technologies is such that symbolic communication either has to take place via so called virtual whiteboards or the symbols be converted to static graphics. Data entry to the virtual whiteboard can still be limited by the usability constraints of the computer keyboard forcing consideration of other input devices. MathML the XML specification for coding semantic and mathematical expressions should offer a solution. Forthcoming updates to mainstream web browsers should render mathematical expressions without applets or plug-ins. Already some major applications, e.g. Mathematica can render and export MathML markup. Currently, there is a limited range of specialist browsers, viewers and tools for MathML but there is considerable work in this area which will catapult MathML into the mainstream in the near future.

Not one of our vendors mentioned mathematics as an issue – perhaps this tells us something more about their perceptions (that the market for mathematics e-learning is small) than it does about mathematics. Note that it is not uncommon for mathematics to be ignored by mainstream vendors, in several applications areas.

Avilar: WebMentor

It makes great play of its flexibility with content:

As evidenced by our ability to incorporate NETg and SkillSoft courseware, WebMentor is highly capable of incorporating different authoring systems… to incorporate courseware authored in other products (e.g., Authorware, Toolbook, Real’s streaming media with SMIL,
 Dreamweaver, etc.)… In addition, we have a number of key technologies that make it possible to integrate foreign courses into our existing framework…

Blackboard: CourseInfo

Blackboard says:

Instructors can incorporate existing Microsoft Word, Excel, and PowerPoint files, as well as graphics files, audio and video clips and interactive simulations into their course Web sites. Most popular file formats can be incorporated into Blackboard course Web sites through a simple, point-and-click process.

The publishers that are our partners (Pearson, McGraw Hill and others) have created course cartridges in Blackboard format that supplements the course material that lecturers in institutions produce.

Fretwell-Downing

Fretwell-Downing says:

Learning Environment (LE) is a web-based managed learning environment. It enables the distribution of learning content in any web-deliverable format…

The company therefore participates actively in the Learning Lab and is lead partner in the Content Foundry, a national initiative working with a variety of learning content developers to provide early working examples of standards-based digital content.

FutureMedia: Solstra

FutureMedia says:

Solstra is designed to the AICC standard for Web based CBT. This allows content that is written to these standards to be imported, run and exported from the system.

For developers of course content, an integration facility is provided to examine content and make recommendations on how to proceed… by following AICC standards, integration time scales should be dramatically reduced…

Granada/University of Wolverhampton: WOLF

The company says:

As the platform is content free, there is no restriction on delivered material. The delivery supports equally text, audio, video, graphics and is fully multimedia capable. Included is a text-to-speech engine for those users who have difficulty with the written word. It is therefore media independent.

The current content within the main user installation is vast and various… It includes some completely online delivered module materials at undergraduate level to short course material to video based engagements… There are also a number of modules developing core skills and more specific skills…

IBM: Lotus Notes and LearningSpace

IBM says:

Lotus LearningSpace 4.0 supports content created from a wide variety of learning-specific authoring products, including Macromedia’s tools… and Toolbook II. Content created using standard desktop productivity applications… along with native HTML content, can also be easily integrated for both self-paced and live delivery.

Lotus LearningSpace 4.0 supports the AICC specification, which allows the use of off-the-shelf content including CD-ROMs and Web-based content from IBM, NETg, SmartForce and many other companies.

LUVIT

LUVIT made a long submission on content. We condense and summarise below:

At Lund University – www.lu.se
 – 7 Faculties have published 148 courses in the LUVIT platform.

Lernia – www.lernia.se
 – has today developed about 250 courses of various subjects in the LUVIT-system. Lernia is the largest company within competence management and education for adults in Sweden…

International Norwegian Education Group (NKS, well known in European distance education circles]:
 …please find the content provided in the LUVIT-system…

Online Courseware Factory

This recent UK start-up takes a state-of-the-art approach. Notice how it extends the traditional definition of content (our italics):

The OCF Learning Content Asset Management System can accommodate any learning content. It utilises ODBC-compliant
 databases and is a fully distributed system. It delivers up learning content into a browser, whether that content is learning support material in the form of HTML, audio, video, Macromedia Flash or other browser-based content.

The system also supports a wider range of learning “objects” such as collaboration objects, communication objects (synchronous and asynchronous), assessment objects etc.
Pearsons/Staffordshire University – COSE

This is a UK HE spin-off, which says:

COSE content can be any format viewable using Netscape or MIE, viewable with the same browsers using a plug-in…

Any WWW compatible content can be easily put into the system by tutors and learners, and the system allows the attachment of files in any other formats to content.

Prometheus

This is a US start-up spun out of George Washington University. It is one of the few companies to explicitly mention mathematics:

Through the use of WebEQ, math and science instructors can enter equations without having to know the HTML code for these objects, just by choosing them from a pop-up menu.

Notice also the link to more conventional modes of instruction:

Instructors can stream audio and video through the use of RealPlayer just by uploading the file.

WBTSystems: TopClass

It says:

TopClass is a truly open system designed to enable any web-compatible content to be easily included and deployed… TopClass takes both existing and new content (authored with whatever your preferred tools are), and lets you build and manage courses rapidly by manipulating “objects” derived from your content

Instructors can also integrate multimedia and synchronous technologies within TopClass, enriching their course materials with images, calendars, chat, Shockwave, QuickTime, audio, video, JavaScript, Java, ActiveX, etc…

WBT partner with a number of content providers, who deliver their courses through TopClass: McGraw-Hill, Macmillan, NETg (a leading developer of technology-based training), and Cell Media (the eCommunication Company for Science).

WebCT

WebCT gives a comprehensive reply to the question:

Content pages can be created in any major HTML authoring tool and loaded into WebCT.

WebCT also supports third party products such as Microsoft FrontPage Extensions, Real Audio, Real Video, Apple QuickTime, Macromedia Flash/Shockwave and several others.

WebCT has developed partnerships with top educational publishers to bring the highest quality and quantity of course materials to the Web. There are currently over 600 WebCourselets to choose from. A WebCourselet is a set of customisable online course materials already packaged inside WebCT by our publishing partners.

Publishing Partners include [list has been drastically shortened here]: Cambridge Physics Outlet, John Wiley and Sons, McGraw-Hill Higher Education, Addison Wesley Longman, and Prentice Hall.

WebCT.com – the E-learning hub – contains teaching and learning resources and offers access to a community of peers across WebCT courses and disciplines. Within these communities, students and faculty can share information, ideas, goals, and WebCT support resources. WebCT.com has discipline-specific communities, as well as areas that focus on more general topics, all of which support teaching and learning for faculty and students alike.

Full Service Vendors

In this part we have concentrated more on the business arrangements with content providers rather than the technology.

Cisco

Cisco notes that its content covers a wide variety of networking material. A full syllabus is given of its Cisco Academy courses.

eCollege

It says:

There are no restrictions on course content.

eCollege.com has currently around 2,000 courses running. eTeaching Solutions 4.2 supports more online degree programmes than any other available today – from a Doctorate in Pharmacology and a Master of Arts in Education, to a B.A. in Nursing and an Associate Degree in Humanities.

eCollege.com provides access to many content providers whose material would be made available to the e‑University for course customisation. Partnerships include Harvard Business School Publishing, Harvard Business School, Pearson Distributed Learning and Cogito Multimedia.

JonesKnowledge

It implies that it has no problems with breadth of content:

Jones International University… became operational in 1995, when it launched a master of arts degree in business communications. In 1996, JIU added a bachelor of arts completion program in business communications to its offerings. Additionally, the university offers 18 professional certificate programs and 42 courses. Degree programs, certificates and courses are offered exclusively via the World Wide Web…

NETg

In view of the importance of learning objects and the key role of NETg in promoting this concept, the following quote is important:

The architecture of NETg courseware is object-based and enables an unprecedented level of flexibility and customisation. In April 1999 NETg launched the NETg Learning Object or NLO. An NLO is a small self-contained unit of course content that teaches a specific skill. Each NLO contains all the information required to successfully teach one specific skill: a training objective, a training activity, and an assessment for testing mastery of the skill. As the smallest piece of instruction within the course (the topic level), each course is made up of several learning objects. NETg is the first and only company to be able to offer this completely flexible learning object approach which ensures much more targeted and relevant learning for students.

Physically, NLOs are independent objects, carrying self-descriptive tags (metadata), that enable them to be taken out of a course and run alone or within different courses. Each object is small in size, ensuring faster delivery, easier management, and use of minimum hard disk space and bandwidth.

NLOs are designed to ensure the ultimate level of customisation enabling customers to add and remove lessons, to incorporate their own content, and to mix and match parts of several different NETg courses.

NextEd

This FSV uses Blackboard CourseInfo as the core. Regarding content, it says:

NextEd is negotiating course partnering or licensing agreements with the following types of institutions in Australia, Canada, the U.K. and the U.S.:

· Universities offering postgraduate degree and accreditation programs;

· Universities offering non-degree or non-accreditation courses;

· Professional certification examination preparation organisations;

· “Hard” and “soft” skills business/IT training;

· Other corporate/professional training content providers.

SmartForce

SmartForce provides a comprehensive answer:

Our vision, and our direction, is thus founded upon the principle that we will provide learning solutions to our customers which embrace multiple types of learning content (courseware, mentoring, reference resources, simulations, testing and assessment, guided discussions, seminars, etc.) and include the learning delivery platform, depth and breadth of generic content, the management and administration tools, the pre-packaged integration of enabling/supporting web technologies and the support services to facilitate implementation of the programme. We see that such learning solutions will variously include not only “bundled” generic content, but also third-party and custom-built materials.

SmartForce is actively seeking to include further tools to give its customers the capability to further customise the My SMTF environment. An example of this is the recent announcements of a partnership with Strategic Management Group Inc (SMG) and the acquisition of Learning Productions. This strategic move will provide the capability for SmartForce to create an enlarged array of Internet Learning objects such as business simulations, job simulators and e-business simulation

At present the My SMTF environment can deliver all current SmartForce course content. This is now over 1400, 3–4 hour modules of interactive instruction.

In the US we recently partnered with Capella University, a leading accredited online university, to provide content and promotion for Capella University’s undergraduate information technology courses and degree program. The partnership combines learning events focused on technical subjects from SmartForce’s e-Learning solution with Capella University’s online, instructor-led curriculum…

6.
Reference Sites

6.1
Original Plan for Reference Sites

The original plan for the reference sites was to construct a list based on numbers of e‑students, and political considerations, as follows:

· Open University (UK).

· University for Industry (Ufi).

· University of the Highlands and Islands.

· Two other large UK universities with large off-campus e-learning operations.

· FernUniversität.

· Dutch Open Universiteit.

· Some large Scandinavian e-campus.

· Two off-campus e-Universities in Canada – such as Athabasca, Open Learning Agency, TechBC.

· Likewise in Australia.

· Likewise in Hong Kong.

· Likewise in Singapore – for example ICUS if it has got underway.

· Likewise in Malaysia.

· A large continental European university with an e-tradition – Katholieke Universiteit Leuven comes up in all the lists.

· About four from the USA.

· One or two corporate universities if they are close to the academic model

However, the activity of generating reference sites separate from the vendors has not been as fruitful as originally expected. Under a rather crude guideline of “at least 1,000 users studying online, off campus, at home”, almost all alleged e-universities appear to fail to qualify, except for the well-known US sites (University of Phoenix,
 etc.) and the large UK and European distance-teaching universities.

In particular, much-quoted exemplars such as Western Governors University (WGU) and TechBC (Vancouver, Canada) fail to qualify. TechBC
 is reported as having only 200 students at present, with much studying takes place on campus. WGU is still in a “delicate” condition, being propped up by governor support more than by an organic market.

In addition, several sites that qualify – such as FernUniversitat – run home-grown e‑teaching systems not available to other sites, which do not help us to reality-check vendors. In general there seems a lack of relevant sites in continental Europe.

Input from HEFCE Survey

A fall-back plan was to look at the returns from the sector in response to the HEFCE circular on the e-University. While these contained much fascinating information, there were two main problems with them from our point of view:

· Very few of them contained any information about what systems institutions were running or even how many students they had on offsite e-courses (note that only 15 out of 85 mentioned that they offered or were developing e-courses).

· A substantial number (double figures) of universities known to have e-learning gurus and/or large e-learning programmes did not respond and several of the other responses were very short.

Most information we obtained was known to us already – but such information on systems and numbers as we did obtain has been included in the table below. We apologise to other institutions for leaving out much work which they will regard as top rate, but we focussed in our table ruthlessly on numbers and systems.
(Table on next page.)
TABLE 3  Distance Learning in the HE Sector

	HEI/FEC
	Remarks

	Aberdeen
	Web-based learning and an extensive DL
 programme.

	Abertay
	WebCT described as “de facto” standard.

	Aberystwyth
	400 DL students.

	Anglia Polytechnic
	Pilot for College of School Leadership – about 1400 heads online. Uses Think.com from Oracle. Many other schools-based e-activities.

	Bath
	1450 DL students worldwide. Traditional DL at present.

	Heriot Watt
	Extensive experience of DL in 100 countries.

	Leicester
	Long tradition of DL. Around 5,000 DL students, of which 2500 are overseas postgraduate.

	Liverpool John Moores
	Web-based DL course with 200 students.

	Middlesex
	Extensive Masters-level DL programme.

	Northern College
	1500 DL students (mostly teachers).

	Reading
	MA with DL students in 35 countries.

	Reading College
	“Digital Academy” cited. [See vendor submission also.]

	South Bank
	1,000 DL students per year. Apparently home-grown MLE.

	Salford
	Extensive Masters-level DL programme. Uses Blackboard CourseInfo [MLE, see vendor submission], Placeware [synchronous system] and WBT Manager.

	Staffordshire
	Uses COSE [home-grown] and Lotus LearningSpace.

	Ulster
	Internet-based MSc – 142 students from 12 countries.

	UWCN
	Using Lotus LearningSpace – initially on campus.

	UWE
	Uses FirstClass.

	Warwick
	DL MBA with e-elements for 1800 students from 70 countries.


Source: “Summary of the Responses from the FE and HE Sectors on the e-University”, HEFCE internal document, May 2000. 

We add here some information that is well known to experts in the field and thus not commercial in confidence:

· The UK Open University runs FirstClass (from Centrinity). It is available to all its students and currently has 100,000 users, planned to rise even further in their next academic year. There is some use of Lotus Notes in the Open University Business School. Although experimenting with several other systems, some home-grown, the OU has not standardised on any other e-learning system and does not run an MLE. (The OU runs Microsoft Exchange also, but only as an e-mail system for its full-time staff.)

· Sheffield Hallam University runs FirstClass for all its students, both undergraduate and post-graduate (including overseas). There is extensive use of conferencing, often in an optional way for many courses, but for some courses, in education and computing/business, it is more integrated. SHU also uses FirstClass for e-mail for staff in faculties/departments. (Central administrative staff use Microsoft Exchange for e-mail.) SHU also runs TopClass (from WBTSystems) for several undergraduate courses.

· Coventry University makes extensive use of WebCT and has been much visited by other academics.

· De Montfort University has a site license for WebCT also and has put substantial funds into development of e-resources.

· Robert Gordon University runs a high-profile “virtual campus”.

Possible Next Steps

Given the lack of information on numbers and systems, if there had been more time and resource available the next step would have been to check all the Teaching Quality Enhancement Fund (TQEF) submissions. If there had been a lot of extra time and effort, a further step would have been to carry out a specific survey of all HEIs, perhaps under the auspices of the Universities and Colleges Information Systems Association (UCISA)
 or JISC.

Thus in the middle of the project we decided to focus more on reality-checking the vendors’ claims about their reference sites. See the next section. We believe that most of the information one needs can be found there, except that information on student numbers is still scanty.

6.2
Vendor Reference Sites

Following our earlier approach to simplifying the work, we shall focus only on those vendors who in our view may be considered as potential “anchor” suppliers to the e‑University. (Of course, other vendors may be required to “round out” the service offering.)

The following table lists the vendors from the surveys and the situation with their reference and other sites. We have included information on other sites which, for a range of reasons, the vendors did not cite as “reference sites”. After the table, some further details are given on particular vendors.

TABLE 4  Vendor Reference Sites

	Product
	Vendor
	UK HE reference site
	Other HE reference sites
	Other relevant sites of interest

	Virtual Learning Network
	Arthur Andersen
	CollegeNet (7 colleges in UK – not running yet)
	Michigan Virtual Univ. (not running yet)
	Several corporate sites, none really relevant

	WebMentor
	Avilar
	none
	Two US military training sites
	No university sites

	CourseInfo
	Blackboard
	Univ. of Huddersfield (one year’s experience, in Business School)
	UNITEC Institute of Technology, New Zealand (just starting)

Dallas County Community College District (not relevant)
	Many US universities

	FirstClass
	Centrinity
	Open Univ. 
(8 years use)
	Univ. of Maine
	Sheffield Hallam 
Many other UK HEIs

Emory, Maine

	eTool
	eCollege
	
	Seton Hall Univ. (US)

Loyola Univ.

Chicago
	

	Learning Environment
	Fretwell-Downing
	Ufi learndirect
	UHI (not operational yet)
	Digital Academy Wokingham (not operational yet)

	Solstra
	FutureMedia
	Dundee 
	None relevant
	None known

	LearnLinc
	Gilat
	Not relevant
	None stated
	

	TrainNet

	Gilat
	Derby (for Israeli franchise)
	None given
	

	WOLF
	Granada/ University of W’hampton
	Wolverhampton Univ.
	Field trials at:

Northumberland

Abertay Dundee

Aston Univ.
	Field trials at:

Halesowen College

Plymouth College

W Cheshire College

	Notes and related systems
	IBM/Lotus
	No university mentioned
	Shantou Univ., China

Faculty of Law, Lund Univ., Sweden
	Several UK HEIs run Lotus for specific programmes:

Staffordshire
Henley

	IntraLearn
	IntraLearn
	None given
	Univ. Mass Lovell

Connected Learning (Kentucky college network)
	New Orleans
UC–Irvine
Norwich (US)
(several other US)

	e-education
	Jones
Knowledge
	None in UK
	Sacred Heart Univ.

Univ. Colorado, Colorado Springs
	Jones International Univ.

	KM Studio
	Knowledge Mechanics
	None 
	@ventures (consortium of 4 Danish business schools)
	

	LearnOnline
	LearnOnline
	No HE or FE
	TUC

NCC (in Malta)

National Meningitis Trust
	

	LUVIT
	LUVIT
	None in UK
	Lund University
	NKS, Norway

	Exchange

NetMeeting
	Microsoft
	None given explicitly
	San Diego State University
UC Irvine
	No UK HEI seems to be using Exchange for off-campus e-learning.

	SkillBuilder
	NETg
	Ufi
	DfEE

Brunel for SMEs
	

	NextEd engine


	NextEd
	Global University Alliance (Derby and Glamorgan in UK)
	University of Southern Queensland (80 courses so far)

Australian Catholic University (not teaching yet)
	La Trobe University (not operational yet)

Stanford (soon – Gifted Youth Programme)

	GroupWise
	Novell
	Nottingham


	UHI

Thames Valley
	

	WebBoard
	O’Reilly
	Darlington College
	Santa Clara University

Dartmouth College – Tuck School of Business
	A long list of UK institutions

	Pathlore
	Pathlore
	None 
	None relevant
	

	COSE
	Pearsons/
Staffordshire University
	Staffordshire 
	Plymouth College of FE (for HE courses)
	

	Prometheus
	Prometheus
	None
	George Washington

Vanderbilt
	Univ. Texas–Austin
Rochester
UC Monterrey
Toronto

	QuestionMark
	Question Mark Computing
	Not strategic, therefore concept of reference site not relevant
	Site licenses at:

Bournemouth
De Montfort
Hertfordshire
Loughborough
	and at:

Salford
Plymouth
Southampton Inst.

	Saba
	Saba
	None
	Cisco systems
	No universities

	SmartForce engine
	SmartForce
	No relevant UK site
	Capella University
	About 20 US universities

	WebLearner
+Educart
	Tegrity
	Plymouth (Computing & Electrical Eng)
	No others given
	

	Virtual Campus
	TekniCAL
	Lincoln & Humberside

Colchester I of HE
	Lincolnshire Regional Access Centres
	

	Virtual-U
	VLEI Inc.
	none
	St John’s University

Douglas College, Canada
	Around 5 more HE sites

	TopClass
	WBTSystems
	Sheffield Hallam
	Queen Mary College
	Birkbeck

UTS Sydney
Deakin (imminent)

	WebCT
	WebCT
	Coventry


	Exeter
Sheffield
	De Montfort
Exeter
UCL


Source: e-Tools Surveys One and Two; and author input.

Arthur Andersen: Virtual Learning Network

Despite the lack of operational UK sites, there are some interesting US developments:

VLN is currently working on a number of projects that will result in publicly accessible sites. These projects include sites for two clients in the education sector:

· Michigan Virtual University
 in the US [a consortium of 84 colleges and universities oriented to business training] – there is a temporary site for the Michigan Virtual University at http://mvu.extranet.aavln.com.

· CollegeNet in the UK – the CollegeNet sites (a total of seven) are not scheduled to be up and running until September of this year.

Blackboard: CourseInfo

Blackboard has a reference site at Huddersfield and claims activities at other UK HEIs:

Starting in the Business School – see (www.virtualhubs.hud.ac.uk) – the University of Huddersfield has implemented Blackboard CourseInfo one year ago and has experienced incredible adoption and success with the platform. Recently the University has decided to upgrade to Blackboard 5 Level III, which will eventually be their end-to-end eLearning solution for both distance education and classroom teaching.

Other institutions in the UK using the Blackboard platform in house include the Universities of Salford, Central Lancashire, Hull and recently Paisley, Newcastle and Reading.

Blackboard also powers the eLearning at Pearson Education Plc. subsidiaries like ftknowledge.com and the Pearson Education Network. Above and beyond these institutions there are over 300 individuals from companies, institutions and associations in the UK that have created courses on www.blackboard.com.

Note that a quick search on the Web does not substantiate these claims of other UK HEI sites. (Perhaps there is as yet no public documentation on them on the Web.)

Blackboard does not have sales representation in the UK yet – it is said that it will in around six months’ time. Note that Blackboard does have sales representation in the Netherlands.

Blackboard’s Web site gives a comprehensive list of all its customers. One presumes that since it is public the list is reasonably accurate. As far as we can decipher the geography (the site has no geographic details just institution names), this implies the following distribution of HE and FE customers outside the USA and Mexico.

	COUNTRY
	BLACKBOARD CUSTOMER

	UK 

	Halton College, Hull University, Salford University – GEMISIS, Scottish Agricultural College

	Australia

	Griffith University (which has a large site-based e-learning programme), RMIT, University of Victoria. (We have independent evidence that several Australian universities have recently chosen Blackboard.)

	Netherlands
	Erasmus University of Rotterdam School of Management, Leiden University, Tilburg University, TU Delft, Utrecht University, Vrije Universiteit Amsterdam, Rijn Ijssel College, Vejle Handelsskole

	Singapore 
	Singapore Polytechnic, Temasek Polytechnic

	Malaysia 
	UNITEC Institute of Technology

	Canada



	Technical College of British Columbia, University of Toronto



Centrinity: FirstClass

FirstClass is well known to have large installations at the Open University and the University of Maine. These are the institutions cited by the vendor:

FirstClass is currently used on over 150 courses [at the Open University], with more than 16,000 conferences in operation using around 500 conference moderators. On average, over 16,000 connections are made per day by more than 8,000 different users. In addition, 20,000 mail messages are sent and more than 150,000 conference messages are read every day. An increasing number of courses integrate online tutorials via FirstClass whereby students and tutors have to work together in course now taught entirely online, with FirstClass conferencing as an integral component of the course.

The Open University currently has 105,000 Users. A full case study can be found at: (www.centrinity.com/Solutions/OpenUni.pdf).

One of the first universities to use FirstClass, the University of Maine now has 9,000 users and offers 300 classes online per semester. Every department in the university uses it extensively, including student groups in 119 conferences and between four and five hundred concurrent users.

The University of Maine are now using the FirstClass Applications server to develop new applications and to integrate FirstClass into the fabric of the university. See (www.centrinity.com/Solutions/UMaine.pdf).

Other Sites of Interest

Sheffield Hallam University runs FirstClass on four servers. Although the number of users is less that at the OU, the message and simultaneous user loads are similar (due to the different pattern of use).

A Web search for “FirstClass” across “.ac.uk” sites, with checking of the links revealed, indicates that the following UK HEIs and FE colleges run FirstClass:

	· Anglia (Ultralab)
	· Bangor
	· Birkbeck

	· Bournemouth
	· Durham (DUBS)
	· Glasgow Caledonian

	· Leeds Metropolitan
	· Napier
	· Northern College

	· Open
	· Robert Gordon
	· Sheffield Hallam

	· South Bank
	· St Mark and St John
	· Strathclyde

	· Ulster
	· UWE
	· Warwick (Education)


The generally accepted view is that FirstClass has a dominant position in e-learning for teacher education; in particular at the Open University, Warwick, Anglia (Ultra​lab) and Sheffield Hallam. It is interesting, and contrary to the received wisdom that e-business schools must use Lotus, that there is one business school explicitly in the above list – DUBS with its Virtual Business School – but other business schools also use FirstClass for all or part of their e-offerings

eCollege

Despite its strong antecedents (the outsourcing agency for Colorado University Online – see a later section), the eCollege reference sites had small student numbers. Seton Hall University was judged by us to be too small to be relevant. For Loyola University Chicago there were no numbers given, and the programme is only one semester old. The submission states:

Program: Graduate Certificate in Electronic Commerce, Data Warehousing and Business Intelligence (in progress), Java and Web Development, and Networking and Telecommunications- Online Certificate Programs

Needs: Loyola was looking to expand as a result of strong demand for these programs, as well as the chance to reach distance students whom they normally would not serve. Loyola was also hoping to attract corporate and international clients.

Solutions: eCollege.com built Loyola an eCollege Campus and helped to create courses that constituted the above Web Certification Programs.

Results: In Loyola’s first full semester, programs have shown strong enrolments with tremendous growth. One highlight is the large number of students from Serbia who took online classes through Loyola.

Fretwell-Downing: Learning Environment

Reference sites, regarding testing and using the technologies in real world situations, are:

· the University for Industry (Ufi Ltd) learndirect service

· University of Highlands and Islands

· Digital Academy

The University for Industry site is described as follows:

FDE has tailored the Learning Environment to provide the managed learning environment for University for Industry delivering learndirect. As part of a consortium including Logica and Cable and Wireless, we have delivered the first phase of this on time and to budget. This project is one of the world’s largest and most ambitious in providing large-scale access to online learning. The system is capable of supporting 15,000 concurrent users. By 2004, it is expected that a million people a year will be enrolling with learndirect. The learndirect service is now live in 250 Learning Centres throughout England and is due to be launched in 1,000 Centres in Autumn 2000. See http://www.learndirect.co.uk
The Digital Academy is not operational yet:

LE has been installed at The Digital Academy in Wokingham for the delivery of online HE courses in Graphic Communication. At the moment staff are being trained in the use of LE, with the first online availability being planned as mid July.

Likewise, the University of Highlands and Islands (UHI) is not operational yet:

The University of the Highlands and Islands (UHI) has received training in the use of LE, and the system is due to be installed at Lewes Castle College, Stornaway shortly. This particular installation will deliver online learning to over 15 partner institutions within the UHI framework.

FutureMedia: Solstra

The vendor mentions an installation at Dundee University. No details are given about this installation or its use except for a press release Web site at FutureMedia (www.futuremedia.co.uk/FMSite2/HTML/pressreleases/pr280300.htm)

No other sites are relevant.

Gilat

Gilat offer two products: TrainNet and LearnLinc (recently bought in). It cites a recent press release about TrainNet. The company provides no information about reference sites for LearnLinc, which used to be used in several US institutions.

March 30, 2000 – Gilat Communications, Ltd. today announced that the University of Derby has selected its TrainNet interactive distance learning system to provide academic instruction for the over 7,000 students registered at Derby’s Israeli extension [operating in six centres around Israel]. The value of this order for Gilat is approximately $750,000 for the system plus about $500,000 annual service fees. The system will include Gilat’s e-learning solutions which will enable the University’s instructors to conduct lessons from five teaching studios broadcasting from the U.K for thousands of projected hours of lessons annually to 25 classrooms in Israel. Lessons will be broadcast with live high quality video and enable full voice and data interaction between the teacher and the students. As part of the solution, instructors will also receive a live video image of each classroom creating a true virtual classroom environment.

Granada/University of Wolverhampton: WOLF

The system has been supporting students at the University of Wolverhampton for over 12 months. WOLF states:

The University has a team who monitors the use of WOLF and suggests improvements and developments for it. These will include learning and teaching developments not just technological improvements. Recent developments taking place are allowing WOLF to fulfil different roles by turning off various functions. The product will develop into the under eighteen’s market and for students outside of higher education in conjunction with Granada Learning.

A major key advantage is that WOLF allows for multiple organisations to host and share materials on the same server. Each organisation have the possibility of modifying the “look and feel” to meet their own identity. This feature makes WOLF ideally suited for services who will require multiple organisations to make use of a common system without the need for programmers to redesign the interface.

Granada is operating field trials with the product claimed to be installed at Aston University, University of Abertay Dundee, University of Northumberland, Halesowen College, Plymouth College and West Cheshire College. It adds:

Plans exist to put the system into Bradford University, University of Newcastle and Newark and Sherwood College, Park Lane College and a number of TC Trust Schools.

The DELTA Institute is currently working on a version to be deployed via interactive Digital Television in association with a major Cable TV service provider.

IBM/Lotus: Lotus Notes and LearningSpace

IBM proposed as a reference site a university in China – Shantou University – but it turned out to be a very small and tentative application:

Following successful pilots with IBM Distributed Learning Solutions, Shantou University, China, created a faculty/self-learning centre for staff to deliver lectures in the form of multimedia presentations and video clips. It enables the University to affordably convert classroom materials for multimedia-based distributed training over the network.

It also proposed the Faculty of Law, Lund University, Sweden, but only one course in one faculty was mentioned:

Since 1996 the Faculty of Law has been developing courses that use computers in learning situations. Students can hand in assignments, start discussions and read in-depth materials using a computer connected to the Internet. The course “International Law – Theory and Practice of Electronic Information Resources’ was the first course developed using Lotus LearningSpace. The course makes use of the advantages of interactive learning as well as traditional teaching methods. Important parts of the lectures delivered can be repeated in the Virtual Classroom. The course spans over five weeks, the first three with lectures and seminars and the next two with individual work on a graded essay assignment.

The Lotus Web site lists the following reference sites for the LearningSpace product. Many of these are quite well known:</DIV><DIV ALIGN=left>
· <DIV DIR=LTR ALIGN=left>Hong Kong Polytechnic University.</DIV>
· <DIV DIR=LTR ALIGN=left>New Jersey Institute of Technology.</DIV>
· <DIV DIR=LTR ALIGN=left>UNext.com – the implication being that all members of the consortium will use Lotus products.

· </DIV>
· <DIV DIR=LTR ALIGN=left>University of Georgia Terry College of Business.

· <DIV DIR=LTR ALIGN=left>Kennesaw State University.</DIV></DIV>
· <DIV DIR=LTR ALIGN=left>University of Wisconsin.</DIV>
<DIV DIR=LTR ALIGN=left>WicoWsdfasfWsfasfasdfasdfasdfasWisWisconsin has been running Lotus Notes since 1996, but the Wisconsin system has a long tradition of distance education. The Lotus LearningSpace Web site goes on to say:

</DIV><DIV DIR=LTR ALIGN=left>As more and more students entered its international co-op and internship programs, the University of Wisconsin Department of Hospitality and Tourism Management found that traditional classroom instruction was insufficient.
Using LearningSpace, the University of Wisconsin now provides specialised instruction in a variety of courses to thousands of students globally. The university’s newly formed organisation, Learning Innovations, is dedicated to providing distance learning solutions via LearningSpace.

The PRIVATE "TYPE=PICT;ALT="University of Dayton<DIV DIR=LTR ALIGN=left> is an example of a university using a wider range of Lotus products than LearningSpace. On the “Lotus Notes” part of the Lotus Web site, it states:

The University of Dayton has embarked on an ambitious plan to connect students, faculty and staff in a wired community called the Learning Village. The goal: to create an on-demand and around-the-clock learning environment that’s rich in resources and accessible anywhere students and educators gather, live, and work.

The University of Dayton selected Lotus Notes and Domino R5 running on the Sun Solaris operating environment as the communication and collaborative environment for the Learning Village and is rapidly moving 11,000 students, faculty, and staff to Notes clients.

To provide the necessary infrastructure, the university extended its high-speed data, voice, and video network from the campus core to 440 university-owned houses in a 25-block area adjacent to the campus. Called The Learning Village, the technology-enabled learning environment will bring together 14,000 users in the university community, including 10,500 students, 6,500 of them undergraduate. “The selection of Notes and Domino came about as we saw the ever growing need to integrate and activate data into working knowledge. With Lotus tools such as Sametime, LearningSpace, and Notes and Domino themselves, we’re able to do just that.”

We note finally that in the UK, Henley Business School has been running Lotus Notes for e‑learners for some years.

IntraLearn

IntraLearn mentions that:

In higher education, over 90 colleges and universities are using IntraLearn including the University of Massachusetts, University of New Orleans, UC Irvine, Norwich University, University of Tennessee, Georgetown, NYU, Nichols College, and Washington University

But mentions only one of these as a reference site:

An excellent example of an e-university effort in the U.S. is the University of Massachusetts at Lowell. This programme started several years ago using a number of different web-based packages and came to the conclusion that an enterprise-level platform – in their case, IntraLearn – is the only way to manage the complexity of a growing program.

Two other reference sites are given, the first quite relevant in our view, the other less so:

Connected Learning, an IntraLearn Partner, provides e-learning services to a variety of colleges and universities from their site in Louisville, Kentucky. This would be an example of use of IntraLearn to create ports for different users from the same server and administrative set up.

Educational Training Systems, Inc. is an example of a corporate university service provider providing continuing education to over 100 corporations in the financial industries, predominantly in North America.

Jones

Jones is a large organisation with an ambitious remit:

Through e-education Inc., a proven suite of products and services for online learning, JonesKnowledge.com provides many of the world’s top colleges and universities… with the necessary tools to make course offerings available to students around the globe via the Internet.
But its reference site of Sacred Heart University is too small to be relevant:

Sacred Heart University is a baccalaureate and graduate institution in rural Connecticut serving approximately 4,000 students.

For the University of Colorado at Colorado Springs, there were no details given.

Jones International University looks more relevant. It is described as:

…the first fully online university to receive accreditation from a nationally recognised accrediting body (North Central Association of Colleges and Schools, Commission on Institutions of Higher Education, March 1999). JIU was established in 1993 as a stand-alone institution of higher education for the purpose of making high-quality and interactive learning more accessible and affordable to adults world wide. The university became operational in 1995, when it launched a master of arts degree in business communications. In 1996, JIU added a Bachelor of Arts completion program in business communications to its offerings. Additionally, the university offers 18 professional certificate programs and 42 courses. Degree programs, certificates and courses are offered exclusively via the World Wide Web… – [see] http://www.jonesinternational.edu/.

Knowledge Mechanics

They cite @ventures in Denmark as their customer that is most relevant to the requirements of the UK e-learning University:

@Ventures is a joint venture by 4 Danish business schools across the country with only one business area – Distance Learning – and they are the largest Distance Learning provider in Denmark.

@Ventures purchased KM Studio in June 1999 for a project of producing and distributing basic PC training and other more traditional business school topics.

Their first education product “The Online School” was available after 5 months and is a highly sophisticated Web learning application with significant emphasis on multimedia (especially use of sound and graphics are predominant) based straightforward learning concepts.

Other applications like “Business law” and others are now available and several more applications are in pipeline for the next 6–12 months.

LearnOnline

This is a UK company that describes its history as follows:

learnOnline has been developed in response to the varied needs of clients, which include, Lewisham College, the National Extension College, Somerset College of Art and Technology, South Nottingham College, the National Computing Centre, the National Meningitis Trust, Unison and others.

For reference sites it states the following:

The Trade Union Congress National Education Centre is using the learnOnline system to deliver a series of distance learning courses, including: Employment Law, Recruitment and Recognition Strategies, Health and Safety at Work, Bargaining Research on Pay and Conditions, and Women in Trade Unions. See http://tuc.learnonline.org.uk.

The National Computing Centre are currently trialing computer courses in Malta at http://www.nccedu-online.com.

The National Meningitis Trust are running courses for doctors, nurses, students at http://www.learninmed.co.uk.

We have also heard that Northumberland College, who successfully launched their European Computer Driving Licence qualification (ECDL) last autumn, is now using learnOnline to allow greater access to this popular qualification.

LUVIT

LUVIT is from Sweden, spun out of Lund University. A testimonial from a senior manager at Lund University is given below. No numbers are known.

Lund University, with its seven faculties and a number of research centres and specialised institutes, is the largest unit for research and higher education in Sweden.

Lund University is engaged in Open Distance Learning, web based training and is developing a virtual university. During 1997 and 1998 Lund University in co-operation with LUVIT AB constructed a tool for e-learning – the LUVIT-system. The LUVIT-system is today extensively used by Lund University as our e-learning tool.

Microsoft

Microsoft gave URLs for its reference sites:

· San Diego State University – this turns out to be an application of NetMeeting.

· University of California, Irvine (UCI) – but this did not seem to lead to any information when we searched the site.
Thus to find out more, we turned to the Microsoft Web site and did a search of all case studies, looking for “higher education”, “online learning” and “Exchange”. Many came up, but few were relevant. Most were about the use of various Microsoft BackOffice technologies to support university activity, mostly on campus. Several were about how Microsoft was supporting other e-learning vendors (Lakeland with Convene, Washington State with IMG). A few were about how computer-science professors were using Microsoft technologies to create their own Web-based teaching systems (e.g., at Utah State).Very few were relevant to the e‑University mission. The exceptions include National University of Singapore and Temasek Polytechnic. Temasek are using Microsoft Internet Information Server and a suite of other Microsoft tools to develop e-content for their Online Learning Environment. NUS appear to be making more use of Exchange for collaboration.

NETg

NETg mentions Ufi, DfEE and Brunel University as reference sites:

NETg is one of the key supplier to the Ufi for their learndirect centres that are being set up throughout the UK… A range of interactive courses are available incorporating a full range of NETg’s desktop computing courses. These include Office 97 & 2000, Introduction to the Internet and the World Wide Web, and the award winning European Computer Driving License course (ECDL) which provides learners with a complete course in computing basics. The Ufi is also using the NETg customisation tool NLO+ to create tailored courses.

NETg is also the major supplier to courseware to the DfEE who have set up an impressive Learning Gateway for their 4,500 staff. The DfEE IT professional staff are using NETg courseware as well as all other staff having access to the desktop computing courseware and personal skills courses.

To us, its final site sounds less relevant:

The Centre for Lifelong Learning at Brunel University, established in 1995, has developed a system for Capturing Life Long learning: logging and tracking, searching, finding, supporting and recording lifelong learning whenever and wherever it takes place. The “anytime anywhere” learning is provided in an on-line system using NETg courses and perfectly complements the logging system. This Internet-based service targeted market is small and medium sized businesses and individuals who want to keep their skills at the leading edge all the time and everywhere.

NextEd

Reference sites are given as:

· Global University Alliance, who have two UK sites (http://www.gua.com/).

· University of Southern Queensland (www.usqonline.com.au).
· Australian Catholic University (www.acuweb.com.au).
Regarding the Global University Alliance, NextEd state:

NextEd is the primary technology and infrastructure provider for an alliance of international universities (Global University Alliance) aiming to provide compelling postgraduate educational experiences, characterised by accessibility, quality, flexibility and interactivity. University partners include:

· Athabasca University, Canada

· Auckland University of Technology, New Zealand

· Breda University, The Netherlands

· Chung Yuan Christian University, Taiwan

· RMIT University, Australia

· Rochester Institute of Technology, United States of America

· University of Derby, United Kingdom

· University of Glamorgan, United Kingdom

· University of South Australia, Australia

Based in Toowoomba, Australia, USQ has 23,000 distance education students. NextEd has an agreement to put 200 courses online. As of September 1999, NextEd has delivered 80 courses for USQ Online. NextEd has an agreement to convert and deliver an initial 14 courses for the January 2000 semester, followed by another 36 over the next two years

Other sites were mentioned as follows:

La Trobe University, Australia, has entered into an agreement for NextEd to deliver courses from January 2000.

At Stanford University, NextEd has an agreement to host 65 courses in the Educational program for Gifted Youth starting in January 2000.

Under these agreements, NextEd receives from 20% to 70% of tuition received by the university/educational provider per student based in Asia.

Novell: GroupWise

Novell gives three sites without details: University of Nottingham, University of Highlands and Islands (UHI)
 and Thames Valley University (TVU). We did not turn up any information about e-learning use with GroupWise at any of these sites, or some other sites we found that were running GroupWise.

O’Reilly: WebBoard

O’Reilly has never been known as an e-learning-systems developer, and yet WebBoard is used quite widely in universities and colleges. O’Reilly says:

There are a number of universities as well as corporations using WebBoard for Distance Learning. We also have a number of partnerships in the works for instructional institutions that have developed auto-registration of WebBoard forums for distance learning. Most of these sites are behind firewalls but here are a few with public access:

· Santa Clara University: [no details given, just the bare URL] – http://www.scu.edu/faculty/itrs/newweb/wboard.htm.

· Darlington College Learning Community – (dclp.darlington.ac.uk).
Bulletin boards are available in “My Community – On.Course” and “My Programme” in various programmes.

· Dartmouth College – Tuck School of Business MBA Program – http://forums.tuck.dartmouth.edu/~mba – this is a closed site but worth contacting for how they use WebBoard.

WebBoard was chosen for Ufi, but Ufi is not mentioned in the O’Reilly submission.
 Other UK HEIs and FE Colleges using WebBoard are listed below. But there is almost no information in the well-known e-learning literature to indicate use in e-learning specifically as opposed to more general use.
 However, we have recently learned about the e-learning application at The Sheffield College.
(Table on next page.)
	· Canterbury Christ Church
University College
	· Cardiff University, School of Engineering

	· London School of Hygiene and Tropical Medicine
	· Newman College

	· Nottingham Trent University
	· School of Earth Sciences, University of Birmingham

	· The University of Birmingham
	· The Sheffield College

	· University of Glasgow
	· University College Northampton

	· Warwick Business School
	· University of Teesside


We have been fortunate to obtain a description of The Sheffield College’s use of WebBoard, which is excerpted below.

We use it quite extensively for staff group support. For example for the LeTTOL
 tutor team, the LT Mentor team, to support particular projects or activities. We are about to use it to support learners on L3/L4 IT courses on a pilot basis, and on Maths A-level courses. Easily our most extensive use is on LeTTOL [an e-learning course]. We currently have around 400 users accessing 25 Boards.

Each cohort of 18 students has a Board, managed by the tutor for the cohort, who sets up the accounts… All conferences are set as mailing lists, permitting participation via email (push versus pull).

Reliability. We have had only very occasional planned and unplanned downtime – less than 2 days in the last year. We have very few reports of learners being unable to access their Board, and the usual explanation is concerned with them having cookies disabled or not typing correctly their user name or password. For example, 110 people started LeTTOL in May/June. We had 2 or 3 of them hitting problems, which did not last. The main cause of unplanned downtime has been people posting big attachments… We have had no reports of WebBoard crashing a user’s browser.

Usability. WB feels slow (it remains to be seen what it’ll be like when we’ve put it on a big box), by network as well as dialup access. This is more of a frustration for tutors than for learners, since the latter are generally finding their feet and do not (yet) know what a fast web conferencing tool is like. Account creation is slow, and the lack of an obvious way of creating accounts on a batch or automated basis is a pain. Lack of threading is a real drawback… Board owners can customise how they look. This is a nice feature. The search messages feature is quite well thought out. Each message has a unique URL, which enables one to hyperlink to a message in WB, say from within an email. There is a nice digest feature, so that you can have all messages sent to a conference sent to you as one long email, with scope to respond to individual messages, or as a proper header-based digest…

Support. It is easy enough to use to let course owners run their boards… the installation documentation is excellent, and the FAQs, and email support from O’Reilly are good as well.
 

Pearsons/Staffordshire University: COSE

The vendors of COSE wrote a crisp few paragraphs on their reference sites:

COSE has been used on a large scale at Staffordshire University for nearly two years. Note that Staffordshire have considerable experience in the use of MLEs and also make extensive use of Lotus LearningSpace

Plymouth College of F.E are a relatively “new” COSE user in FE who have bought COSE for use with HE courses, and should be able to comment on support given etc.
Prometheus

Prometheus cite as reference sites:

George Washington University – see http://prometheus.gwu.edu – Prometheus was originally designed for internal use at The George Washington University to enable the faculty to get their courses online with a minimum of effort, and without having to learn HTML. Over the past two years it has developed into a system that enables entire courses to be taught online from anywhere there is access to the internet, without losing the ability to allow faculty to use it to enhance their physical classes on campus. The scalability and ease of use of Prometheus have made it a popular tool in many courses at GW, and now at Vanderbilt as well. The open source code and scalability appeal to the system administrators, while the ease of use makes the program a favourite with instructors and students. Currently about half of the professors at GW use Prometheus, and with 2000 courses online, it’s not surprising that most of the students enrolled here have Prometheus accounts.

Vanderbilt – see http://prometheus.vanderbilt.edu

In the three months the product has been actively marketed, five schools, including the University of Texas-Austin’s engineering school, the Rochester Institute of Technology, University of California-Monterrey, and University of Toronto, have selected it for their online courseware needs. Currently there are 17,000 users of Prometheus; by the spring of 2001 that number is expected to rise to 100,000.

QuestionMark

Assessment is now found as a sub-system in many of the main MLEs. Nevertheless, up to now assessment has been a sort of Trojan horse to get at least some aspect of e-learning into a reluctant campus, so the following information on the penetration of QuestionMark is interesting.

The following universities have all purchased a full university wide licence for Question Mark Perception: Bournemouth, De Montfort, Hertfordshire, Loughborough, Salford, Plymouth and Southampton Institute.

This means anyone can create tests and unlimited students can access them. There are about 60 universities in total using Perception plus many colleges.

Assessments created in Perception can be viewed on the web. Michael McCabe at Portsmouth University has established some self paced learning tests at (www.meat.csm.por.ac.uk).

The publishers Freedman have also placed some tests on the web at: (www.whfreeman.com/universe/con_index.htm?99olq).

This is a good example of an e-learning environment showing students other relevant sites and information.

Saba

Saba has no reference sites similar to the e-University.
 However, it is interesting to note that Saba supports Cisco, despite Cisco having its own offering.

Cisco Systems uses Saba to manage the education of its 21,000 employees around the globe (currently in production). Phase 2 comprises rolling Saba out to its entire global customer and partner base in a “learning for profit” form. Anticipated learner count is in excess of 2,000,000. Currently in phase 2 of implementation.

SmartForce

The vendor states:

We do not as yet have a UK University reference site which has accepted the full My SMTF solution. Two UK Universities are, however, making use of our internet-hosted service for content access only. Sheffield (SOLAR Centre) and Sheffield Hallam (CIS).

In the US we recently partnered with Capella University, a leading accredited online university, to provide content and promotion for Capella University’s undergraduate information technology courses and degree program. The partnership combines learning events focused on technical subjects from SmartForce’s e-Learning solution with Capella University’s online, instructor-led curriculum.

The following HE Institutions in the US already use My SMTF in support of their academic studies. 

	Princeton University
	Seton Hall University

	Highline Community College
	Oregon State University

	University of Memphis
	Adams State University

	University of Utah
	Belmont University

	University of Nebraska-Omaha
	Fleet Business Schools

	University of Colorado
	South Texas Community College

	Miami University of Ohio
	University of Rochester

	Illinois Institute of Technology
	University of Nebraska Medical Centre

	George Mason University
	Executive Leadership Council of Historically Black Universities and Colleges (12 sites)

	Cornell University
	


Stanford University is also mentioned:

Stanford University is an established user of our web-enabled courseware. Whilst this is not (yet) a full My SMTF implementation, we have included for general interest a recent case study…

TekniCAL

The vendor lists three sites without details:

· Colchester Institute of Higher Education

· Lincolnshire Regional Access Centres

· The University of Lincolnshire and Humberside

Tegrity

Only one reference site is given, but with no details: Plymouth University, School of Computing and Electrical Engineering.

VLEI: Virtual-U

VLEI states:

Currently there are no Virtual-U customers in the UK. We have selected three references to represent long-term users in a college, university, and a corporate setting…

· St John’s University – see http://www.stjohns.edu.

· Douglas College – see http://www.douglas.bc.ca Douglas College’s Psychiatric Nursing Program has been involved in Virtual-U research for several years. They use Virtual-U for their distance education advanced diploma cohort.

· TelesTraining Inc. – see http://www.telestraining.com [this is a very small company].

Our current customer figures include Post-secondary = 17. A customer list is maintained at http://www.vlei.com/customers.htm.

WBTSystems: TopClass

Two reference sites are given by the vendor:

· Sheffield Hallam University. Sheffield Hallam University has been running TopClass for three years, with 150 simultaneous sessions worth of TopClass licenses, supporting over 1,000 students on a range of courses across several departments.

· University of London, Queen Mary and Westfield. A testimonial has been provided.

However, a search of the TopClass Web site and correlation with Australian information yields more sites that are of relevance.

The WBTSystems Web site lists the following other sites for TopClass:

· University of North Carolina.

· University of Technology, Sydney (we can confirm this as valid from a visit there last year – it is a large installation).

· University of Western Sydney.

· University of Waikato (New Zealand, alleged 1,600 students on the system).

· University of Kentucky.

· State University of New York (a large early adopter of TopClass).

· Mid-Sweden University.

Other UK sites known to be using TopClass (checked by a Web search) include:

· Birkbeck (also using WebCT).

· University of North London (2,000 students spread across 52 courses).

Mid-Sweden is interesting. It may have been thought by WBT to be too small to be of interest to us (no vendor has seen any other vendor submissions), but we found it relevant:

I am a teacher of Technical English at the Department of Applied Science at Mid-Sweden University, 500 km north of Stockholm, Sweden. We have four campuses, and a number of satellite sites, spread out over a wide geographical area. We recently started using TopClass and have just launched our first full-scale round of courses using TopClass as an administration tool. There are many other departments studying our progress carefully, and we anticipate using TopClass on a large scale later on during the present academic year.

We currently have around 275 students using TopClass to study our regular Technical English course. We have integrated direct teaching and video conferences with the use of interactive teaching material on TopClass, and material on an in-house CD-ROM. TopClass enables us to hold the whole course together, and to encourage students to engage in their own information searches on WWW, via controlled exposure on pages of links we have constructed ourselves. Students take this course near the beginning of their time at university, and we see it as an excellent opportunity to acquaint students both with computer skills, and the web.

One very attractive aspect of our use of TopClass is that it enables us to put our students in northern Sweden in touch with students and teachers around the world. We currently have students in countries from Mexico to Indonesia, and tutors in Australia and London, who tutor our internal Swedish students electronically.

While one of the authors of this report was in Australia some months ago, we heard about the discussions at Deakin, one of Australia’s leading distance-teaching universities, about a new e-learning system. Thus this press release is relevant.

BOSTON, MA – June 22, 2000 – WBT, the leading provider of B2B e-Learning management solutions, announced today that Deakin Australia has selected the company’s TopClass™ as the platform for delivery of on-line learning to its customers in Australia and the Asia Pacific area.

Deakin Australia offers a managed service to train employees of large corporations, governments, professional associations, and institutions. The company is the largest Australian provider of learning and part of Deakin University in Melbourne, Australia.

“Learning via the Internet is rapidly becoming an essential part of our offerings,” said Kevin Fuller, Deakin Australia’s CEO. “To satisfy the rapid increase in demand from our customers, it is essential to ramp up our online operations fast. WBT’s web-based e-Learning technology enables us to create and deliver training more effectively and more efficiently than any alternative.”

 <!-- #EndEditable -->
WebCT

The vendor gave reference sites, all without details, but with contact people, as follows:

· University of British Columbia, Canada – contact: Tony Bates (of course, this is WebCT’s original site).

· University of Georgia, currently with 55,000 students on the system – this is one of hundreds that have full-scale implementation.

· Coventry University (this is a well-known large site).

· University of Exeter.

· Sheffield University (confirmed by our team).

· The Teachers Association for Further Education (TAFE), Australia (and we have confirmed that several Australian universities now run WebCT).

· UCLA, United States.

· University of Hong Kong (this is confirmed from discussions with Hong Kong University).

Other UK institutions known (checked by Web search) to be using WebCT include:

· De Montfort (site license).

· Aberdeen.

· Kings College London.

· University College London.

· Leeds University.

· Birkbeck College London (also using TopClass).

In a recent survey with an interesting statistical approach, WebCT claims pole position:
Peabody, MA and Vancouver, BC – July 3, 2000 – A new study by Q2 Brand Intelligence shows that WebCT is the leading course management system in higher education… Two other studies by McGraw-Hill Ryerson and Student Monitor corroborate Q2’s findings, confirming WebCT’s leadership position in the higher education market for integrated e-learning environments.

Q2 Brand Intelligence conducted 1,200 telephone interviews in April and May 2000. To get a multi-level look at the market, Q2 interviewed 400 IT decision makers, 400 faculty, and 400 students at accredited 2-year and 4-year colleges in North America. Q2 found:

2,370 out of the 4,309 colleges in North America have used or purchased online learning course tools in the past year [they say with a straight face] Of these, 1,185 colleges (50%) have used WebCT, while 877 (37%) have used CourseInfo from Blackboard, 356 (15%) have used Top Class from WBT Systems, 284 (12%) have used eCourse from eCollege, and 237 (10%) have used LearningSpace from Lotus. The percentages add up to more than 100% because many institutions support more than one platform.


6.3
Other Interesting Sites

This subsection discusses some sites which do not figure as such in vendor lists, but seem to us to generate some interesting lessons.

CUOnline

This was a very influential development, in particular forming the basis of the RealEducation company (now eCollege), which has made a submission to our study. Thus the following paper, courtesy of Taylor Straut (1997) has been only slightly shortened since in our view it contains many lessons for implementors.

CU Online is a virtual campus of the University of Colorado (CU). In 1996, CU President John Buechner made a commitment to create a Total Learning Environment for students – an environment where human and physical resources as well as technology are directed toward students and the learning experience. CU Online is an important component of the Total Learning Environment initiative.

CU Online was implemented in 1996/97 as a pilot project in the College of Liberal Arts and Sciences on the CU--Denver campus. The University of Colorado is a system of four campuses: CU—Boulder, CU—Denver, CU—Colorado Springs, and the Health Sciences Centre (located in Denver). CU Online has experienced unprecedented success. We projected 200 enrolments in 10 courses in the pilot year; we experienced 950 enrolments in 53 undergraduate course sections offered in the 96/97 academic year. In addition, we had about 300 international students participate in a political science workshop that focused on the issues discussed during the Denver Summit of the Eight.

An online campus was conceived, designed and implemented to allow students not only to take courses completely online, but to register for classes, pay tuition, order books, seek academic advising, and search for resources – all using the World Wide Web. CU Online has received national recognition as the “Best Baccalaureate Educational Web Site” by the Northwest Centre for Emerging Technologies which is funded by the National Science Foundation. In its inaugural year, CU Online has become recognised as one of the top virtual campuses in the world.

CU Online offered one course as a beta class in Fall 96; 23 course sections were offered in Spring 97; and 29 courses are currently being offered in the Summer 97 term. A total of fifty undergraduate courses are scheduled for the Fall 97 semester through the College of Liberal Arts and Sciences on the CU-Denver campus. Complete course listings are attached as Appendix A.

In addition to the explosion in course offerings through the College of Liberal Arts and Sciences on the CU-Denver campus, other colleges and campuses of the CU system are showing great interest in becoming involved in CU Online. We expect courses in many other disciplines by the Spring semester, 1998.

During the pilot year, the students served by CU Online were very similar to the general undergraduate population of the CU Denver campus, which is an urban, non-residential campus. CU Online students are typically in their mid-twenties to mid-thirties and employed full time while working to complete their bachelor’s degree. Approximately 85–90% of CU Online students live in Colorado. Many non-residents are studying from as far away as Russia, China and Iceland.

We anticipate that the demographics of CU Online students will change when course offerings from other colleges are available online as the pilot expands in the 1997/98 academic year.

A number of elements of the implementation of CU Online contributed to the success of the pilot program in the College of Liberal Arts and Sciences on the Denver campus. 

These key success factors include:

k) The implementation of CU Online through the Office of Extended Studies as a cash-funded entity allowed CU Online management the flexibility to develop policies, procedures and incentive programs independent of the state-funded program.

l) Incentive programs were offered to individual faculty for the development of courses, as well as to departments within the college for their support of course development in their content area.

m) Faculty governance processes were maintained to insure that the approval of online courses by the department was accomplished through the same processes as on campus courses are approved.

n) Grant support provided funds to purchase Pentium computers and Internet service provider accounts for faculty who develop and teach online courses.

o) Strong support programs including faculty technical support, instructional design support, administrative support and student technical support were instituted through CU Online.

p) An outsource vendor was contracted with to provide technical and instructional design support which facilitated the progress of the development of the online campus.

CU Online is a complete virtual campus. This means that significant efforts were made to develop systems for registration online, payment online, advising online, and the provision of other services that students expect from a campus using the World Wide Web for delivery. CU Online is recognised for these efforts to provide a complete online experience for our students. Significantly more work will need to be done to automate these systems and make them work more seamlessly with the existing Student Information System (SIS) and Bursar Systems on all four campuses.

TechBC

This runs a home-grown MLE based on a virtual reality paradigm. It now has about 200 students but many do not study completely by e-learning. Informed comment is that TechBC is successful but does not yet match up to the original vision.

Birkbeck College

Birkbeck College is in the interesting position of running three systems: WebCT and TopClass (rival MLEs) and FirstClass (CMC). Its Web site reports:

The School of Computer Science and Information Systems uses WebCT for supplementary material for their courses…

FirstClass… is used by Birkbeck’s School of Management and Organisational Psychology for their postgraduate distance learning courses and also by the Open University and the British Computer Society.

The School of Biological and Chemical Sciences uses TopClass to supplement the face-to-face teaching on their courses. It is… also used by Queen Mary & Westfield College, amongst others.

UNext

A press release from about a year ago claims that UNext.com (which involves some UK institutions, such as LSE) will use Lotus tools:

CAMBRIDGE, Mass., June 23, 1999 – Lotus Development Corp. and UNext.com today announced an alliance to create and deliver a world-class business education curriculum via Lotus LearningSpace, the industry’s most comprehensive and scalable distributed learning software for conducting and managing learning over the Internet or within intranets.

UNext.com will introduce its business curriculum through Cardean, its new online business education community, and will feature courses developed in association with Columbia University, the University of Chicago, Stanford University and the London School of Economics and Political Science.

UNext.com’s offerings will be delivered using Lotus LearningSpace, a distributed learning platform that offers online learning via a standard Web browser. UNext.com selected Lotus LearningSpace as its distributed learning platform because of its flexibility, customisability and unique collaborative features that enable the full range of live, asynchronous and self-paced learning.
<!-- Lotus-Domino (Release 5.0.2c - February 2, 2000 on Windows NT/Intel) --><DIV ALIGN=left>PRIVATE
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University of Phoenix (UOP)

The online campus of the well-known e-university, the University of Phoenix (UOP),
 uses AlexWare, a product of Convene International.

7.
The Research Context

7.1
UK Government-funded Research

The work in this category that we consider most applicable to the e-University comprises:

· Grounded research on the management of knowledge by individuals and by organisations.

· Recent and current research within national programmes on teaching and learning.

Grounded Research on the Management of Knowledge by Individuals and by Organisations

A notable example of such research, recently established with the help of EPSRC, is Advanced Knowledge Technologies (AKT), a major Interdisciplinary Research Collaboration (IRC) involving a number of leading UK universities and companies.
 UK research here is applicable to many areas, including teaching and learning. It is relevant both to the initial design of the e‑University and to processes and tools that will be of value for the foreseeable future. Work in this field is informing the design of North American e-tools and those of at least one UK vendor. It concerns:

· The acquisition or creation of knowledge (e.g., how to overcome the problem of gaps in knowledge or inadequately specified knowledge).

· Tools for representing knowledge (e.g., to model it and codify it).

· Tools to facilitate re-use of existing knowledge domain content or problem solving experience.

· Tools to retrieve and extract knowledge.

· Tools to publish and otherwise distribute knowledge.

· Tools to comment on and reflect upon knowledge (including tools for collaboration).

· Tools to keep knowledge up-to-date.

Recent and Current Research Within National Programmes on Teaching and Learning

JISC JTAP

The JISC has funded some particularly innovative and technically advanced projects, some of which are still relevant even several years afterwards. Examples of pertinent JISC Technology Applications Programme (JTAP) projects since 1997 or so include:

· A 3-D virtual chemistry laboratory, at http://www.ch.ic.ac.uk/vchemlab/. To illustrate the kinds of experience with tools that such projects represent, this particular JTAP project involved the creation of a library of three-dimensional chemical objects, including molecules and their associated properties, instruments and other laboratory equipment. The main tools used were Java and VRML 2.0 (virtual reality modelling language). The laboratory scenes were annotated with hyperlinks to other information sources using locally developed software to automate the generation and hyperlinking. The material was then mounted for public access on a SuperJanet-connected Web server in the Department of Chemistry at Imperial College.

· Other complementary JTAP projects included the Virtual Laboratory Developers ToolKit (VLDTK), at (www.vldtk.ed.ac.uk), and Multiple Manipulators for Training & Education (MuMaTE) at (mumate.lboro.ac.uk), a virtual laboratory similar to the EU-funded PEARL project.

· Useful JTAP studies relevant to other applications of e-tools included VP-Lab (Virtual Psychology Laboratory), at Cardiff University (www.cf.ac.uk/uwcc/psych/public/projects/vp-lab.html); the Virtual Field Course at http://www.geog.le.ac.uk/vfc; and a scoping study, Shared Virtual Learning Environments, (www.enc.hull.ac.uk/CS/SVLE).

TLTP

By contrast, some of the projects funded by the Fund for the Development of Teaching and Learning (FDTL) projects and the Teaching and Learning Technology Programme (TLTP) used previous generations of ICT tools. While those projects may be less technically advanced than JTAP projects, their findings have been generalised and set in a broader context by the National Co-ordination Team, whose Web site contains a full list of projects; see http://www.ncteam.ac.uk
An interesting line of research within TLTP, represented by the SOURCE project, concerns the re-use and re-purposing of parts of courses. That project is exploring the use of IMS standards and IMS-influenced tools. Complementary EU work is outlined in the subsection on Fifth Framework research directions.

Some of those teaching and learning projects used technology that is now outmoded, or were not conceived of in the context of total Web-based learning with Internet (IP) as the underlying protocol. Even so, the work of the National Co-ordination Team shows that it is possible to present their findings in the form of useful and shareable insights into the effective use of ICT tools by individual academics, groups and institutions. A number of UK HEIs have expertise in codifying experience with e-tools, and the e‑University could usefully build upon that expertise. Additional sources of such expertise will no doubt emerge in the course of the current round of TLTP projects. Projects that use recent or current technology include the CATS Project (TLTP 54, mentioned elsewhere in this report) and also:

· ASTER (http://cti-psy.york.ac.uk/aster/resources/resources.html), Assisting Small-group Teaching through Electronic Resources.

· CAA, Computer-assisted Assessment (http://www.caacentre.ac.uk/).

· DIVERSE (http://www.sar.bolton.ac.uk/diverse/), concerned with effective creation and use of video materials.

· ELEN, Extended Learning Environment Network in Yorkshire and Humberside (www.humber.ac.uk/CALL/elen/).

· Networked Learning Environments (http://nle.ncl.ac.uk/nle/about).

· TALENT (http://www.le.ac.uk/TALENT/).

· TELRI (http://www.warwick.ac.uk/ETS/TELRI/).

The CATS Project has gone on to take its assessment of transferable skills in IT software to the market and has received around £500,000 from OCR (the exams people) to automate their assessment of IT skills, e.g., databases, word processing and spreadsheet systems. CATS retains the technological rights whilst OCR has the rights to the assessment criteria.

7.2
Research in the Rest of Europe (including EU Programmes)

7.2.1
EC Fourth Framework and the Multimedia Task Force Joint Call

No generic e-tools appear to have emerged from this programme or the joint call. However, a number of approaches and content-specific tools have been developed which could be useful for the future UK e‑University to consider.

Useful Approaches Assisted with Tools

The GESTALT project has developed tools and methods for finding courses, course components and educationally relevant resources of the kinds described above. The tools are compatible with the library standard Z39.50 and Internet standards such as Resource Description Framework (RDF).

One issue to be addressed is the ability to assemble, disassemble and reassemble materials for learning, thus enabling the efficient and effective usage of resources. The ARIADNE project explicitly addressed this when considering four aspects of the teaching process: producing computer-based teaching material, managing this material to permit sharing and re-use, assembling courses and delivering courses to students. For the production of course material, the project has developed tools for creating simulations, multiple-choice questionnaires, self-assessment exercises and tools for segmenting text and video. HyperText generation is also supported with the aid of a text conceptual segmenting tool. This is all based around the central concept of sharing and re-use of teaching material. To this end, the project has developed a system for managing electronic documents known as the “Knowledge Pool System”. The tools developed are accessible to organisations that join the ARIADNE Foundation. See http://www.ariadne-eu.org/

.

Another approach has been developed by the REM Project. It has developed a model of learning based on “constructivist principles” and has developed a database and collaboration tools. It has created a rich multimedia environment to support learning through collaboration, interaction and conversation based on the belief that learning works best when learners are creating their own understanding and testing that understanding out with others. The project has developed an environment to “collaborate” and an environment to “create”. However, this process does not take place in an unstructured, unmonitored way. Learners and teachers are guided through the processes of collaboration by adopting model “workflows” for particular types of collaborative tasks – see (weblife.bangor.ac.uk/rem/rem.html). This has now given rise to the Learning Landscapes project which has produced a product called Colloquia.

The SAVIE project has created some useful guidelines for best practice in using video-conferencing for distance learning; see http://www.savie.com/.

Content-based Tools

A number of projects have focussed on developing content-based telematic tools that will assist learning in specific subject areas. Once it is known what type of courses are on offer from a UK e-University, it would be useful for the content provider to explore the possibility of using these tools in its subject area.

The MODEM project has focussed on simulation-assisted learning built around commercial microelectronics modelling software, co-authoring this on a pick-and-mix basis using a customised version of Lotus Notes Software. It has developed a system for flexible delivery with ISDN as a multi-point distributor and the Internet for courseware delivery and course support, to enhance the distribution of the higher education sector to the microelectronics industry. See http://www.nmrc.ucc.ie/projects/modem/. 

The TRANSTEC project has also developed concepts, tools and courses for Internet-based multimedia training in microtechnology. See http://www-ttec.rs.uni-siegen.de/.

The ASTEP project has developed a set of course modules, covering the topics of semiconductor fabrication, microsystem manufacturing, and high-level design and test, which will be suitable for people of different educational abilities and different languages. See http://www.cee.hw.ac.uk/~astep/index.html.

The PENELOPE project has created a knowledge base on the Internet that compares different approaches to environmental-impact assessment in Europe. See (www-penelope.et.ic.ac.uk/penelope/home.htm).

The EUROMET project has created a multimedia, network-based service to support the varied education and training requirements of the meteorological community within Europe. See http://euromet.meteo.fr/.

The MUTATE project has created a set of Web-based tools for the training of Geographic Information Systems. See http://www.proacte.com/.

The THEATRON project, which has now formed a limited company, has developed extensive interactive teaching and research materials, comprising a large number of 3‑D virtual architectural models of the major European theatres, past and present. A virtual-reality-based interface enables users to access a great deal of both graphic and textual material, illustrating and exploring the history, evolution, variety and current range of theatrical practice in Europe. See http://www.theatron.co.uk/.
The COASTER project has developed an Internet-accessible simulation system for computer-based training, intended for higher education in human, natural and applied sciences. See http://www.proacte.com/. 

Communities of Professional Interest

A useful spin-off of many of these projects is the formation of communities of professional interest where a number of universities offering related courses have co-operated together with related professional bodies and companies for continuous professional development. A future e‑University should take this into account when developing its business plan. Co-operation at inter-university department level in specific subject areas may result in the development of a number of world-class distance-learning courses that are of higher value than that from one individual university offering such a course. Indeed, some contacts have suggested to us that this type of relationship may be stronger, and develop more easily, than a number of universities as a whole forming an e‑University consortium.

7.2.2
Fifth Framework Research Directions

Most of the elements of the e‑University are under development in European projects being funded under the Fifth Framework Information Society and Technology (IST) programme,
 and products being developed in North America with private-sector funding. Some examples are given below. In a number of cases, the JISC is funding national (UK) projects in broadly the same areas, and with technical and educational content that in some cases seems superior. While those JISC projects are undoubtedly of a high standard, there seems to be wider and more rapid take-up of EU and North American work by industry, for corporate training.

The differentiating factors may be worth noting. In the Fifth Framework, many projects are relatively near to market. They typically include:

· Direct involvement of vendors.

· Quick wins, in the sense of market-oriented add-ons to the functionality of commercial software.

· Less by way of educational research (as distinct from the application of existing research, or evaluation of e-teaching systems and materials) than in the Fourth Framework.

· Less by way of development of substantial new software or methodologies, than in the Fourth Framework.

· More by way of application of existing software and methodologies, than in the Fourth Framework.

· An emphasis on support for interoperability; standards for data, software service and system building blocks; and operational issues such as scalability.

North American vendors have significant involvement in IST projects and in related European fora for setting standards in the learning-technologies area. Most of those vendors are also participants, like the JISC, in the international Instructional Management Systems (IMS) project, which is shaping thinking about the standards with which e‑universities will need to comply.

Below are some examples of IST and US projects of particular relevance to the e‑University:

· In the USA, a subset of Dublin Core metadata is being used in the MERLOT project (http://www.merlot.org/Home.po/). This provides a distributed database of college-level courses and components of courses. Access to that material is through a standard Web browser (most efficiently, using Internet Explorer with the free IMS-compatible plug-ins that Microsoft has developed).

· In the EU, the UNIVERSAL project (IST-1999-11747)
 appears to use a similar way to describe the pedagogical, administrative and technical characteristics of course units. Like MERLOT, this will enable institutions to enrich their curricula with remotely sourced units. UNIVERSAL aims to go further, in that its intention is to be the Universal Exchange for Pan-European Higher Education. This clearing-house is intended to be compatible with a variety of business models pursued by different institutions, including open universities and alliances among peers. The catalogue and assessment mechanism, which in due course may be interoperable with the emergent learndirect system, will assist mutual recognition of course units delivered from other institutions. Students will benefit from a wider choice of course units and from virtual-learner mobility based on mutual recognition.

· The related CUBER project (IST-1999-10737)
 will build a European virtual university integrating courses from European distance universities by using standard (IMS-compatible) broker middleware. This middleware comprises a curriculum broker; a knowledge base of standardised course descriptions, learner stereotypes and adaptable search patterns. The broker provides a specialised search engine leading learners through an iterative problem solving dialogue. Each learner will be offered a personalised package of courses or a complete study programme meeting their specific needs including qualification objectives, personal interests, difficulty level and learning conditions. Course descriptions will be standardised through a set of learning-objects metadata and a lexical database of subject-related technical terms. The knowledge base will include compatibility rules referring to course data such as teaching objectives, subject domains and qualification levels.

· IMS-style interoperability also features in the VIRTUAL BLACKBOARD project (IST-1999-12670).
 This offers a different model of [an] e-university: one that provides a distributed lecturing environment. Its planned application is in disciplines where heavy multimedia content and 3-D object manipulation is required, such as combined mechanical and electrical engineering courses. Its planned functionality is similar in some ways to UK innovations such as LiveNet, but it uses established and emerging technologies (e.g., MPEG-4).

· The DIVILAB and PEARL projects (IST-1999-12017 and -12550)
 look at another important need: how to use the Web to provide access to laboratory experiences. The former project makes explicit reference to standards (and one of its partners is participating in IMS, through its national IMS centre). DIVILAB is based on re-use of the functions of a virtual campus platform. An educational “component system architecture” was chosen to provide the potential for co-operation and interoperability of Web-objects. The aim is to support: standard multimedia communication tools for tele-experimentation and interaction with scientists, as well as more reflective cognitive-learner activities through cognitive and “collaboratory” tools based on cognitive maps or dedicated argumentation hypermedia.

Similar use of IMS-style standards is apparent in the majority of other IST projects, which include:

· WINDS (IST-1999-10253), 
 one of the largest IST projects, using IMS-influenced ideas to develop a Web based Intelligent Design Tutoring System.

· On-To-Knowledge (IST-1999-10132), 
 producing tools for content-driven knowledge management through evolving ontologies.

· IQML (IST-1999-10338),
 A Software Suite and Extended Mark-up Language (XML) Standard for Intelligent Questionnaires.

· The training/corporate university projects TELENET (IST-1999-10459), and ADAPT-IT (IST-1999-11740),
 Advanced Design Approach for Personalised Training – Interactive Tools 

· LEDA (IST-1999-10567),
 or Learning Environments for the Digital Academy – this project is reminiscent of the Heriot-Watt’s work on vicarious learning.

Re-usable component approaches are being studied in depth in three projects:

· 3DE (IST-1999-10697),
 Design, Development, and Delivery Electronic Environment for Educational MultiMedia. 

· OR-World (IST-1999-11124),
 Learning and Teaching Operations Research and Management Science (OR/MS) with a Web-based Hypermedia Learning Environment. 

· KOD (IST-1999-12503),
 Knowledge-On-Demand.

SCORM

A significant new element in the EU-funded work is a growing awareness by senior figures in PROMETEUS
 of the Shareable Courseware Object Reference Model (SCORM). SCORM is the set of specifications and guidelines that allows technology-based learning content and courseware, to achieve the vision of “providing access to the highest quality education and training, tailored to individual needs, delivered cost-effectively, anywhere and anytime”. For more information see the Web site http://www.adlnet.org/index.cfm?fuseaction=scormabt.

The ADL SCORM is the first piece in an overarching strategy to create common standards that will enable high quality learning tools and content to be developed, distributed, and managed more efficiently and effectively that previously imagined possible – tailoring knowledge to individual needs, and distributing it anytime and anywhere it is needed.

SCORM was developed initially to meet the requirements of the US Department of Defense and the North American aircraft industry, but now broadened to cover many common training needs. The next release of SCORM, which some commentators expect in autumn 2000, is widely touted to include interoperability with conferencing systems and assessment systems.
 IMS uses the Learning Object Model (LOM)
 that underpins SCORM. It is reasonable to expect most commercial e-tools to be fully compliant with the LOM and with other IMS elements.

It is claimed by SCORM supporters that their re-usable component approach could offer an alternative to the capital-intensive large-team model of course production that is used in some distance-learning organisations. The scenario is along these lines:

q) One partner in a group of universities develops a SCORM-compliant database.

r) Several of the partner universities develop expertise in identifying re-usable components (objects) in their legacy teaching materials, and in creating new materials.

s) They populate the database.

t) They train and motivate their staff to use the database where possible, in preference to creating all parts of a course from scratch.

u) They make use of research-based enhancements to SCORM, being developed, which permit automatic or computer-supported instantiations and re-castings of components, to suit each context in which they are used.

One possible result of taking a SCORM approach is a shortening of the time taken to create a course. Other potential benefits (e.g., deriving from interoperability of modules and the substitutability of modules) include:

· Personalised courses at low cost to suppliers.

· Consistent quality (modules can be pre-assured or taken from quality-assured courses and inherit those quality attributes).

· The ability to offer multiple versions of treatments of a topic, suitable for different learning styles or for both fast-track and slow-coach learners. Each “personalised” course would contain some elements that were unique to the institution offering the course; some elements that were unique to the individual taking the course; and many elements that were in common with courses being studied by other students in the partnership of universities. So the personalisation might not amount to much more than the kinds of apparent choice that are associated with some brands of car. But the consensus is that SCORM’s potential for combining quality, personalisation and economy will strengthen the allure of certain providers, just as with some car makers.

7.3
US Work

It would be impossible in so short a piece of work as this to survey the whole of US research relevant to the issue of tools for the e‑University. In general terms our attitude has been that, in the present venture capital climate, research in the USA works very quickly through to the market – and since we have surveyed all the new companies in the e-tools area, we feel that we should be able to capture the insights.

There are perhaps two exceptions:

· The IMS consortium work – but this is dealt with in a later section (and see the previous subsection also).

· Internet2 work – but what we can see of this suggests that it is pedagogically unexciting at this stage.


7.4
Canada

Making a slightly simplifying assumption
 that most Canadian work of relevance would have been funded by the Telelearning Network of Centres of Excellence (NCE) Programme, we have included an overview of this in the rest of this section. To keep the length down we focus mainly on those areas of Telelearning NCE relevant to the e‑University, thus in particular the projects oriented to schools (K-12 in North American terminology) are omitted.

7.4.1
Overview

[First read the footnote before reading the rest of section 7.4]

The Telelearning programme is divided into seven themes, of which the following are the most relevant to e-tools research:

· The mission of Theme 1 is the creation of new educational models to guide the design of telelearning technology and its uses. The key challenge is to develop conceptual tools appropriate to the instructional needs of the emerging knowledge society.

· The prime focus of Theme 3 is the effective support of telelearning through the adaptation of current technology and the design of new technology such as authoring and multimedia tools, network-based collaborative systems, and advanced user interface and user modelling techniques.

· The research in Theme 5 focusses on the design and evaluation of networked learning environments to support post-secondary courses. A major outcome is the Virtual-U beacon technology (now sold by VLEI Inc).
 In addition, Theme 5 aims to develop both discipline-independent and discipline-specific tools and approaches to support advanced models of learning.

In general terms, the Telelearning NCE programme is not (any more) advancing the state-of-the-art in e-tools development across a broad front, but it is continuing to develop new insights into tools use and new pedagogic approaches, and there are some impressive gains on narrower fronts.

In our view, the vast majority of the projects address topics of relevance and importance as judged on an international basis. There are some (such as teacher training and union telelearning) where the relevance and importance seems to be greater on a Canadian basis than on a UK or international basis.

In the current phase
 of Telelearning NCE, the projects have been running for less than 18 months. However, in many cases the projects continue projects from earlier phases of Telelearning NCE. Much of the work appears to be innovative in pure research terms; most of the rest appears innovative in “action research” terms (“mode 2” as it is sometimes called). Not all the work is innovative in “pure research” terms, nor is it clear that it has to be.

There is – like in some other programmes – not a great deal of contact with research conducted elsewhere, except in some cases with US research. Many projects substantially “stretched” the amount of funding from Telelearning NCE by doing further deals with their universities, relevant companies, and other funders.

7.4.2
Scope Issues for Telelearning NCE

It is not clear what is the role of the “beacon technologies” and the relationship to them of Telelearning NCE funding.
 This dilemma is made worse by the fact that most beacon technologies now have a (more or less commercial) company associated with them. Canada is not alone in facing such questions – similar questions are now live in the UK with the current round of JISC funding for IMS demonstrators. In particular, it has never been clear in Canada why more research and evaluation is not done around the use of (more) commercial products, including those developed elsewhere in Canada (WebCT and FirstClass, to name but two).

Few projects so far have shown how knowledge and know-how developed with one beacon technology could be transferred to another beacon technology or to a commercial product like Lotus Notes, FirstClass or WebCT.

7.4.3
Details of Key Projects

These have been taken from the Telelearning Web site and other documentation.

Automated Assessment, Advances and Applications (Theme 1)

This project is intended to:

· Advance the state of the art in discourse-based assessment.

· Develop assessment methods and tools to integrate into other TeleLearning NCE projects.

· Carry out representative evaluation studies in each program’s applied research areas, with particular attention to the evaluation of different instructional approaches where this is feasible.

· Validate and advance public understanding of outcome measures appropriate to constructivist and knowledge building approaches to learning.

Judged in UK terms it might need more orientation to measures of assessment as currently used by government education departments.

Advanced Knowledge Delivery for Mathematical Learning (Theme 3)

The focus of this project is to develop and deliver functional prototypes of interactive tools, environments and communications systems for teaching, communicating, and learning mathematical knowledge via the networks. The goal will be to provide a framework for an exploratory learning environment for mathematics corresponding to the laboratory in physical sciences – a pioneering concept. This framework is being defined by the TeleLabs meta-project to be developed collaboratively between researchers at SFU, Télé-université, Laval, and UWO.

In our view this is truly world-class work and the UK should learn from it.

Collaboration Spaces in Telelearning (Theme 3)

Two major Java-based systems for synchronous telelearning and tele-collaboration – Java-Enabled Telecollaboration System (JETS2000) and Java Applications Sharing in Multi-User Interactive Environments (JASMINE) – have been developed as part of this project. Researchers will now focus on resolving Quality of Service (QoS) considerations for managing synchronous collaboration spaces and sessions. They will extend the functionality of JETS2000 to allow networking via the internet and integrate further asynchronous communications functionality, such as:

· The dynamic adaptation of live-media presentation according to available network QoS (bandwidth, delay);

· The design of a QoS management system into JETS2000 using new internet protocols and standards, such as the IETF Integrated Services (RSVP) or Differentiated Services standards; and

· The use of reliable multicast and streaming protocols for collaborative sessions, making communications among teachers and students more efficient as they share a common collaborative space via computer.

As well, the project will continue transatlantic field trials of JETS2000 and JASMINE with the laboratory of Professor Ralf Steinmetz of Darmstadt University of Technology, Germany.

The technological underpinnings of new-generation collaborative systems do need investigation. The technological approach seems sound, but it is not clear where the pedagogic input is coming from. (This is not dissimilar to several European projects with an “ACTS” pedigree.)

Performance Analysis and Enhancement for Networked Telelearning (Theme 3)

This project addresses the critical issue of how to determine what systems resources are required to successfully operate a telelearning course. A second objective is to improve the performance of multimedia delivery, such as streaming video, when the system users access the system via connections having very different bandwidth capabilities (as will often be the case in telelearning). This project concentrates on delivery and quality aspects, while the test-bed effort focuses on presentation of content.

This seems to be a good project, however perhaps it needs higher-level and wider-ranging educational input to ensure that results stay relevant to e-learning.

Telelabs (Theme 3)

This project will develop “TeleLabs” for integration into the VIRTUAL-U/Phase2 platform (sold by VLEI Inc). TeleLabs are computer-mediated real and virtual laboratories for carrying out experiments in science and engineering; their value lies in the “learning by doing” approach and in the opportunity they open for web-mediated creativity. Mathematical and software modules for building TeleLabs will be created and exchanged with the help of protocols from the OpenMath initiative (M3Plexus group). The network standards-based approach that the TeleLearning/M3Plexus group has pioneered in the OpenMath initiative, seems to be the ideal one to follow for a similar effort in TeleLabs. This approach is based on standards-building for the web-mediated creation and exchange of software objects. This proposal advocates an application and extension of the OpenMath initiative to the construction of TeleLabs which would simulate and “materialise” not only mathematical concepts per se, but a wide variety of science and engineering concepts that can be formulated mathematically.

View: Virtual Labs is an exciting and topical area, and OpenMath is a good approach.

User Interaction in Virtual Learning Environments (Theme 3)

The role of this project is to study, evaluate and refine the user interaction aspects of new pedagogical tools as they are developed and tested in the Advanced Testbed prior to becoming candidates for inclusion in the working version of Virtual-U. The second thread is more fundamental, addressing the question of what constitutes an engaging and effective virtual learning environment (VLE). This project will build on other research on virtual environments to investigate what features or scaffolds can enhance (and hasten) engagement in different environments and how engagement relates to learning. The results will be directly relevant to the evolving Virtual-U platform but also to other VLEs.

Our contacts tell us that the project actually studied the ad hoc system used for TechBC. In our view the reasons for not studying Virtual-U were not convincing.

Peer Help and Discourse Tools for Workplace Knowledge-building (Theme 6)

This project aims to:

· Explore methods of generating help cases from synchronous and asynchronous help sessions

· Integrate reusable help cases into off-the-shelf knowledge management software systems

· Explore the use of data mining technology in knowledge management

· Develop a team-formation system in order to pull together a team with a particular skill set according to various constraints

· Provide mechanisms for maintaining audit trails in collaborative work

· Further develop the “acting coach system” which monitors the roles of participants in online meetings

· Integrate facilities for performance support in the help desk

· Evaluate the effectiveness of peer help in the workplace in a field trial.

Intelligent help systems have been around since the days of ESPRIT and DELTA (e.g., JITOL) but remain relevant in both research and industrial terms (e.g., Help Desks, Call Centres). However, the detailed documentation for this project suggests that it has a narrow range of test-bed situations: mathematics and help for MS Office. It would have been far more interesting to the e‑University if a project like this integrated intelligent help for an e-learning system.

7.4.4
Other Canadian Activity

CANARIE, in some ways the Canadian equivalent of JANET, also funds e-learning activity, though usually in close concertation with telelearning.

Recently, CANARIE have funded the Portal for Online Objects in Learning (POOL). This is to be “a landmark online resource, intended to provide unprecedented access to Web-based learning content for instructors and developers”.
 POOL has received funding from the CANARIE Learning Program’s 1999 Competition in which $10 million in funding was awarded to 10 projects across Canada. Development is led by TeleLearning Network Inc., the management company of the TeleLearning Network of Centres of Excellence. Over $750,000 of CANARIE funding will be matched by contributions from partner organisations.

The following information is extracted from a recent press release:

POOL will be one of the first multi-institutional initiatives to create a repository for online learning objects – small components such as a multimedia case study or a video clip, that can be used to build online learning courses and modules. POOL is creating a Canadian-branded national and world-wide shared economy for learning resources.

With access to the POOL repository, academics will avoid re-developing learning resources that already exist. They will also have an opportunity to distribute their learning resources either for free or for a specified royalty to recover development costs.

Tom Calvert, Vice President, Research and External Affairs at TechBC, said: “At TechBC all of our courses are partially online and many are completely online. In developing these courses the big bottleneck is in creating or acquiring multimedia learning objects. The POOL project promises to create a repository where different organisations can share their developments. This will result in richer courses and a more economical course creation process.”

Significant organisations committed to participating in the launch of POOL include:

· IBM Canada Pacific Development Centre

· Open Learning Agency of Canada (the nearest equivalent to the OU in Canada)

· Technical University of British Columbia

· TeleEducation New Brunswick

· Virtual Learning Environments Inc., the vendors of Virtual-U

David Porter, Executive Director of Product Development and Research Group at the Open Learning Agency, said: “The POOL project will promote the concept of a learning object economy that academic institutions and businesses can shape in the context of Canada. It will afford us the opportunity to position intellectual assets in a format that can benefit all Canadians, as well position them for international commerce. The Open Learning Agency is a big proponent of the POOL approach and a supporter of the notion of learning object repositories enabled by broadband.”

7.5
Australia

Australian researchers have done excellent work on evaluation and on costing, but there is no particular tradition of tools development.

7.6
Israel

Israel continues its tradition of excellent research into various aspects of the Internet, in particular multimedia over the Internet. Gilat is an Israeli company currently expanding
 its portfolio of e-learning products from its original base in satellite systems.

7.7
Rest of the World

It is safe at this stage to ignore it. Note that not one tools vendor in Survey One comes from outside the USA, Canada or Europe. (There are a few represented in Survey Two.)

7.8
Vendor Submissions

With over 40 vendor submissions, we now can see a clear pattern of what vendors are looking towards, both in terms of pedagogy and technology. The authors have judged all the vendor submissions from their documents, correlated back with what we know of them – so if they did not put it in their document, we do not mention it here – even if “everybody knows” that X company does Y.

7.8.1
Overview

The main points from the vendor submissions are listed below:

Technology

· Several vendors seem to think that new technology equals new Web plug-in.

· Few vendors demonstrated good knowledge of mobile technology. Exceptions include Centrinity, Granada, Microsoft and NextEd.

· Equally few demonstrated good knowledge of interactive TV. Exceptions include Fretwell-Downing and Granada.

· Not all vendors yet understand learning objects.

Pedagogy

· Those vendors in touch with educators made by far the best submissions. Sometimes the educators were easy to identify; sometimes they were more in the background.

· Some companies which started out from or with academic research seem to have lost contact with it.

· Even the e-training vendors realise that they must incorporate systems for collaborative work – this is a great advance on a year ago and further blurs the boundary between e-education and e-training.

7.8.2
Detailed Points

We have taken the view that we should omit routine comments from the vendors who in our view are non-strategic. Nevertheless we were impressed by the general level of technological competence at least in the mainstream of development. Everybody everywhere seems to have got the Web message. (At last.)

Arthur Andersen: Virtual Learning Network

The technological statement was as expected but there was an impressive list of new pedagogic approaches being integrated:

VLN is working with a number of clients to integrate the VLN infrastructure with other web-based tools, in particular, tools that are used for the acquisition, sharing and management of knowledge… Current enhancements already in development include:

· Integration of the Competence Manager Skills Management System

· Integration of the Starter Skills Competency Dictionary

· Interactive Performance Support (including on-line mentoring, real time chat, bulletin boards and support for learning communities)

· Web-based Live Collaboration (including record and playback, participant tracking, conferencing, online breakout rooms and live application sharing)

Avilar: WebMentor

Avilar’s answer on pedagogy was more oriented to technology. However, as further evidence of the imminent absorption of assessment into the MLE mainstream, the company noted:

The industry’s easiest to use Question Editor/Wizard that supports such features as graded or ungraded inline tests, eight question styles, custom feedback, surveys, question pools, question randomisation, assignable point values to each question, automated grading, and manual grade book management for external assignments.

Centrinity: FirstClass and Related Products
The company stresses its modern architecture and network of advanced user sites in HE.

On its current and proposed capability to embed new technology, it makes several good points:

The new paradigm of access from multiple devices, each suited for a purpose, is the fundamental premise behind the design of FirstClass. FirstClass seamlessly fuses devices, content, networks and media together to give a scalable, reliable and “blindingly fast” responsive service.

Most unified communication solutions are based on integrating disparate devices, holding multiple copies and content formats and generally are not based on a collaborative content store. Thus giving slow response times, limited storage and no true collaboration.

A more detailed description of the layered approach to system architecture can be found at: (www.centrinity.com/images/core.pdf).

The unique capability of FirstClass to add new devices, protocols and formats based on common services is also described. Typical access devices are also shown.

Video objects are not yet integrated but FirstClass is designed to handle all media as objects, so an extension of the FirstClass concept will support video in the future.

On current and proposed capability to embed new pedagogy, it stresses ease of use and the ability to leverage on customer knowledge:

Educational researchers using FirstClass do not even recognise the “hard to deploy issue” because of FirstClass openness, architecture, legacy system support and rare ability to fuse new technology seamlessly.

FirstClass key [features] such as communication, collaboration, content, conversation and customisation in a secure, reliable, self-service, scalable and distributed platform open the virtual laboratory door better than any other single product on the market.

Co-operative knowledge building is the core strength of FirstClass. FirstClass also assimilates new pedagogy such as Discovery Based learning by the addition of new applications such as Zebu, running on the FirstClass platform.

There is an increasing knowledge base, particularly within the UK higher and further education community, as to how FirstClass can be extended, adapted and simply used to deliver new pedagogy effectively and affordably.

eCollege

This company seems to have remained in touch with education since its origins as the outsourcing agency for Colorado University Online.

Regarding its ability to embed new technology, it stated:

eCollege.com is at the forefront of research on multimedia search, display and integration. eCollege.com has committed to running streaming media servers from the major players, available for all eCollege.com hosted courses. eCollege.com also has a grant from NIST to build next-generation, neural-net search capabilities. eCollege.com technology will automatically metatag non-standard types of content such as audio, video and graphics and using semantic similarities, make this content available for searching and display within the eCollege.com course delivery system.

As to non-PC hardware types, eCollege.com is conducting a preliminary study of emerging standards, such as Wireless Area Protocol,
 for wireless display of Net content on handheld devices. As prices for this hardware come down to levels students can afford, eCollege.com will make its course content available for downloading to handheld devices, editing and then uploading to the course system.

Ability to embed new pedagogy:

The eCollege.com system has the flexibility to embed new pedagogy with easy-to-deploy technology. Two examples are virtual labs and co-operative knowledge building.

Virtual labs allow users to do procedures and experiments and to examine results. Labs can be created with coding (Director, Java, etc.) or using simulations around which a lab is developed. Users can drag and drop items, such as solutions for a chemistry experiment, and the programme will react accordingly. The creation and use of virtual labs are limited only by the imagination of the instructor.

Co-operative knowledge building, also known as collaborative learning, is best defined… as follows: “Co-operation is working together to accomplish shared goals… In co-operative learning situations there is a positive interdependence among students’ goal attainments; students perceive that they can reach their learning goals if and only if the other students in the learning group also reach their goals.” Indeed, eCollege.com’s system – with chat rooms, document sharing, e-mail and other tools – was designed for peer-centred work. However, clear expectations need to be set before effective online collaborative work can take place.
Fretwell-Downing: Learning Environment

Fretwell-Downing demonstrated that it is clearly in touch with state-of-the-art:

The 3-tier architecture of LE is designed to give flexibility to slot in support for different platforms, such as palm-tops, interactive TV, etc. Only the top presentation tier needs to be adapted to support the properties of new devices – the business logic and database tiers are unaffected. To give one specific example: a focus of the EU GUARDIANS project (which FDE are leading) is delivery of a learning environment over interactive TV…

The architecture is built with the concept of learning objects in mind. This provides the framework to support the characteristics of new forms of learning objects that may emerge (such as video, interactive virtual reality, etc.) One focus of the current EASEL project (which FDE is leading) is the emerging definition of these learning objects, working with the leading initiatives in the standardisation area…

It also is in touch with educational researchers:

FDE’s LE does not itself impose any particular pedagogical model, giving maximum flexibility to educators. To give an example, it is envisaged as supporting constructivist and co-constructivist (dialogue-based) models. Some thoughts on this are given in the table below.
	Key Characteristics for Constructivist Learning
	How the Learning Environment Supports These Characteristics
	Role of “Content”

	Student responsibility

Self-directed learning,

identify own knowledge,

manage own learning.
	Inclusion of Action Plans etc.

Ability to individualise learning.

Explicit visibility of progress overview.
	A minor role

	Dynamic, generative learning

Knowledge is actively constructed by the learner, rather than handed down.
	Interactive activities are the primary elements of learning.

Support for active research.

Integration of planning and reflection.
	The nature of learning materials is crucial. 

	Authentic contexts.

Use of realistic problems and examples.
	Ability to tailor the learning programme contents to match individual learners’ interests.
	The content of learning materials has a prime role

	Collaboration

Exposure to multiple perspectives.

Requirement to reflect verbally and examine own understandings.

Developing co-operative skills.

This also relates to Mayes’ third phase: dialogue (below)
	Environment enables communication tools (synchronous and asynchronous), supporting discussions situated in current learning context.

Shared folders & annotations facilitate group work (next release)
	Possibility of resources directing learners to work collaboratively.

	Reflection

Articulation of what has been learned and how.

Understanding of the personal learning process.

Feedback to planning next phase of learning.
	Integration of assessment.

Ability to embed learning appraisal type activities – also the learndirect Lifelong Learning Log.

Ability to modify future learning in the light of reflection.
	Materials may ask for reflection.


“Key characteristics” headings from Grabinger S., Dunlap J. and Duffield J. (1997) 
Rich environments for active learning in action: problem-based learning. 
Association for Learning Technology Journal, 5 (2)
It would seem that two particular areas of importance for an MLE supporting new pedagogic approaches are:

· The ability to interwork closely with learning content, so that whatever pedagogic models are embodied in the content can transfer their data to and from the MLE. Examples would be adaptive content, diagnostic content, and content which builds up a profile of the learner. Here, one goal would be to enable the MLE’s learner and tutor support (for example the next materials presented to the learner) to be influenced by the learner’s interactions with a previous piece of content. Current work on the EASEL European R&D Project (which FDE is leading) focuses strongly on this (within an open standards framework), as do future plans with the Ufi LSE. This has clear relevance to Virtual Labs interacting with an MLE.

· Support for dialogue-centric learning where following and contributing to discussion threads is the primary learning activity, enabling knowledge to be constructed in a social context. FDE’s LE currently allows discussion to be integrated with presentation of structured learning materials to a degree, by linking discussion groups and threads to the current context of a learner’s programme in the LE. However, more work is required before the fluid interplay of content and dialogue that one sees in a good seminar or primary school classroom can be achieved. Another aspect (of keen interest to Ufi) is the capability to build up structured FAQ-like knowledge banks from learner’s and tutor’s dialogues on the system. This is a current major focus of investigation.

FutureMedia: Solstra

It is clear from the vendor survey that, in terms of collaboration features, the concept of “advanced” in the e-training world in many cases (not all) equates to “routine” in the e-education world. Yet many of the e‑training companies, FutureMedia among them, are adding person-to-person communication features to their resource-based learning paradigm. This is a major advance over a couple of years ago.

A number of new capabilities are being added to easycando based on other technological advancements, such as web-conferencing, authoring, assessing and psychometric testing.

easycando is developing synchronous capabilities to facilitate project based collaborative learning. easycando has integrated the leading web-based collaboration and conferencing tool, Centra. easycando is also progressing toward a community-based model, creating topic specific learning communities to facilitate more informal learning opportunities among peers, experts and mentors.

Granada/University of Wolverhampton: WOLF

Granada is leveraging on its technological strengths but keeping in contact with educational researchers.

The Granada Group by nature of its media heritage has considerable experience in varying delivery platforms. The group owns 50% of ONDigital and has been running Interactive TV trials for the DfEE under the RESULT branding. Granada Learning has also developed Revision content for WAP devices using the Nokia SDK.

The LearnWise system is designed as a Three-Tier web system and this allows different types of client to access the system. It is planned that these should include Set top boxes, Mobile and non-PC Internet devices. There will always however be some dependency on the content, which will have to be designed with the limitations of these clients in mind. Other planned developments include the provision of e-book readers.

A forum of users will ensure input into the development process from educational researchers both at the University of Wolverhampton and other users around the world. Requests for additional functionality from the user community will be taken into account after discussion via mailbase as the priority set by other users thereby democratising the development process.

IntraLearn

The vendor states that it will leverage on Microsoft in the area of new technology:

IntraLearn is a Tier 1 Microsoft Partner and is integrally involved in the development of the advanced technology strategy and platform that will be unveiled early in 2001. Our involvement will place us squarely at the forefront of distance learning technology. We expect that IntraLearn will sit on top of the new learning toolset taking full advantage of Outlook, Office 2000, and Digital Dashboard on the desktop as well as extending the reach of education to portable devices operating both wireless and from a desktop station.

On current and proposed capability to embed new pedagogy, IntraLearn stated:

IntraLearn is the only distance learning platform that has designed access to the full gamut of pedagogic processes ranging from instructional design (WIDS, Performance Based Learning, constructivism, etc.) to leading edge learning style concepts such as Multiple Intelligences (Gardner) to post-learning assessments incorporating feedback loops.

Pedagogical styles which are self-directed, non-linear, and/or constructivist are as easily accommodated in IntraLearn as more linear styles such as competency-based learning or performance-based learning.

It continued, in a way typical of training-system vendors that have “got the message”:

Collaborative or co-operative learning is another learning modality facilitated by IntraLearn. Students can collaborate on projects on an ad hoc basis via the chat function or can operate as part of a team following a small group learning process… Additionally, the instructor can choose to lead a focused discussion at a pre-agreed time for a synchronous discussion or alternatively within a time frame such as a week or month as an asynchronous discussion. Within these discussions, which can also be student led, there is the option of having sub-discussions threaded five levels deep…

On Virtual Labs:

Virtual Labs are mentioned as a new pedagogical tool and while we would have to take a look at their structure, we can virtually guarantee they would work inside of IntraLearn. This is said with such certainty because we have accomplished this with AutoCad, MathCad, LiveMath, and other tools…

JonesKnowledge

Jones started Mind Extension University in 1987, thus it has a long track record. Its technological statements are positive but unspecific:

JK.com is committed to being the world leader in the electronic learning industry. As such, our online learning software, e-education, is continuously in a state of development. We introduce new functionality into new releases approximately every six months. These upgrades are provided to our clients at no additional cost.

Our firm commitment to being the world leader in online learning assures you of having a system that is always leading edge. You are never at risk of having an obsolete system. Rather, we guarantee to incorporate all of the latest technologies into both our software and our services.

Its comments on pedagogy take possibly an overly short-term view of the problems:

Because pedagogical techniques are dynamic, the technology that supports distance education must be grounded in a flexible platform. JK.com’s e-education software was designed with such foresight; we have constructed a product that provides instructors with a great deal of latitude in terms of determining and modifying course content, delivery of instruction, and assessment.

LUVIT

As expected from its origins, the vendor is in touch with pedagogues:

The LUVIT Corporation was incorporated in Lund in 1999. Its origins can however be traced back to 1997, when Lund University – Scandinavia’s most complete university – first started its efforts to become truly virtual and interactive.

Lund University, with seven faculties and a number of research centres and specialised institutes, is the largest unit for research and higher education in Sweden. The group of teachers made a specification where they prioritised pedagogic and technical aspects and functions; it should be platform independent, it should be easy to work with, and not limit any pedagogical approach, and possible to use any type of authoring tools to produce content, it should contain several ways of communication tools. Moreover, it should be possible to use in a centralised way, e.g., individual department should not have to set up their own system. It also offered ways for the university to reach new student groups, and provide education within the field of continuing and further education sector.

The LUVIT system of today also supports incorporation of material either provided on CDs or satellite-distributed, which is a technological solution no other system offers.

The flexibility of the LUVIT system is not putting any limitations for any type of pedagogy. However, in the future, it is planned to implement pedagogy wizards for several learning methodologies, including Problem Based Learning and Case Methodology, as well as for more traditional methods.

NextEd

NextEd is one of the Full-Service Providers. It takes a realistic approach to deployment of new technologies:

NextEd is actively experimenting with a variety of new technologies to enhance and extend its delivery capabilities, including wireless and mobile protocols. However, these technologies are currently fire-walled from the delivery system so as not to create instability or incompatibilities. As this technology becomes more mature and better able to be incorporated into mainstream delivery modalities it will be introduced. Of course, the introduction of new technology is entirely subject to user accessibility and commercial considerations.

It then makes some useful points about advanced networking which may not make much sense to most of our readers, but show that the company has experience of running a technically sophisticated global e-learning service (which few other providers yet do).

Further development will allow NextEd and their University Partners to take advantage of advanced network services as they become available. For example: improvements to the intelligent routing using combinations of more advanced gateway protocols and automated intelligent server problem resolution, recovery and restart.

VPN networking technologies, which are emerging with the Internet growth, open the door for advanced routing that will provide better quality of service between our worldwide sites. Using source and packet priority routing will allow negotiating, with our bandwidth supplier, higher service priority hence improving performance and may result in lesser demand for bandwidth and reduce cost.

Using a private network for inter site data transfer may also allow for route encapsulation which would provide for a simpler transparent network architecture for the server network. This may allow for strong data encryption using IP SEC or may be used for priority based routing within our own network architecture.

Advances in routing and traffic management technologies coupled with our distributed router architecture will allow for better traffic manipulation. Utilising advanced routing technologies will allow the network to make a decision from where to serve a particular client based on pre planned rules.

On current and proposed capability to embed new pedagogy, it takes an “enabling” standpoint, perhaps driven by the varied needs of its consortium members:

One of the most attractive features of NextEd for its partner institutions is that it does not seek to impose pedagogic doctrines or methodology on academics or students. In this regard, NextEd focuses entirely on delivery and support. Nevertheless, NextEd considers it part of its mission to provide the resources and wherewithal for academics and student to stretch existing pedagogic boundaries and to foster the development of more open and experimental learning solutions.
More detailed discussion of NextEd’s commitment to new pedagogy can be found at http://www.nexted.com.

Novell: GroupWise

The vendor points out some new technology aspects:

GroupWise currently supports Psion and Palm Pilots through third party companies. The next release of GroupWise will provide support for Web-enabled phones.

Pearsons/Staffordshire University: COSE

On technology, COSE makes some sensible but straightforward points:

COSE is designed to operate as a mainstream Internet product. It has been designed to be able to respond to new technologies in that domain. To aid that responsiveness, version 3.0 and later of COSE are being designed to make use of Java Servlet and related technologies… This will allow the system to be more flexible, and allow components of the system to run in environments other than standard browsers…

As expected, it makes an impressive pedagogic submission.

COSE has been specifically designed to accommodate the latest pedagogic thinking, including co-operative knowledge building (which can be carried out using current versions.) The implementation of such models as Virtual Labs is a technical rather than a pedagogic issue, in that COSE provides a wide variety of collaborative working tools (with more planned), and it will be the compatibility of the system with new media that will be the main issue to be resolved. The COSE Project is already working on additional cognitive tools such as mind-mapping facilities and is actively researching the type of communication tools that best suit the needs of modern learning paradigms.

Prometheus

The vendor was one of the few mentioning hand-held devices:

Prometheus also interfaces directly with the PalmPilot to allow students to download information for their courses, such as the instructor’s contact information.

TekniCAL: Virtual Campus

The following aspect is interesting particularly in view of the concept of the “navigator” mode for the e-University:

We are currently planning to extend this aspect of the Virtual Campus to provide a “virtual student guide” which will enable the optional inclusion of information which will guide the student through a learning package – offering the student for instance introductory information about the package and asking for confirmation of understanding, with recourse to further information and on-line contact with a tutor, and to explain how the individual learning resources (both on and off line) should be used.

VLEI Inc: Virtual-U

Virtual-U has the advantage of Linda Harasim
 behind it and the ability to leverage on the whole of the Telelearning research programme for pedagogic insights:

Research has shown that generic networking tools, such as email, computer conferencing, and newsgroups, impose significant overhead on the user because they were not specifically designed to support educational activities. Instructors have had to expend great effort to reformulate their traditional classroom activities. Doing so without models or tools to “shape” the “virtual” learning environment involved substantial administrative, organisational, and pedagogical challenges and costs.

There is a possible element of special pleading in the above, which has been a strand for many years in the development of educational systems.

As expected from a product informed by a collaborative research programme, the 
Virtual‑U product is in close touch with feedback from its user community:

Virtual-U has a research base that directly informs its ongoing development. To date, researchers have gathered data from more than 300 courses to analyse usage patterns instructor roles, impact on teaching and learning styles, and effectiveness of learning activities and assessment strategies. In addition to development of Virtual-U software, considerable effort has been invested in the development of methodologies and tools to advance understanding of teaching and learning online. This includes researcher tools for field site management, and to access and update research inquiries. In addition, tools to study user behaviour and teaching/learning processes, and to analyse student and teacher participation remain a development priority.

An overview of research methods and findings can be downloaded in PDF format from (www.telelearn.ca/g_access/news/vufieldtrials.pdf).

Virtual-U developers are working to help instructors by developing:

· flexible templates to support group and activity structures, project-based activities

· a case library of course exemplars and a framework for retrieving and contributing cases

· expanded capability for reusable course objects

The last point is particularly interesting:

In addition, the use of continuous-zoom algorithms and visualisation to improve representation of discussion topic context, advancement, and communication patterns is in the early prototype stage.

However, the technological base of Virtual-U is aging (but this point does not come directly out from the submission):

Future directions include further development of the research tools mentioned above, as well as instructor support for course design, evaluation, and exchange of best practices. We are currently improving our communication tools so that participation and ideas generated in group discussions can more easily be tracked. We are also investigating options for more flexible linking of groups and resources for project-based learning.

Integration of new and high bandwidth technologies into the Virtual-U environment will require upgrading support for new browser versions, and possible interface adjustments to conform to hand-held device standards. Virtual-U currently supports the integration of many file types, and client requirements are minimal: internet access and a browser. Therefore, VLEI anticipates an easy transition to new forms of networking.

WBTSystems: TopClass

TopClass seems to be reasonably on top of the technology and systems issues:

The open architecture of TopClass, which treats all files (video, etc) as “learning objects” ensures WBT are forefront in compatibility with new technologies.

The interactive, accessible nature of the web offers a broad range of methods for delivering customised information and providing collaborative experiences, but WBT takes training on the web to the next level.

WBT is redefining the learning management system industry with its advanced and proven learning object architecture. Learning objects let organisations build thousands of customised courses to meet individual needs from a library of organisational knowledge, and then update those courses with a single action. Learning objects are the foundation of WBT’s unique approach to delivering effective training on the web.

8.
The Standards Context

This section has been written in collaboration with Dr Paul Lefrere of the Open University and CETIS (formerly the JISC-funded UK IMS Centre).

This section concentrates mainly on the issue of conformance to IMS and similar standards for learning systems.

8.1
The Standards Scene: the Relevance of IMS to the e-University

The genesis of the IMS project – see http://www.imsproject.org/
 – was in computer-based training (notably for the aircraft industry) and the mass-market part of the US college system. This is reflected in the name it had from 1997–99: Instructional Management Systems. At the start of 2000 it was renamed IMS Global Learning Consortium, Inc. The new name reflects a considerable enlargement of the scope of the IMS project and a change in its emphasis. To some extent those changes were the result of input from JISC.

The JISC became an investment member some two years ago, and – working with US universities – pressed for the inclusion of standards that related more directly to education. Those needs are gradually being met, as detailed below.

The last year has seen the regular release of draft standards covering various aspects of ICT-supported education and training. The IMS Global Learning Consortium has managed to establish effective working relationships with a number of other groups also trying to set standards for e-tools and e-learning (e.g., AICC, IEEE, CEN-ISSS, Prometeus and Dublin Core). The result has been a growing convergence. Those draft standards have been widely accepted globally and seem set to become formal international standards. The IMS Global Learning Consortium now has the confidence of (and financial support from) hundreds of companies, as well as many universities and consortia of universities. It has also been instrumental in establishing government-sponsored IMS Centres in the USA, Canada, Singapore, Australia and Spain.

In our view, those developments have strategic significance for the e‑University, in that we are already seeing the emergence of purchasing criteria that refer to compliance with IMS. One important area in which such criteria are emerging concerns the interoperability of bought-in courses with assessment systems, library systems and general administrative systems, including systems under development for Ufi (learndirect).

The main areas in which the IMS project is developing standards are as follows:

· metadata

· profiles

· question and test interoperability (QTI)

· content packaging

· content management.

Metadata

The metadata standard developed by the IMS project incorporates three technical documents: IMS Learning Resource Meta-data Information Model, IMS Learning Resource Meta-data: XML Binding Specification, and IMS Learning Resource Meta-data: Best Practices and Implementation Guide. The full document is available at the IMS Web site at http://www.imsproject.org/metadata/. 

The standard was released in 1999; see the press release at http://www.imsglobal.org/pressrelease/pr990820.cfm.

It is now well established as a de facto standard. One element in that success seems to be the efforts by IMS members to support non-technical users, by sharing best practice. Another factor seems to be the rapid take-up by vendors.

Some have argued that the IMS metadata standard comprises little more than a few educationally oriented extensions to the longer-established Dublin Core scheme, plus advice on how to use the extensions which should be obvious to anyone who has any business using them. Even if one accepts that somewhat jaundiced view, the important point is that the IMS scheme has become far better known than Dublin Core and seems set to be accepted far beyond the library and information science community that knows of Dublin Core.

The metadata standard was released at the same time as the enterprise standard; see: 

· (www.imsproject.org/enterprise/eninfo01.html)

· http://www.imsproject.org/enterprise/enbind01.html
· http://www.imsproject.org/enterprise/enbest01.html
This XML-based standard describes data structures that are used to provide interoperability of Internet-based Instructional Management systems with other enterprise systems used to support the operations of a single organisation. To emphasise, the scope of the IMS Enterprise specification is on defining interoperability between systems within one organisation.

The documents comprising the IMS Enterprise specification are not targeted at solving the issues of data integrity, communication, overall security and others that are inherent when investigating cross-enterprise data exchange. The objective of the IMS Enterprise Information Model is to define a standardised set of structures that can be used to exchange data between different systems. These structures provide the basis for standardised data bindings that allow software developers and implementers to create course management processes that inter-operate across systems developed independently by various software developers. The main kinds of applications supported by this model are training administration, student administration, library management, and human resource systems.

Profiles

The metadata and enterprise standards are used in the standard for profiles. This work is of considerable significance for the e‑University, since it offers a way to minimise the cost and difficulty of allowing a student to take courses from several institutions and gain credit for those courses. A learning profile is a collection of information about a learner (individual or group) or a producer of learning content (creators, providers or vendors). The IMS Learning Profile specification addresses the interoperability of Internet-based learning-profile systems with other systems that support the Internet learning environment. The intent of the specification is to define a set of messages that allow profile data to be transmitted between systems, i.e., that can be used to import data into and extract data from an IMS-compliant learning-profile server. A learning-profile server may exchange data with learning-delivery systems or with other learning-profile servers.

The first release of the IMS specification, announced early in 2000, has a focus on profiles for learners. Profiles for producers will be addressed in a future release of the specification. The specification does not define the internal operating architecture or functional requirements for a learning-profile server. That is the domain of the private and public organisations that are developing these types of systems for their own purposes. The IMS specification has a focus on defining the messages that allows profile data to be transmitted between systems. It is intended to provide a basic set of learner-profile data structures and elements that are widely applicable to different types of Learners, countries and industries. IMS is not attempting to define all elements that would be needed in any type of learner profile, so the specification includes a mechanism for extending the profile messages to include additional elements and structures.

QTI and Content Packaging

The question and test interoperability and content packaging specifications were announced in February 2000; see http://www.imsglobal.org/pressrelease/pr000225.cfm and http://www.imsproject.org/question/qtinfo01.html.

Those new specifications, plus the associated best practice documents, pave the way for the UK to make rapid use of work at national level on computer-assisted assessment (CAA) and on describing course material in such a way that its potential for re-use is clear. Combined with the earlier specifications, they provide the essential building blocks for the e‑University to operate internationally: XML-based, open standards that allow e‑University providers to re-use educational resources as long as those resources have been created in accordance with IMS standards and are made available to students via an IMS-compatible online learning system. Content re-use and a reliable means to exchange data between question and test systems are key components of any learning application, particularly those that are Internet-based. They give institutions the ability to create and deliver quality online learning experiences that rely on a wide range of interoperable applications, content and services.

Content Management

The content management specification is under development at the moment, and active consideration is also being given to making use of the ISO/IEC 11404 Language Independent Data Types standard (see the document on this at http://www.dkuug.dk/JTC1/SC22/WG11/docs/iso11404.pdf).

This would make it possible to define precise data and information models, all using data-typing features that are “language independent” (i.e., work in most programming languages, database systems, data coding systems, etc.). Because ISO 11404 is well defined and precise, it is possible to get to a variety of coding, API, and protocol bindings (e.g., XML, DNVP, HTML META, Java, C++, HTTP tunnel, HTTP extensions, etc.).

Futures

In addition to those areas, attention is now being given in the IMS project to standards for accessibility (for differently abled students).

By 2001, we may expect refined versions of each of those specifications, to include extensive support for collaborative working and other forms of person-person communication that are particularly valued in higher education yet are not currently a feature of most training programmes.

More speculatively, by 2003 we may also see proposals for standards to cover interoperability in other areas, also likely to be of importance to the e-University, including knowledge management and 360-degree video. The latter development is only just reaching UK HEIs but is already being assessed in corporate universities in the USA. 
For a brief introduction to 360-degree video see for example http://www.usatoday.com/life/cyber/ccarch/cckev016.htm, which explains its significance and mentions key vendors such as Ipix
 and Imove.

8.2
Vendor Input on Standards

Because of the importance of this area and its power to reveal the vendor thinking in a vendor-independent way, we reproduce the vendor input in full. This is extracted from section 12 of their reports, plus material found elsewhere in their submissions.

Compared with even six months ago, vendors are taking IMS seriously. Training-system vendors are on the whole more up-to-date with this than (HE- and FE-oriented) learning-system vendors. However, few of them, even in Europe, seem to be aware of European initiatives.

Arthur Andersen: Virtual Learning Network

The vendor states:

VLN currently supports AICC Level 1. The next major release of the VLN architecture (version 2) will support full AICC, SCORM and IMS metadata standards.

Blackboard: CourseInfo

Blackboard has been a leader in IMS circles since the early days. This is reflected in its submission:

Blackboard was chosen by the IMS project to serve as both a leader in the standards design work and as the primary development team for the creation of “example” software based on the standards. We have the highest status of contributing membership and are committed to integrating the standards as they are released. Content interoperability has already been demonstrated through the acquisition by Blackboard of MadDuck technologies (WebCourse in a Box) whose customers have exported their content from that system and imported it in Blackboard without difficulties. This proves that customers can rest assured they will not be sucked into a proprietary environment making the switching costs in the event of casualties on the part of the vendor extremely high. Blackboard believes that a customer should be using the platform by choice, thereby we follow an annual licensing model. More information about IMS, the various focus groups, and Blackboard’s involvement is at www.imsproject.org.

Blackboard’s Technical Services group partners with a client to define and achieve a specific integration with student records systems and other institutional administrative systems as well as LDAP architectures for single secured log-on.

Centrinity: FirstClass

Traditionally, SoftArc, the original vendor of FirstClass, was late to accept emerging standards. However, this seems to be changing now that the new owners and executives are setting the strategic directions for the product.

Centrinity’s support for open standards facilitates multiple partnerships and we are very willing to discuss co-operative ventures to deliver the preferred solution for our customers.

Although Centrinity is not yet a member of the IMS consortium we are committed to open standards and will be joining the IMS consortium in shortly.

Cisco: Logic Engine

The vendor states:

Conforms to IMS standards. The core curriculum is held as a database of XML files.

eCollege/RealEducation

The vendor states its commitment to IMS and its participation in research on the topic:

eCollege.com has been a development partner with IMS from the start. eCollege.com was the first company in online education to commit to IMS standards. Indeed, eCollege.com is 100% IMS compliant. Through our NIST grant, eCollege.com is working on artificial intelligence that will automate the tagging of learning objects. This project should be completed by summer 2001.

Fretwell-Downing: Learning Environment

As expected from its involvement in Ufi, IMS and several standards-based European R&D projects, Fretwell-Downing made a comprehensive submission on IMS.

FDE has taken a market leading position in adopting open content interworking and MIS integration standards in its learning and management system developments. Rapid adoption of open standards is essential to ensure the development of a critical mass of learning materials, capable of running on a variety of e-learning support platforms.

FDE is currently the only UK education systems company participating in all the major international learning technology standards bodies (AICC, IEEE and IMS).
FDE sees partnership across the community – from education institutions to content developers to infrastructure providers – as critical to successful services. The company therefore participates actively in the Learning Lab and is lead partner in the Content Foundry, a national initiative working with a variety of learning content developers to provide early working examples of standards-based digital content.

Tracking and tutor support: Learning materials can contain assignments of a range of types to be submitted by the learner. An assignment might be a short answer to a question on a web form, an extensive word-processed document, or even a multi-media file. From September 2000, the learndirect version of LE will support submission of assignments from content using the emerging international interface standard (see below). As learners complete an assignment they progress through the module or programme, and the presentation of their current place in their learning programme is updated accordingly.

Fretwell-Downing participate in the following fora defining standards and specifications for learning technology:

· Instructional Management Systems Global Learning Consortium (IMS)

· IEEE Learning Technology Standardisation Committee (IEEE LTSC)

· Aviation Industry CBT Committee (AICC)

· Advanced Distributed Learning Programme (ADL)

· CEN/ISSS Learning Technology Workshop (CEN/ISSS LT)

Across these fora, FDE are active in a number of areas:

· Content API – originally specified by the AICC and adopted by IEEE LTSC, there are two world-leading implementations of this underway, one by the ADL community in the US, the other by FDE in the UK. This has also recently been adopted by IMS. Both implementations conform to the AICC specification.

· Question & Test Interoperability – FDE have participated in the IMS specification of this data model for defining questions, submitted a v2.0 data model for retrieval of learner responses and is currently finalising the implementation of this to operate over the Content API. This will be fully conformant with the IMS QTI specification.

· Enterprise Interoperability – FDE participated in the IMS group defining this area and have implemented this interface between their LE and EBS College Management System. This supports the exchange of data on curriculum, learner enrolments and group membership. Extensions required for UK adoption of this interface have been submitted to the IMS Enterprise group.

· Learning Object Metadata – FDE have been active in the specification of the LOM conceptual schema within the IEEE and currently support those LOM fields relevant to the management and delivery of learning resources within the LE. FDE are also implementing a Metadata Repository, capable of supporting the whole LOM (including local extensions), along with other metadata schemas.

The above developments are quite mature. Looking to the future, FDE are engaged in the following:

· Content Management – FDE have proposed to IMS the adoption of the Content API as a mechanism for supporting multiple run-time data models for content interworking. This will include the future version of the AICC Computer Mediated Instruction data model and Course Structure Format. IMS are committed to updating their Content Packaging specification to reflect the Content Management work already agreed and this will be adopted by FDE.

· Learner Profiles – FDE have participated in the IEEE LTSC Learner Model group and are now tracking development of the IMS Learner Profiles specification. Given FDE’s responsibility for implementing the Ufi’s Lifelong Learning Log, we have a clear commitment to seeing these converge as the Profiles work matures. FDE have already led a pilot implementation of an LDAP-based Learner Profile service and plan to revisit this work around the new Profile definition.

· Adaptive Content Integration – this is a specific work area under the IMS Content Management group’s scope. FDE are already collaborating with a number of European adaptive content providers to map out how their services can be integrated with a standards-compliant LE.

· Competency Modelling – FDE participate in the IEEE LTSC Competency Model group. This is aimed at defining a mechanism for representing a credit framework around which courses can be dynamically constructed and learning objects selected and sequenced in a manner appropriate to the individual learner.

The architecture is built with the concept of learning objects in mind. This provides the framework to support the characteristics of new forms of learning objects that may emerge (such as video, interactive virtual reality, etc.) One focus of the current EU EASEL projects (which FDE is leading) is the emerging definition of these learning objects, working with the leading initiatives in the standardisation area (ADL, AICC, IMS, IEEE) and leading commercial learning international online learning content provides (e.g. NetG).

FutureMedia/BT: Solstra

The vendor does not mention IMS as such but does mention AICC:

Solstra is designed to the AICC standard for Web based CBT. This allows content that is written to these standards to be imported, run and exported from the system. It also allows that content to store and retrieve bookmarks and results.

Granada/University of Wolverhampton DELTA Institute: WOLF

One would expect this vendor to be closely in touch with IMS things, and it is:

Currently working with major commercial providers, principally Microsoft, who are full IMS group members. WOLF is 100% IMS and LRN compliant. DELTA [the developers of WOLF] is also discussing interoperability issues and standards with a number of industrial partners. Granada is a member of the IMS development group and is working on a number of content production tools that will also adhere to international standards.

Hull: MERLIN

This is a very honest statement:

Content compliance with IMS or other learning technology standards has not been implemented. The system does not currently inter-operate with any other management systems, however it uses open, industry-standard web-database technology capable of allowing connectivity through XML or similar data exchange protocols.

IBM: Lotus Notes

This might be seen as rather cautious for a supporter of IMS:

IBM, Lotus’s parent company, is one of the most active members of the IMS organisation currently working to complete standards for content storage and asynchronous delivery. IBM and Lotus are working together to proactively address these emerging standards in LearningSpace. Although the IMS standards are not yet complete, Lotus is committed to making LearningSpace IMS standard conforming when the standards are ratified.

Since Lotus Notes also supports synchronous collaboration, the IBM submission covers this area also:

In addition, LearningSpace Live is based on the T.120 and H.323 standards ratified by the ITU for live online collaboration. Lotus is also actively working with the IETF to build the standards for online presence and awareness being brought into corporations by Sametime’s innovative technology… DataBeam, now a subsidiary of Lotus, has been a leader in defining and implementing T.120.

IntraLearn: WebMentor

As well as a good showing in terms of IMS, there is a rare mention
 of differently abled learners here:

IntraLearn is committed to standards and interoperability on several different levels. At the highest levels of actual and emerging distance learning standards and protocols, IntraLearn stands alone in that we are compliant with the IMS meta-tagging protocols, are AICC certified, use an ODBC standard database, and are working with the ADL (American Distance Learning) standard, the LRN extension format standard from Microsoft, and the emerging SCORM standard.

ADA – IntraLearn is driving to ensure its product is ADA compliant meeting the needs of workers with learning disabilities.

JonesKnowledge

The vendor makes a not untypical, middle-of-the road submission:

e-education software supports the direction of current IMS standards… Three components of the software that are under development to work with IMS are user uploads, question pools, and importing and exporting of grades.

Knowledge Mechanics

For a newish US company, Knowledge Mechanics seems a little behind schedule in the IMS world.

Knowledge Mechanics has intent to comply with IMS (Instructional Management Systems) standards… Knowledge Mechanics has developed design specifications for adherence to the recently released (March, 2000)… This specification is currently scheduled for our November 2000 KMStudio release. This is also true for AICC compliance… Knowledge Mechanics has been active in the ADL committee for the development of SCORM…

LearnOnline

LearnOnline is cognisant of the FE moves towards standardisation of learning systems:

We have developed the system taking heed of standards like IMS, AICC and more recently FERL/Becta/Ufi standards that are emerging. We are involved in the development of these standards.

LUVIT

LUVIT, based in Sweden, was one of the few companies to recognise the existence of relevant European work.

LUVIT Corp. is an investing member of the IMS consortium, and is actively taking part in the development work within several of the subprojects. The current version of the LUVIT System, version 3.0.2, does not support any of the emerging learning standards. However, LUVIT 3.5, due December 2000, will comply to the IMS standard as much as possible… The IMS consortium collaborates actively with the IEEE organisation, whose work LUVIT Corp also follows, which is the path towards an ISO standard of e-learning components. The ongoing standardisation work taking place in Europe within the Ariadne and Prometeus projects, is also followed.

Microsoft

Microsoft gives a description of its involvement and then ends with an upbeat point:

Microsoft has teamed up with eLearn Industry leaders to support Learning Resource iNterchange or LRN. LRN is a content interchange descriptor that allows content creators a standard way of identifying, sharing, updating, and creating online content and courseware. LRN is the first commercial application of work being delivered by the Instructional Management System (IMS) Project and the IMS Content and Management Systems Specification… LRN helps you take the guesswork out of the investment you are making in online learning, by ensuring that your content is compatible with a variety of eLearning products and tools. Furthermore, it makes customisation of content a breeze.
See also:

· http://www.microsoft.com/presspass/press/2000/mar00/IMSADD-inPR.asp
· http://www.microsoft.com/presspass/press/2000/feb00/elearningpr.asp
NETg

NETg cleverly trumps IMS by focussing on their more general architecture
:

The elements within the NETg Learning Object (NLO) – the text, graphics, interactions and assessments – support the NETg instructional design model of training objective, training activity and learner assessment. To maintain content integrity, these NLO elements are “protected” from outside manipulation, but do allow customisation through the insertion of customer specific content. The core content is protected from re-sequencing or deletion. The modular NLO content architecture is highly configurable to meet the specific learning needs within any organisation which means that there are many learning interoperability standards that we can comply with, and we can easily integrate our content with a range of training delivery mechanisms.

NextEd

The centre of NextEd’s learning management system is CourseInfo, a product from one of its strategic partners, Blackboard Inc. Thus see the Blackboard submission.

Novell: GroupWise

Novell gives the most cryptic response of any vendor. The protocols are mostly typical of those for e-mail and groupware systems. DirXML is intriguing.

LDAP, XML, DirXML, IMAP, POP3, MAPI, SMTP/MIME, SMIME

Online Courseware Factory (OCF)

OCF gives the crisp response expected of a recent start-up:

The OCF platform and toolbench produces learning objects that comply with the IEEE, AICC, IMS and ADL published standards.

O’Reilly: WebBoard

O’Reilly does not mention IMS.

Pathlore

Pathlore describes its involvement in all the standards processes, but not what it has implemented.

Pearsons/Staffordshire University: COSE

One would expect COSE to be up-to-date with this, and its submission reflects that it is:

The COSE Project is committed to interoperability, and works actively with the IMS Project and the JISC UK CETIS Centre at Bangor University. We are committed to making COSE compliant with the IMS specifications as appropriate, and will include other standards as become appropriate. Current development includes:

· COSE to COSE packaging and interchange – to be delivered in Summer 2000 as part of COSE 2.0.

· Full COSE compliance with IMS Metadata and Content Packaging and Interchange specifications. This will allow COSE content to be published will standard metadata, to be packaged, and content interchange to take place with any other IMS compliant system. This work has been funded by the JISC and will be delivered by the end of 2000. In addition a Learning Resource Repository is being developed to allow the storage and interchange on IMS packaged content.

· Other Interoperability Work. The COSE Project is also part of a JISC funded project “CO3” which will investigate all aspects of interoperability using the COSE system, Colloquia (from Bangor University) and Co-Mentor (from Huddersfield University). This one-year project starts in September 2000.

Prometheus

Prometheus frankly admits that it is not IMS compliant yet, but is working on it.

QuestionMark Computing: Perception

QuestionMark would have to be up-to-date with QTI – and it is:

Question Mark is the first organisation in the world to integrate the new IMS specifications for question and test interoperability with its own software.

A viewer/import/export tool can now be downloaded directly from Question Mark’s web site that enables users to convert questions and tests written in Perception’s resident web language (QML) into the new QTI XML from IMS. For more information on this, go to http://www.qmark.com/perception/help/qtixml.html.

Perception has also been certified by the Aviation Industry CBT Committee (AICC) as compliant with AGR 010, the AICC’s new guideline for web based computer managed instruction systems. This demonstrates that Perception can communicate test data to other certified software administration and courseware solutions, regardless of vendor. Learning management systems can fire Perception tests and assessments online. The results can populate the management system’s own databases. Alternatively conditional responses can be created that activate other web course activities.

For more information about Perception’s interface with AICC go to http://www.questionmark.com/uk/news/pressreleases/aicc_certification.htm. 

For more information about AICC, including details of other AICC compliant systems go to http://www.aicc.org/. 

Question Mark is also a member of IST/43, the British Standards committee responsible for learning technology standards.

It also has some involvement with the IEEE LTSC, Prometeus and the US Association of Test Publishers.

Saba

Saba claims AICC certification and participation in IMS.

The Saba system is AICC certified (versus “compliant”). This important aspect provides for open learning content connectivity, optimising the efficiency of the learning management system and reducing ongoing content integration costs. In addition, Saba is an active participant in IEEE, IMS and ADL committee initiatives.

SmartForce

The vendor is in touch with IMS and related developments:

SmartForce will continue to develop the platform in accordance with the prevailing open/industry standards (e.g. LRN, IMS, AICC) to facilitate integration of non-SmartForce content (custom-built, third-party, Customer-developed, etc.)

SmartForce is currently implementing emerging standards such as AICC and IMS to ensure that its content will work equally well wherever and however it is delivered and managed.

Our recent press announcement regarding our new e-Learning Object Strategy further reinforces our intent to provide the customer with even more opportunity to customise the learning experience.

REDWOOD CITY, CA (April 11, 2000) – SmartForce (NASDAQ: SMTF) today announced its new e-Learning object strategy. By defining each discrete element of its e-Learning offerings as a unique e-Learning object and by creating the capability for customers to create their own objects in a variety of industry-standard formats, SmartForce’s e-Learning object framework will allow for the creation of an entirely unique e-Learning application for each customer, precisely targeted to its particular business requirements.

Stockholm: KOM2000

There is no explicit mention of learning-system standards.

Tegrity

Tegrity works in partnership with Blackboard and Convene (a provider of synchronous software in the USA). Blackboard is one of the founders of the LMS standard.

TekniCAL

TekniCAL plans to implement the recently finalised version 1.0 standards of the Instructional Management Systems (IMS) organisation. It further notes:

We have also been invited to join a supplier consultation group organised by the Further Education Funding Council to consider standards and interoperability requirements for “Managed Learning Environments” suitable for the further education sector. Our current view is that the IMS standards would seem the most appropriate to adopt today and where these prove to be deficient agreed “extensions for FE” could be added. This is essentially also the strategy currently adopted by the University for Industry.

In our view, harmonisation with Ufi strategy will be an issue that needs resolving, given that the UK “access” market for the e‑University is likely to be developed in partnership with Ufi. See also the entry for LearnOnline.

VLEI Inc.: Virtual-U

At VLEI we are monitoring progress with current and emerging standards. We have a particular interest in emerging standards for content management. However, standards are still immature and there is no compliance at this time.

WBTSystems: TopClass

The vendor is in touch with developments:

IMS: WBT is a member of IMS. We actively track all emerging IMS standards and plan to implement those that are relevant to TopClass as they mature.

AICC: WBT is also an AICC member. TopClass 4.2 will support much of the AICC guidelines for web-based computer managed instruction, including import of AICC compliant course structures.

WBT are committed to conforming to all other relevant standards including IEEE and XML.

WebCT

The vendor is in touch with developments:

WebCT is IMS compliant.

WebCT 3.5 (to be released in the fall) will provide tighter integration with SCT and PeopleSoft’s Student Records. It will also comply with the Instructional Management System (IMS) open standards in this critical area.

9.
Administration and Other Issues

This section covers interoperability, scalability and library systems, and has an analysis of responses from the HE sector.

9.1
Interoperability with Other Systems, Including Student Record Systems

This is an addition to the original brief, added to the original specification at the request of the HEFCE e‑University project team.

9.1.1
Overview

Compared with even a year ago, systems are now becoming increasingly interoperable. We do not think that IMS can directly take all the credit for this – it is more to do with pressure from large customers for fuller integration and a gradual move towards use of more standard systems, especially databases.

Several vendors now allow a “batch update” process for registering many users at once. This normally works by supplying a script file piped to the system administrator internal user. This technique was piloted by FirstClass, and proved sufficiently robust to allow the Open University to register and change details of tens of thousands of students.

Vendors of managed learning environments are increasingly building these – or at least the “enterprise” versions of these – on a standard database. This is normally Oracle, sometimes SQL Server if they are strongly in the Microsoft camp. Since most student records systems are based on Oracle, the basis for interoperability is clear (even if tedious to bring about). MLEs based on SQL server may have more difficulty in interacting with an Oracle student database, even though the general approach of SQL queries is still valid, and advice should be sought from the vendor.

A number of e-mail and other systems (including directories) are often criticised for not using a “standard” (i.e., relational) database such as Oracle to hold their information. This is to misunderstand the different dynamics of these systems. No one who has seen the blindingly fast performance of the FirstClass server or the Novell directory look-up on modest hardware would want to change the underlying engines of these to a relational database. What is important is that full interoperability is present, and ideally in real time rather than just for batch transactions.

9.1.2
Detailed Views of all Vendors

This is a complete list of vendor responses that made non-trivial points, since we feel that even smaller or newer vendors may be able to teach us lessons in this area.

Arthur Andersen: Virtual Learning Network

We would expect a company like Arthur Andersen to have this sorted out, and it has:

The Virtual Learning Network approach has evolved over time to become that of an astute integrator of best of breed technologies and products. We partner with the best available product vendors and deliver seamless integration of the products through an innovative user interface. VLN is designed to be a completely open system and will interface with most web compatible products. VLN has negotiated reseller agreements with many of the worlds leading courseware publishers…

VLN has already been integrated with the Librarian and Pinnacle Learning Management Systems and is currently in the process of being integrated with another 5 LM systems.

The VLN Administrator interface supports integration with MAPI-compliant email systems for sending notifications and confirmations to users. These notifications are triggered by system events such as authorisations, registrations or course completion. The user interface of VLN supports the movement of data and screen images to standard Windows applications via the Clipboard.

VLN is working with a number of clients to integrate the VLN infrastructure with other web-based tools, in particular, tools that are used for the acquisition, sharing and management of knowledge. Because VLN is built around an open architecture, integration with other web-based products is simplified. Current enhancements already in development include Interactive Performance Support (bulletin boards…) and Web-based Live Collaboration.

Avilar: WebMentor

Avilar mentions the bulk-update issue but omits any information on database integration:

WebMentor fully supports both individual and bulk registration and enrolment. This can be done in a variety of ways. In addition, we can customise this process to individual organisations using the system. Both individual and bulk registrations can be recognised by the database and affiliated with a specific organisation or multiple organisations. This allows for the distribution of reports and revenue to specific organisations or individuals.

Centrinity: FirstClass

Centrinity and Fretwell-Downing are alone among vendors in mentioning specific discussions with other vendors that are underway at the time of writing.

We are aware that FirstClass on its own does not offer the total Virtual Learning Environment. FirstClass strengths are in content delivery, collaborative working and asynchronous communications. We continue to expand on these strengths and will partner with other organisations that have expertise in the areas such as administrative systems and content authoring.

We are already in discussions regarding such partnerships with [two vendors]…

Today we are able to import student information from most administrative systems into our FirstClass Server using the standard batch administration function, thus reducing the need to duplicate data entry. FirstClass Rapid Applications Developer (FCRAD) and FirstClass Application Server (FCAS) will enable FirstClass Administrators to connect to, interrogate and update ODBC database systems [such as Oracle or SQL Server]. FCRAD will also allow administrators to write their own applications. Applications for testing have already been developed using FCRAD. E‑Test is a commercially available product from Jelly Bean Software that uses the FirstClass Application Sessions built into all FirstClass Servers today.

Fretwell-Downing

At one level, Fretwell-Downing has a refreshingly simple approach to this:

The company is one of the few (currently the only UK-based systems supplier) able to offer an MIS solution (Education Business System) as well as a web-based learning delivery system (Learning Environment).

However, it is also involved in more general discussions.

As an active exponent of international standardisation, FDE is open to negotiation with other MIS suppliers regarding strategic alliance to forward an integrated product set. We are currently in discussion with another major MIS supplier… regarding integration of FDE’s Learning Environment with the latter’s MIS systems…

FutureMedia: Solstra

The vendor gives one example of integration:

easycando has integrated the leading web-based collaboration and conferencing tool, Centra.

Granada/University of Wolverhampton DELTA Institute: WOLF

WOLF refers to integration activities at its home site:

There are a series of dynamic links into other systems provided by our Management Information System [i.e., that at Wolverhampton University]. This allows WOLF to link the Learning Environment into such systems as Student Records, Finance and Library systems and negotiations are underway between the DELTA Institute, Granada and suppliers of student record systems to allow for seamless integration.

IntraLearn

The modern architecture of IntraLearn makes it easy to integrate:

IntraLearn is written in ColdFusion which is database “blind” and can therefore be bridged to other packages such as a Student Records System. We are already doing this at several sites with the Oracle database and Oracle-based products and can “sync” the databases. Further, IntraLearn can export to an Excel spreadsheet or upload from an Excel spreadsheet into the platform.

IntraLearn, like some other packages, uses external e-mail; but it is not clear how it would support bulletin boards.

E-mail is handled from within IntraLearn by linking to any POP3 email server including those which use the POP3 standard as a subset. The email server address is simply entered into IntraLearn by the system administrator. IntraLearn does not force the use of any particular email package and server but instead chose this path to include the most widely used email software.

IntraLearn is one of the few companies to mention e-commerce.

E-commerce capabilities rely upon the Verisign certificate authorisation and a variety of e-commerce services from companies such as Worldpay and Cybercash.

LearnOnline

The vendor mentions integration with a testing vendor as well as to content and MIS:

Regarding Interoperability we have developed links to other applications like QuestionMark Perception Assessment system and NetG course materials. We are currently looking at an interface for MIS systems.

LUVIT

LUVIT makes the by-now standard point:

LUVIT version 3.5 will also let users and/or content providers make use of other database solutions [such as Oracle].

NextEd

We have worked closely with Blackboard to fine-tune the CourseInfo environment to the needs of NextEd’s University partners and their students. We have also extended its functionality to capture information from people inquiring, registering interest and ultimately enrolling in our partner’s online programs. These enhancements ensure our partners have access to complete historical records of their students’ interactions and progressions through their course materials.

O’Reilly: WebBoard

O’Reilly is unusual because, unlike most bulletin boards, it is built upon a relational database:

The underlying database structure (Microsoft SQL or Oracle) is an open architecture and readily available to the developer for integration with other compatible systems.

We believe that the next item was generated under pressure from a large UK user:

WebBoard Data Master [coming September 2000] provides a comprehensive set of tools for managing large groups of WebBoard users, both public and private, including bulk user management, auto-expiration of users, and archiving of conference discussions. With bulk user management, users can be imported, exported and deleted quickly and easily. Large-scale changes to user profiles can be made with a simple mouse click. Data Master’s auto-expiration feature is especially powerful for subscription boards, which are popular in education, corporate training and pay-per-use discussion forums. And with Data Master, threaded discussions can be converted into searchable compressed archives that can easily be distributed or posted as static web sites.

Pathlore

The vendor cites the use of a standard database as a key integration tool:

Pathlore LMS is based on open standard databases [Oracle or SQL] and can easily exchange information with other open systems for example HR and ERP applications.

Pearsons/Staffordshire University: COSE

The vendor mentions batch integration only:

Currently, bulk registration of users is provided for via import of lists exported by MIS systems. As the IMS and standards emerge interoperability increasing interoperability with other systems will be provided using these. In particular interoperability with MIS systems and Digital Libraries is being addressed.

Prometheus

Prometheus gives the general theory and then an example:

Prometheus currently runs on Windows NT or Solaris with either SQL Server or Oracle Database… it is based on ColdFusion.

When Prometheus was installed at Vanderbilt, we were able to integrate it with the student registration system they already had in place.

Saba

As befits a large training-system vendor, Saba has a thoroughgoing approach to interoperability that others could learn from:

The Saba Learning Delivery Alliance ensures interoperability among Saba Learning Enterprise applications and interactive, multimedia learning delivery systems… Learning Delivery Alliance partners, including Centra, Eloquent, InterWise, LearnLinc, and ONE TOUCH, offer organisations the freedom to choose and integrate multiple distance learning environments into a cohesive learning experience.

Saba can provide “connectors” for integrating its SLN to common ERP and HRMS systems (SAP, Oracle, PeopleSoft). Although these connectors require some fine tuning during implementation, they significantly reduce the required time to develop system bridges.
Although Saba is an AICC-certified learning management system, some content providers have large catalogues of excellent content that is not AICC compliant and cannot be practically modified for compliance. Saba has therefore created content-specific connectors that provide for simple integration. These currently exist for NetG, Skillsoft and SmartForce. An AICC connector also exists to link AICC-certified content into the Saba LMS. As NetG is already a vendor of SBC’s we look forward to a quick implementation of this content.

SmartForce

The vendor cites integration with content:

SmartForce has already demonstrated that it can work with HE to develop learning materials with its co-development project with Kansas State University (20 year agreement).

We are also assisting many customers wishing to embed their own content into the My SMTF environment. In fact, a breakout session at our UK customer briefing event 20/21 June 2000 is entitled “Running 3rd Party Content Under My SMTF.

As a broad guideline, content developed to AICC or IMS interoperability standards will operate within the My SMTF environment. Other web-developed content may be launched within the environment, but unlikely to be fully “trackable”.

TekniCAL: Virtual Campus

TekniCAL does not have any existing interoperability with student records systems, but the product integrates with a number of other vendors’ products within the overall offering:

A number of server-licensed bought-in products are employed.

	Supplier
	Product
	Purpose

	Ipswitch
	Imail
	Email server – linked to database

	Software Fx
	Chart Fx
	Provides dynamic graphs, charts etc

	Webmaster
	Conference room
	IRC Server

	Infomemtum
	ActiveFile
	Java Applets for uploading and downloading files and directories


VLEI: Virtual-U

The vendor mentions integration with test systems and content, but only batch integration with student records:

Virtual-U is flexible, and we expect and encourage the use of additional tools to complement the learning environment.

Virtual-U supports:

· batch upload from registrar enrolment systems

· integration of multimedia objects into course and conference environments

· integration of third party software solutions such as Hot Potatoes Quiz tool – see http://web.uvic.ca/hrd/halfbaked/ (partnership arrangement)

WBTSystems: TopClass

The vendor cites integration with many other types of system:

All of the graphics and text strings used in TopClass are customisable because they are HTML templates. This means that the home page icons, navigation toolbar etc. can be modified. This allows administrators to add or remove standard TopClass functionality and replace it with other external tools. (e.g. synchronous Chat programs such as NetMeeting integrate well with TopClass). It also gives much more control over the interface to allow administrators to blend TopClass into the web site look and feel. Additionally, new link images, applets and more can be added to the Home page, Utilities page and the toolbar.

Several Web-based applications are currently being used in conjunction with TopClass to deliver teaching, training, and service e.g., TopClass with audio/video streaming, Computer-Based Application Training Modules (CBTs), Timbuktu, videoconferencing, and classroom management with LearnLinc I-Net.

The open design of TopClass makes integration with any third party system very straightforward. There is a variety of levels to which integration can be implemented from simple batch registration to student tracking and cross billing.

Dow Chemical is using TopClass to deliver off-the-shelf courses from NETg and Competence Software. They have also begun to use links between TopClass and Peoplesoft for tracking and management of skills for all employees.
WebCT

The vendor makes great play of its pitch for interoperability. It is known that many users have complained about the difficulties of scaling and integrating earlier versions of the product.

The Application Programming Interface (API) for WebCT’s User Management and Student Management areas allows administrators to integrate their institutional student records system with the WebCT user and student databases. The WebCT global user database contains global student information including first and last names, global user IDs, global passwords, courses, and registered courses. The WebCT student database contains all student-related information, including grades, for students enrolled in a particular WebCT course.

Currently, WebCT administrators are able to enter global user information into the WebCT user database by filling in forms within WebCT or by uploading text files into the User Management area in a pre-defined format. In addition, course designers are able to enter student data into the WebCT student database of an individual course by filling in forms within WebCT (single user addition/modification) or by uploading text files to the Student Management area in a pre-defined format (adding/modifying information for groups of students).

Using this new API, administrators will be able to modify or query both the WebCT user and student databases directly. That is, they will be able to interact with the internal User

Management or Student Management data files within WebCT without having to use the WebCT administrator or designer interface.

For more information on WebCT’s API see (about.webct.com/v2/apispec_20.html).

WebCT is addressing Integration with Popular Campus Systems in future versions of it’s product. WebCT 3.5 [to be released in Autumn 2000] will provide tighter integration with SCT and PeopleSoft’s Student Records. It will also comply with the Instructional Management System (IMS) open standards in this critical area. We will also be providing very tight integration with SCT’s Student Information System products.

The SCT and WebCT development teams are working jointly to ensure compatibility between our Web course tools and SCT’s Learning Suite Integrator 1.0. We will make more information available as soon as possible.

Oracle Support for Student Data. WebCT 3.5 will support the use of Oracle to store student registration and grade information. When WebCT was first created, it was our intention that the student information database be free, readable, and configurable in order to optimise speed of access for student queries. Toward that end we developed a proprietary database. That database serves WebCT installations of all sizes very well, yet there are some institutions that prefer to use a commercially available database for student records. For that reason, WebCT 3.5 will provide the option to use either the bundled database, or to instead opt for an Oracle database for student records. Providing this support will simplify a school’s access to the data contained in WebCT.

This information can be found in our [WebCT] Product Roadmap (about.webct.com/library/v3_white.html).

9.2
Architecture and Scalability

In this section we discuss the architecture and scalability of those applications most likely to form a major component of the e‑University software systems. In our view it is not useful to discuss scalability of niche applications such as screen sharing or assessment.
 Further, scaling of authoring systems is less of a problem since there are normally far fewer authors than learners.

9.2.1
CMC systems

We do not discuss Exchange or Notes here. Both are well known to be highly scalable, because of server replication, even if the costs of this are commonly believed to be rather high.

Centrinity: FirstClass

FirstClass is used in some very large university and school applications, but it is still useful to hear the vendor’s reasons for why this works:

FirstClass provides a unique and optimised architecture to support large and small communities reliably, securely and affordably.

Information is stored once on the server and rendered out “on the fly” in the format required by the access device. It is easy to add new access devices or support new protocols such as XML.

Centrinity’s thin-client, fat-server scalable software solutions, based on the FirstClass platform, enable teams of individuals to efficiently and cost-effectively co-operate online through self-service electronic communication and collaboration.

Accessible through one graphical user interface and independent of network connection path or device, the unified messaging module of FirstClass is the first of its kind to consolidate email, voice-mail and fax in a single mailbox through a collaborative digital data store – unlike other integrated collaborative environment (ICE) and unified messaging (UM) products.

A more detailed description of the layered approach to system architecture can be found at (www.centrinity.com/images/core.pdf).

Specifically on scalability, the vendor continues:

The FirstClass Intranet Server is considered to be the most reliable, scalable server on the market today with the ability to support over 100,000 users on a single NT server. The FirstClass server can currently accommodate 1,000 concurrent connections per NT server. It is also possible to split the users between multiple FirstClass Servers, as the online and concurrent usage grows. Multiple FirstClass NT servers use the server to server gateway feature that allows for e-mail exchange, directory synchronisation and conference replication, thus making multiple servers almost seamless to the user.

Systems administrators would challenge that last point of being “almost seamless”.

SkoleKom – the Danish National conferencing and email service for all things educational, currently supports 270,000 users on one NT server. This will grow to 1.2M teachers and students within two years and eventually support over 3M users.

Open University supports 105,000 users securely and reliably. FirstClass is currently used on over 150 courses, with more than 16,000 conferences in operation using around 500 conference moderators. On average, over 16,000 connections are made per day by more than 8,000 different users. In addition, 20,000 mail messages are sent and more than 150,000 conference messages are read every day.

Note that the installation at Sheffield Hallam University has similar volumes of use, with fewer students, due to the different traffic patterns of a mainly on-site student body.

FirstClass is growing to support much larger online communities effectively. The Unix server port is due in November 2000. The Unix server will mature over the next two years to support 1,000,000 users and 20,000 concurrent users. [If you want more users, you add more servers and replicate them.]

O’Reilly WebBoard

The vendor gives no details of the architecture. On scalability it says:

WebBoard is a very scalable product. It ships with Microsoft Data Engine (MSDE) and can be scaled to work with Microsoft SQL 6.5 or 7.0. An Oracle 8/8i version will be available July 2000. WebBoard version 4.0 includes built-in redundancy, which allows WebBoard to be installed across multiple computers for increased load and fail-over.

9.2.2
MLEs: Leading Vendors in the HE/FE Sector

Blackboard: CourseInfo

The software runs on SUN Solaris, Linux and Microsoft Windows NT (Windows2000 to follow shortly). The supported databases are Microsoft SQL Server 7 and Oracle 8i. Please visit (company.blackboard.com/Bb5/index.html) for a link to the Technical Specifications of Blackboard 5.

Blackboard has proven to be very scalable, supporting institutions with over 100.000 students. The separation of the application layer and the database layer in Blackboard 5 deployment provides the potential for greater performance and flexibility than a system where these two components run on the same machine. The ability to perform custom load balancing and other tuning also adds to the reliability and dependability of a Blackboard 5 installation.

The release of Blackboard 5, with fundamentally new core technologies (server-side Java and a new enterprise data structure), creates a development environment whereby Blackboard can continue to develop a highly scalable, enterprise-quality product with support from companies such as IBM, Sun Microsystems, Microsoft and Oracle…

Fretwell-Downing

The vendor first describes the architecture:

The student and tutor interface to LE is through a web browser (IE or Netscape Navigator, versions 4+). This allows them to connect in from any computer that has a browser and a network connection, whether at home, at work, in a community centre, or in a Learning Centre. The core curriculum and student data is held on a relational database, allowing for powerful, flexible, and extensible management capabilities. A middle tier contains the DCOM business logic, and can be distributed over multiple parallel servers.

Microsoft’s NT Server, Web Server (IIS), DCOM distributed component architecture, and SQL Server database are used, giving the assurance of functionality and future migration paths provided by a leading supplier. The next product release will also support the Oracle database (which may run on any Oracle platform – for example NT or UNIX). The learndirect version uses Oracle on a Sun platform, and multiple parallel middle tier and web servers.

On scalability it says:

The initial learndirect LSE is built to support 15,000 concurrent users. (This translates to well over 100,000 enrolled learners.) The server-side of the application is scalable at every level – in particular, it is scalable to support many hundreds of thousands of members/enrolled learners.

WBTSystems: TopClass

WBTSystems manages to describe its architecture with plenty of rhetoric but without giving away any technical detail.

TopClass is probably the only system of its kind that has a true learning object model.

In TopClass all content is divided into TLOs (TopClass Learning Objects). A TLO can be a complete course, a sub-section of a course or even a page of course, and any TLO can be used in one or many courses.

On scalability, it says:

Scalability refers to both technical and functional growth. Technical scalability refers to the performance and ability to handle large numbers of users. By functional scalability, we refer to the capability for managing large numbers of users, classes and courses. TopClass is the only product in the marketplace that uses Oracle as its database.

This is not true now, but it was true until recently for the obvious rivals such as WebCT.

Oracle provides the level of data integrity required to manage a large volume of users and content for a major implementation. TopClass uses the native OCI interface [good point] as opposed to ODBC which is an extremely slow method of database access and unsuitable for campus-wide applications.

On both the technical and functional scalability fronts, TopClass has been well proven. For example, Dow Chemical has 50,000 users on one server with 8,700 classes and 100 courses. SUNY (State university of New York) has 280,000 users registered on TopClass with hundreds of courses being accessed daily.

From external evidence we know that the early version of TopClass uses a proprietary database, and that this has given rise to performance problems at more than one HEI, though it must be admitted that the “tuned” versions of the product were of much higher performance than the early releases. As said above, the recent enterprise version is built on Oracle and early indications are that, as predicted by the vendor, the performance problems go away.

WebCT

WebCT’s description of its architecture has to be put together from various parts of its submission.

The WebCT global user database [no description given] contains global student information including first and last names, global user ids, global passwords, courses, and registered courses. The WebCT student database contains all student-related information, including grades, for students enrolled in a particular WebCT course.

WebCT 3.5 will support the use of Oracle to store student registration and grade information. When WebCT was first created, it was our intention that the student information database be free, readable, and configurable in order to optimise speed of access for student queries. Toward that end we developed a proprietary database. That database serves WebCT installations of all sizes very well, yet there are some institutions that prefer to use a commercially available database for student records. For that reason, WebCT 3.5 will provide the option to use either the bundled database, or to instead opt for an Oracle database for student records. This information can be found in our Product Roadmap http://about.webct.com/library/v3_white.html.

At EdMedia 99 in Seattle, WebCT had to handle a number of complaints about performance. It can only be hoped that the Oracle version performs as expected. Note that there are good and bad ways to link to an Oracle database. The reference site below suggests that the problems are now being overcome.

The University of Georgia one of our pilot schools started with 300 courses and 4,000 students and has scaled up to 1,580 courses and more than 55,000 student accounts on one (hefty) server. At least one of their courses has up to 1600 students per semester. [Several contacts given.] The site address that would be most helpful to you is http://webct.uga.edu/.

9.2.3
MLEs: Other Vendors Making Interesting Points

We have described architecture and scalability issues from other vendors only when they provide relevant pointers. (Many of these vendors currently have small installed base or have installed bases mainly in the training sector.) Thus this is not an exhaustive list of all vendors’ submissions.

Note that by the time any procurement is done for e‑University systems, the list of “leading vendors” will not necessarily be the same. We welcome the appearance of new vendors and the growth of existing ones as the market grows.
IntraLearn

This is one of a new generation of MLEs built on top of ColdFusion:

IntraLearn runs on the Windows NT 4.0 operating system, is based on the Microsoft SQL Server 7.0 Relational Database, and is written in the ColdFusion language.

IntraLearn uses a three-tier architecture model.

At the top tier, the web browser provides a graphically rich user interface. This user interface relies on the capabilities of HTML to present information to the screen. The client does not require any Java, resulting in more universal access, a smoother implementation of the system, and quicker response.

At the second tier, an application server centralises, manages and controls the interfacing between the tier 1 user interface and the tier 3 database and web server. This application server performs all processing remotely on the server, such as resolving and handling user requests for information and data entry from browser forms.

The relational database and web server combine to form the third tier, which stores, manages and retrieves a variety of data.

IntraLearn requires a relational database engine and uses the proven Microsoft SQL server or Oracle relational database.

On scalability, IntraLearn’s answer is not very technical but has the value of taking a wider view than that of many other vendors:

Our goal in Colombia with the State Training Agency is one million people engaged in on-line education and training.

As Windows NT is the operating system (we will also be moving to Windows 2000 by the end of August, 2000 [good point]), several ways of configuring the system for scalability are available. For instance, the operating system and license could be on one server and the database on another server. One could also separate out a video server to another machine if large amounts of streaming video begin to be included in the courses.

The real issue of scalability is not with IntraLearn per se. The size of the server is one factor, telecomm bandwidth is another factor, and the management of the operating system, database, and large files such as video files is the third factor.

LUVIT

LUVIT has an architecture typical of an MLE implemented in the Microsoft world. We have included the vendor-provided technical description because it is much clearer and more detailed than those provided by vendors of several similar products.

Such an architecture of system scales reasonably well.

LUVIT is a web-based system built around the Microsoft Windows NT Server environment. Being a web-based system means it could be used in both internal networks as well as over the Internet. The LUVIT application and all logic run on the server and the user-interaction runs on the client computer with a browser.

The web-server used is Microsoft’s Internet Information Server, the web-server bundled with Windows NT. The database used is Microsoft’s SQL Server, for the moment version 7.0.

The core of the LUVIT system is called KMS (Knowledge Management Server) and is a set of COM components. COM is an acronym for Component Object Model and is a Microsoft standard created to facilitate the communication between compiled objects (components) programmed in different programming languages.

The architecture of LUVIT, and thus KMS, is built around a concept of several layers including a web-client layer, a NT-based server layer and a database layer.

The first layer, the client layer, provides the user interface and the communication with the logic layer. The code is stored on the server but the HTML and JavaScript code are executed on the client while the ASP code is executed on the server and then returns HTML sent to the client browser. This means the client browser only need to support HTML and JavaScript. The ASP code, already stored and executed on the server, communicates with the second layer, the logic layer.

The logic layer consists of COM components developed by LUVIT AB and by components developed by LUVIT partners or by other third-party companies. Those components communicate with other KMS components, with third-party components and with Microsoft components like ADO (Active Data Objects). Most of the components in the logic layer run in the Microsoft Transaction Server to provide scalability and safe database transactions.

The third layer is the database layer. The ADO (Active Data Objects) components on the server layer communicate with the database, an SQL-Server 7.0.

Pearson: COSE

It describes its architecture, rather than provide reasons why it is scalable:

COSE is a client/server system designed for use on a standard WWW server. It is based on the use of CGI at the server-side and the use of Java Applets in conjunction with standard WWW browsers. Currently supported server configurations are Apache http server on NT, Linux and Unix servers and Microsoft IIS server on NT.

By dint of this, the load that COSE places on a server is similar to any other CGI-based WWW application. Scalability calculations can therefore made on this basis.

Prometheus

This is another ColdFusion system:

Prometheus currently runs on Windows NT or Solaris with either SQL Server or Oracle Database. Because it is based in ColdFusion, Prometheus can be clustered and load balanced for maximum performance with minimum down time. Since Prometheus is one hundred percent open source code, it can also be altered by your own technical staff to meet needs as they arise. [Not sure this is a good feature?]

The software needed is a web server, ColdFusion Server, and MS SQL server or Oracle database server.

Because it is based in ColdFusion, Prometheus can be clustered and load balanced for maximum performance with minimum down time. The system can easily be configured to handle a large amount of students.

Currently at The George Washington University, there are over 17,000 Prometheus users balanced across as many as five machines, depending on the number of users at one time. As the usage increases, the system automatically balances it across the machines, offering quick response time and ensuring maximum up-time.

This seems rather a lot of machines.

Saba

The vendor describes the architecture:

Saba Learning Enterprise has an n-tier architecture that allows for separation of client, Web application, and RDBMS server(s), depending on the scope and usage patterns of the deployment:

All Data is stored inside an Oracle/MS SQL Server RDBMS. All objects (courses, rooms, instructors, employees, etc.) have an “insert”, “update”, “delete” stored-procedure API that guarantees the application’s data integrity. For example, no data is ever written directly to a database table. Furthermore, the stored-procedure APIs provide for a scalable solution by reducing the load on the client desktop and the network and scaling at the RDBMS tier.
The Client/Server (back-office) user interface uses Microsoft Visual Basic to call the various objects’ APIs. All communication between a training administrator’s desktop and the RDBMS server is done through ODBC.

Until the back office functions have migrated fully to the Web (Saba version 4.0 later this year) large-scale implementations that would include remote (WAN) users such as SBC, the use of an NT terminal server for the back office functions is available as an option. Terminal servers improve performance for Client/Server (thick) clients, by caching data locally rather than sending the data over the WAN. Another advantage of a terminal server is that it allows for centralisation of all user profiles, so that application upgrades and troubleshooting can be done centrally without having to be physically present at each desktop.

The Saba Web Application Server uses a Java API to interact with the RDBMS server using JDBC. This server is usually on a separate system than the RDBMS server, although it can be on the same server. All Java executions are Server Side Java, hence no dependency on a remote browser and therefore no lengthy downloads of Java Applets.

Since the dynamic data portion of the Saba SLN application is stored in the RDBMS server, for large-scale implementations, the Web Application Server and/or HTTP Server systems can be replicated many times as the Web user community grows.

It goes on to describe scalability:

Saba was designed for unparalleled scalability, utilising parallel web/application servers, relational databases, and Java business logic and open-systems servers… Saba has demonstrated it can support transactions from hundreds of thousands of learners from a single installation. To be specific, Cisco has stress-tested Saba to be capable supporting 250,000 concurrent database hits.

One of our customers has plans to manage 2,000,000 users.

Solstra

It describes the essential details in one pithy paragraph.

Solstra has been designed to be fully scalable. It has been written using Weblogic Enterprise Java Beans and a servlet-runner to enable each of the three parts of the server to be independently scalable. Solstra can be set up to run on anything from 1 machine (handling approx 7500 users @ 1% concurrency) to 4 machines (5,0000 users @ 1% concurrency) and then by clustering the web server/servlet-runner and EJB servers on up to as many machines as are required to handle the required number of users.
9.3
Library Systems

This is another small addition to the original brief, added to the original specification at the request of the HEFCE e‑University project team.

9.3.1
Overview

More than one virtual university has been criticised by regulatory authorities in the USA for “having an inadequate library”. Moreover, several traditional US distance-teaching institutions set great store by having a modern library, with good electronic searching of their catalogues and routinised postal delivery (by FedEx or equivalent) of books to learners all across the USA.

It does not seem to us that this will scale to a worldwide operation at realistic costs for a wide variety of learners (and learner income). Nor, in our view, should it.

What is really needed is a fundamental rethink of the role of the library in an e‑university. Since there is no scope for that in this report, we offer the following suggestions to other studies:

· The electronic library (where all materials are online) has not happened, and will not for some years, if ever – the watchword now is the “hybrid library”.

· Even if all materials are online, the complexity of searching and the bandwidth required to deliver material are still major obstacles.

· There are also many issues of copyright that will rear up and bite you.

Thus we recommend that for e-courses in the first few years of operation of the e‑University, the authors curb their natural desire to add lots of supplementary reading and provide a study pack of material of which the e-parts can be delivered over the Web and the physical parts can be bought via bookshops (in other words, use of standard text-books).

A useful overview of current digital library issues can be found in Murray (1999).

9.3.2
Vendor Views

Since they were not explicitly asked, few of our vendors supplied information on this. One exception was Fretwell-Downing:

FDE is in a unique position in having a sister company, Fretwell-Downing Informatics (FDI), which is focused on library automation and networking. The company is therefore well positioned to take advantage of the convergence of the online worlds of learning and libraries.

FDI’s product range incorporates a number of solutions applicable to the HE sector, namely:

· OLIB7 Integrated Library System

· VDX Networked Document Delivery and Resource Sharing

· WebView e-Library Portal/Information Gateway

· Z’mbol Meta-Data Server/Content Publishing

Other related projects include:

· Riding (elib3) – Search & Document Delivery Gateway to support all levels of library resource discovery in the Yorkshire & Humberside University Association (YHUA) consortium.

· Agora (elib3) – Personalised resource discovery and delivery landscape to support undergraduate learning.

· NewsAgent (elib) – Personalised current awareness “push” service to provide updates on new resources to the desktop (email & web options).

9.4
Issues raised by HE and FE responses

On 14 February 2000, HEFCE sent a circular letter to the HE sector announcing the e‑University project, asking for information and views. This section answers the tools-related issues that were raised in responses from the sector, using the headings of the report (HEFCE 2000).
 We have omitted headings where our study has made no input in that area.

Market


Western Governors University (WGU) was raised as an example of lack of demand for e-courses. However, the story behind Western Governors is more complex (though unlikely ever to be told in full). Our ex-WGU informant suggested that other factors, such as the over-focus on competence-based assessment and the top-down nature of the initiative, were much more relevant to its failure to achieve its targets.

However, the points made about e-universities tending to cannibalise existing markets is well taken and substantiated by US experience.

Several other marketing points are related to content issues and language support. In particular, we concur with the point about the existence of a substantial European market – and thus, support for European languages and a “culturally sympathetic” approach to European services will be necessary.

The points made about certain subjects lending or not “lending themselves to e-delivery” are not unexpected but on the whole not supported by the literature or by OU experience.

Model

There are many suggestions made here which are outside the scope of this study.

However, the suggestions that an independent “global-learning provider” should provide services in a so-called (by us) “headless university” model receives some support from our survey – certainly two or three such global providers (masquerading in our survey as e‑tools providers) appear (a) interested in providing, and (b) competent to provide, such an operation.

Suggestions about all universities contributing to the e‑University would appear to require much greater standardisation of MLEs than the UK HE sector would yet be comfortable with – however, it is still early enough days in deployment of these that the inevitable (because it is sector-driven) “laissez faire” approach of JISC could be sharpened up – and we hope that this report will assist the debate. It is also likely that pressure from FE and Ufi will assist this process.

A focus on “pure” (i.e., e-only) virtual delivery is again unrealistic and not supported by the evidence from other successful operations – there is normally much more “non-e” material in virtual delivery than commonly realised.

We are not surprised to see comments against broker models, even if citing the WGU again – it has for several years been our contention that broker models need very careful construction if they are to thrive. See, for example, Bacsich (1999).

A subject-based approach was raised by several commentators – apart from leveraging on existing subject-based arrangements this could also have the feature of requiring less standardisation of systems across the complete e‑University operation (e.g., mathematics e-learning could use a different system).

Student Support

Points about 24-7 operation will affect the choice of IT system and its cost. See also the section on libraries.

IT

We answer these points in much more detail.

v) There should be research on how students use ICT-mediated courseware.
There is a lot of research on this – perhaps it needs to be more widely disseminated.

w) The system must be flexible and accommodate a whole range of pedagogic studies.
We support this view, and indeed, such flexibility was built in as one of the 12 criteria in our vendor survey.

x) The reputation of HE could be at risk from the chaotic nature of the Web.
We agree – some element of the “walled garden” approach will be needed for course material, and appropriate use must be made of worldwide intranets.

y) There should be a unified presentation of a diversity of delivery platforms.
This comment is not usually one made by people who have had the “privilege” of running such a diversity. However, we submit that conformance to standards will make it easier to have a non-single vendor solution.

z) We should not attempt to establish a monolithic system to which every HEI must conform.
One assumes this means for the purposes of delivering e‑University courses – in which case we would insist on a considerable level of standardisation.
aa) We should use familiar systems which interface with others.
Agreed, yet most HEIs are not yet familiar with any of the mainstream e-learning systems – and of course many of these do not interface with others. Perhaps this comment applies to the Web – we agree that the familiar approach of the Web should be fundamental.
ab) Technological opportunities are outstripping understanding of how best to use them.
This is not a view to which many experts subscribe – many of the underlying paradigms are decades old. However, the particular technological “glitter” changes rapidly. Perhaps the comment relates to institutional understanding not individual understanding.
ac) There should be a common electronic platform to enable the delivery of courses.
This is an ideal – see point E above for the completely opposite view.

ad) IT architecture.

Several good points were made. The overall delivery system will have hubs (spread across the world) and possibly portals oriented to different markets. It will also have arrangements with telecommunications providers so that the inter-hub traffic will not depend on the performance vagaries of the public Internet.
ae) Use of Web technologies, rather than specialised proprietary software, could be a distinctive feature.

We support the idea of focussing on the Web. However, it is unlikely that we can get away with no use of plug-ins at all, and certain systems, such as e-mail and asynchronous text conferencing, can perform much better if a proprietary interface is used.

af) Will the primary emphasis be digital or more catholic?

We support a primary emphasis on digital, and the Internet in particular.
Evaluation

We agree with the point that effective evaluation should be built in.

Private Sector

Support will be needed for infrastructure. 
We agree; while it is not impossible to set up the pattern of worldwide servers, inter-server links and delivery systems (including satellite networks) required without private-sector funding – after all, these components can be bought – it is just much easier to do this in conjunction with relevant private-sector partners.
Security

Respondents expressed concern about (a) security of the Web (we assume in terms of end-to-end transactions), and (b) authentication of end-user identity.

In terms of network security, the situation has improved radically over the last few years. This has been because of the advent of secure technologies (SSL, etc.) and greater public acceptance of the Web for credit card transactions (perhaps combined with increased understanding of the weaknesses of other methods of handling credit card transactions). However, there is no room for complacency. Fortunately, security of the Web is a key part of the focus of JISC Committee for Authentication and Security (JCAS) and several projects are just starting of direct relevance to this area.

e-Cash systems have developed much more slowly than earlier commentators suggested and the credit card still reigns supreme.

Authentication is a key issue, usually articulated in terms of guaranteeing that the person submitting an e-assignment or taking an e-exam is actually the student. The many methods of biometric identification currently being researched do not seem relevant to the e‑University situation of home-based learning and “insecure” learning centres. For exams at the end of courses it is possible (in the short term) to use a “proctored” situation (perhaps at British Council offices) where students must show their student cards and passports before they can sit exams. This is not feasible for assignments, since they occur more often.

This needs further study; but four suggestions are worth pursuing:

· Use of a student login which by various means one makes clear to the student that it must not be shared with anybody at all.

· Use of real-time interactions, such as text chat or video-conferencing in certain circumstances (e.g., vivas, i.e., defence of a dissertation or assignment) where it is important to know that the student at the far end really is the student (and not being helped by someone just out of view).

· Use of a user profile (who is logging in, where they are logging in from, what kinds of transactions they do, perhaps even how fast they do them) to protect against other users trying to take over a student’s identity without their connivance.

· Use of spelling, style, grammar and plagiarism checkers to defend against collusion.

Cultural Considerations

We have suggested elsewhere that the e‑University’s systems should support the top 10 “local” languages used by students.

There are also several annoying (especially to students) issues to do with storing student names and turning these into student user codes. There are at least the following problems:

· Surnames with non-alpha characters (e.g., O’Hagan) or made up of two words (de Montfort) or with European non-UK characters (e.g., Vicuña).

· Surnames in very common usage (e.g., Smith, Jones, Shah, etc.), made worse where given names are also very common – the common solution of adding numbers to user codes is not popular with students especially in cultures where some numbers may have “bad vibes”.

· First names where the given name on the birth certificate is not the name in common use, either because of a diminutive (e.g., from Jennifer to Jenny) or use of the middle name as given name.

· Cultures where there are Western nicknames alongside Eastern given names.

· Cultures where the surname comes first.

Intellectual Property Rights

It is worth noting that there may be some technical alleviations to this problem. We suggest that JISC is consulted to advise on this. Some vendors are also working on this area.


Human Resource Management

No direct input from this study. However, it would be prudent for the studies in this area to consult the Open University who has the most experience in this area across Europe and beyond.


Risks

Management of risk will be a key issue. This will affect the way the technology is procured, in particular “lease” versus “buy” issues.

Fees

Fee levels need to be known before final decisions can be made on infrastructure.

10.
The Role of “Face-to-Face” in the e‑University

This section is based on a specially commissioned report from Professor Robin Mason of the Institute of Educational Technology at the Open University.

10.1
The Question in Context

Most graduates from before the 1970s or so will have experienced the in loco parentis approach to university life: including locked residences after eleven o’clock. This kind of authority is now completely out of fashion.

The UK Open University (OU) has pioneered the concept of supported open learning since the 1970s in which adult students are provided with a range of systems and supports to help them overcome the loneliness of studying at a distance. Examples include: face-to-face tutorials, regional centres, counselling services, pre-course packs and study skills advice.

The advent of online courses and virtual institutions raises the question all over again, about the responsibilities of universities towards their students. Just as controlling the bedtime of university students would be considered preposterous nowadays, will the kind of support services the OU currently considers essential to a quality distance-education experience, be seen as unnecessary hand-holding and outmoded for a lifelong-learning generation who take charge of their own learning needs and choose courses which fit the requirements of their lifestyle?

If so, or even if only partially so, then the question of providing face-to-face contact can be seen in a different light. To put the question in very black and white terms, is it the concern of the e‑University that many people will sign up for a course but drop out without completing because they don’t have the time to study, or some crisis arises at work or home, or they have got what they wanted from the first weeks of the course? Is the e‑University in the business of selling high-quality products which people are prepared to buy? Or is it still the business of any university to ensure that learning happens?

10.2
Students’ Attitudes to Face-to-Face Tutorials

Studies of OU students going back over nearly 30 years continue to show that students value face-to-face tutorials, request more of them whenever they are asked, object to online tutoring being considered a substitute for face-to-face meetings, choose face-to-face as the preferred method of interacting with their tutor, and generally consider face-to-face tutorials as important. A study from the Indira Gandhi National Open University comments:

It is becoming more and more clear that distance learners require much more than distance tuition and self instructional materials. In spite of the high quality of self instructional materials most distance learners generally seem to need human support at some stage during their academic pursuits. (Manjulika et al. 1996)

One in-depth study of OU students reports that:

The estimation of the worth of tutorials was generally very high… Usually they expressed the sentiment that contact with one’s tutor helped confirm your own understanding – that you had got the right end of the stick as it were – or that it helped sustain or rebuild confidence after a low grade, or some difficulty with the course material. As one student put it, tutorials “are a big help in getting the attitudes of the Block”, by which he meant gaining a strategic perspective on it. Another wrote that for her, tutorials were good “for making sure you are on the right track”. Yet another studying a Mathematics course, attended regularly because she benefited from the tutor “going over the problems in the units”.

Similar comments were made by most members of the group in relation to day schools, gallery visits and other forms of face-to-face interaction. Essentially any contact with tutors seemed to help build confidence and motivation, and its regularity acted as a sort of routine check whereby they could reassure themselves they were still pointing in the right direction. (Rickwood and Goodwin 1997)

Early studies before the advent of online tutoring are categorical in their support of the value of face-to-face tutorials:

Field (1993) found that when students were surveyed about what they would like to be added to their study support, “more tutorials” was the first demand. Jelfs (1998) found that for new students entering at second level, the tutor was perceived to be the principal contact and supporter during their course. This result has been repeated throughout the history of the Open University – in 1986, research completed by Thorpe et al. concluded that without the tutor/tutor counsellors, the University would fail and that students wanted more contact with tutors and more tutorials. (Castles 1999)

Despite this apparent enthusiasm for face-to-face contact, there is also evidence that what responses students repeatedly give at interviews and on questionnaires is not always borne out by reality: namely, their actual attendance at tutorials. There is considerable variation in the attendance rate of OU students according to subject, year of study, level of the course, etc. but 50% is roughly accurate with upper level courses below this and first year courses above it.

A study by Gallagher (1977) of OU students found that, while 69 % of respondents had attended tutorials at least once, only 29% rated them as very helpful.

Furthermore, the two courses which have attracted the largest number of students in the OU’s history (the 2000 presentation of the new Social Sciences Foundation course and the technology course, “You, Your Computer and the Internet”) have both made a feature of reducing the face-to-face contact. The former course has removed the compulsory one week attendance at summer school and the latter has no face-to-face tutorials at all – a first for an OU foundation level course. Feedback from the evaluation study of this latter course shows that online tutoring and particularly collaborative group work did substitute reasonably well for the lack of face-to-face tuition (Mason and Weller, in press).
 There is also anecdotal evidence at least that many students chose these courses precisely because there was no summer school or face-to-face tutoring respectively.

Various distance educators in other parts of the world also present evidence that face-to-face tutoring is not the “be all and end all” for students. For example, Holmberg and Bakshi (1992)
 provide support for the case that good pre-design can make face-to-face sessions unnecessary, and also note that students’ unco-ordinated personal study schedules limit the usefulness of tutorials. An Australian study focussed on the actual content of tutorials:

Meetings are more likely to be attended if they focus on learning difficulties or problems encountered in interpreting the learning package. (Kember and Dekkers 1987)

Agboola, writing in the Indian Journal of Distance Education, notes:

A number of distance teaching institutions share the view that education cannot be given without some face-to-face contact sessions… However, the overall contribution of contact sessions to distance learning appears to be of limited value. Reports on attendance have been rather discouraging… An assessment of what takes place at the contact session also reveals a mixture of desirable and undesirable trends… The advantages of the contact sessions give meaning and an identity to distance education, although at some substantial costs. Thus contact sessions are both an asset as well as a burden which distance teaching institutions have to cope with in order to achieve desirable educational goals”. (Agboola, 1993)

Other studies investigate the variable quality of tutorials around the world and note that the training of tutors, both in the course content as well as in facilitative tutoring skills, is critical to the effectiveness of face-to-face contact sessions. (Burt, 1997)

There are a number of databases on the Web which list online courses and one of these, called TeleCampus, has more than 40,000 listings. To qualify for entry on this database, the course must be delivered entirely online and require no face-to-face contact. Seemingly there are a lot of students managing without it!

Studies on the acceptability of computer interaction between students and tutors have shown from the very early days of the medium, that graduate students (who are more motivated, more self-directed in their learning and more mature in their study habits) are able to take advantage of conferencing as a learning vehicle much more readily than undergraduates, younger learners or less confident and less motivated students. Similarly, OU studies show that younger age groups (under age 30) tend to have a lower retention and performance rate than older age groups (Ashby, 1995).
 This leads to the conclusion that face-to-face tutoring is less necessary the more advanced the learner, but also that the most vulnerable students – least confident or motivated – will benefit from face-to-face provision in terms of increased persistence and higher pass rates. Burt (1997)
 describes a range of studies from around the world which aimed to find a positive relation between various kinds of face-to-face support and reduced drop-out and/or improved pass rate. While some studies did find such a co-relation, others did not.

So to summarise this discussion of students’ attitude to face-to-face tutorials, we are faced with conflicting evidence. On the one hand, there is indisputable evidence of their value to many students both as a learning medium and more importantly as a motivator and steer for keeping on track. However, questions have been raised about whether the educational benefits are commensurate with the costs and how to improve the quality of the sessions (which tend to be variable). More interestingly, there is some evidence, though less robust and with nothing like the longstanding pedigree of the former, that some students may be voting with their feet. That is, they are choosing flexibility over hand-holding, and the convenience of online tutoring over the multi-sensorial impact of face-to-face contact.

Could this be an indication that the kind of students who will choose an e‑University course are the pioneers of a new consumer-centred approach to learning provision?

10.3
Doing Without Face-to-Face Tutoring

Critics will suggest that the consumer-centred approach to higher education is merely synonymous with poor quality. The e‑University is in the same position now regarding online education, as the Open University was 30 years ago: challenged with the task of demonstrating that distance education need not be third rate. If the e‑University is to be an international venture – that is, aiming primarily for non-UK students – the notion of providing face-to-face tutorials seems unrealistic, even if the intention is to work through local partners. The e‑University, however, could take on the aim of proving that online education can be exciting, interactive, and high quality as well as being flexible and adaptable to the individual learner requirements, without face-to-face tutoring.

There are three elements or areas of the overall provision of higher education which can substitute or compensate for the lack of face-to-face tutorials. By focussing on high-quality provision in any or all of these areas, it may be possible for the e‑University to demonstrate excellence in online teaching on a global scale without using face-to-face tutoring. These three inter-related elements are:

· local support

· the tutor

· the course content.

10.3.1
Local Support

One alternative to tutorials is the notion of a local centre or “telecottage” where students can go to access communications technologies, take part in the occasional video-conference or Webcast, download and print out the course materials, meet other students and possibly interact with a general facilitator or support person. This is one way of meeting students’ need for human contact without having to provide a subject-specialised tutor at the local level across the whole reach of the e‑University. It will obviously be necessary to work with many partners if the e‑University were to implement this notion on a global scale. These local partners could also carry out other support functions as well: counselling, careers advice, course registration, IT training and marketing.

There is evidence from in-depth OU studies that effective arrangements for a whole array of “administrivia” can go a very long way to making students feel they are receiving a personalised service:

It is interesting how much goodwill was secured through what we might think were quite trivial procedures like changing a student’s tutor without fuss, authorising special sessions and coursework extensions, or facilitating summer school attendance by adjusting living accommodation. One student said the OU reminded her of the slogan once used in a credit card advertisement, about “your flexible friend”, because its monolithicity was tempered by a quality of personal care and attention that gave it a responsive edge. (Rickwood and Goodwin 1997)

Providing a “human face” at local level, even if that face is not a tutor, could go a long way to compensating for the lack of face-to-face tutoring.

Another possibility is the use of self-help groups arranged at a local level to facilitate students meeting (or alternatively in small virtual groups where location would be irrelevant). As with so much of distance education, one man’s meat is another man’s poison, and self-help groups will not appeal to all or even the majority of students. But for some, they can be a lifeline and can function at both a social and motivational level.

Another version of the notion of self-help groups is that of learning partnerships in which students are paired for the duration of the course and act alternatively as listener and teacher to put the ideas of the course into practice. The online version of this method has been developed by Stathakos and Davie (2000).

A local centre of some sort also gets around the problem of access to equipment. The concept of a PC in the home may have moved out of the elitist category in the UK, but in many potential target countries of the e‑University it certainly has not. And even if provision of equipment were not an issue, the question of a physical place in the home in which to set it up and maintain a relatively frequent Internet connection, certainly is. OU surveys confirm that moving to a computer-dependent culture alters study habits profoundly. If local centres are seen as the primary means of access for e‑University courses, this has major implications for both the delivery mechanism of the course content (printed out by the local centre and hence not making much use of the networking capabilities of the medium) and the amount of online interaction which the courses will demand (i.e., not very much).

Alternatively, the e‑University may decide to target the market which already owns a PC with Internet access. This is undoubtedly a much smaller market, but is arguably more appropriate for “faceless” online learning, i.e., students who are already IT-literate, probably self-directed, possibly graduates, etc.

10.3.2
The Tutor

There is plenty of evidence to show that the support of the tutor is vital to students’ persistence and general satisfaction with distance learning. However, the care with which the tutor forges a positive relationship with students matters more than the means by which this relationship is manifest. For example, telephone contact with the tutor is highly rated by students, and as software for easy audio contact over the Web improves, this may provide a very acceptable alternative to face-to-face interaction. Small group tutorials through Webcasting are even more cost effective in terms of tutor time and arguably for learning effectiveness as well. Many online courses are experimenting with this kind of contact at the moment and while global time zones provide something of a challenge, they are not insurmountable. The global Web-based Masters Degree in Open and Distance Education offered by the OU ran four real-time tutorials in 24 hours to cover both the number of students and the variety of time zones.

A trawl through the virtual course offerings on the Web at the moment shows that most practitioners are using models of course delivery which combine elements of synchronous interaction (either through periods of face-to-face study or through video-conferencing or Webcasting, or even real-time text-based chat) with large amounts of asynchronous interaction (through delivery of content via print, Web pages, CD-ROM materials or set books) (Mason 1998).
 There are also examples of virtual courses which provide little or no tutorial support or contact at all, whether synchronous or asynchronous. This kind of provision may have its place (e.g., professional qualifications or updating; short just-in-time learning objects), but on the whole, it is taken for granted that a high-quality teaching environment involves human tuition. A mix of real-time and asynchronous opportunities for interaction is increasingly also assumed in best practice guidelines for online delivery.

The OU places considerable importance on correspondence tutoring, and views the extensive commenting on students’ assignments as part of the learning provision of the course. Consequently, it invests much time and resource in training new staff in how to do this and in setting up mentoring and monitoring schemes to ensure high-quality provision.

Tutors are asked to give constructive and full feedback, as they would do in a face-to-face situation. It is recognised that students are sensitive to the tutor’s comments and grading, and adverse criticism or negative remarks may discourage students from continuing with their courses. Staff development for written feedback is an on-going concern at the university (Castles 1999).

While much development is taking place in automated Web-based assignment, which is relevant to the e‑University, the tutor’s individual comments on student assignments are certainly one of the most significant substitutes for lack of face-to-face interaction.

Computer conferencing – asynchronous text-based interaction ​– has opened a whole new opportunity for distance educators: small group collaborative work. There is growing expertise and fascination with this alternative to face-to-face tutoring. Many programmes and courses are experimenting with joint projects, group assignments, online debates, small group activities, all conducted asynchronously and usually moderated by the tutor or in some cases by the students themselves. While most practitioners experience the usual problems of all groups (some people not getting on together) and some additional problems in applying this approach online (difficulties of coming to closure in an asynchronous environment), there is general enthusiasm for the educational benefits of online collaborative work – see, for example, papers at (collaborate.shef.ac.uk/research.htm).

In whatever way the interaction between student and tutor takes place, it is undoubtedly the case that the tutor plays a very important role in students’ persistence, satisfaction and ultimate success in learning.

10.3.3
The Course Content

It could be argued that the discussion so far applies only or particularly to long courses (OU courses typically last from February to October) or sustained programmes of study (e.g., several years). For distance learners to maintain motivation and concentration over such long periods may require the kind of support that only human tutors and local systems can provide. But perhaps this new consumer-oriented market will not really be looking for such “old fashioned” offerings as degrees, sustained programmes or even formal courses. Perhaps they will want much shorter learning opportunities which fit more closely with problems, gaps, or activities in their working or leisure concerns. In which case, the carefully scaffolded learning environment crafted by the OU over many years may not be necessary and the new concern will be entirely on “fitness for purpose” of the learning materials offered by the e‑University.

One factor seems at the moment to be indisputable: the learners will have very little time to spend on their studies and hence the effectiveness of the learning material will be judged by how efficiently students can access and master the ideas and skills being taught.

Lack of time to study is the single greatest cause of drop-out in distance education, and increasingly there is less interest in “just-in-case” learning. It has also been shown time and time again that overloading courses leads to surface-level learning, higher drop-out rates and general dissatisfaction of students. If the e‑University concentrates on a just-in-time approach with minimal levels of support structures, then it is critical that the courses also be just-the-right-amount.

One of the oft-cited problems with the consumer-driven model of higher education is that the consumer is not in the best position to know what content is appropriate. There is considerable evidence at the OU to show that when students were no longer required to begin with foundation-level courses, many chose to enter at higher levels of study than they were capable of mastering. Of course the consumerist response is “buyer beware!”

If the e‑University chooses to adopt a minimalist approach to support and face-to-face tutoring (i.e., no local centres, no face-to-face tutoring), then considerable effort must go into the design of courses and the choice of curricula. There are many lessons which can be learned from the OU on the way to write engaging, motivating and personalised distance-learning material which paces learners and provides them with cues for carrying on their own “learning dialogue”. Most of these lessons are easily adapted to Web delivery.

Finally, multimedia on the Web – in the form of simulations, video and audio clips, graphics, etc. – can also be a partial substitute for lack of face-to-face interaction. For example, learning segments which talk the learner through a diagram, a problem, a painting, etc., can lend an air of intimacy and immediacy which has some of the same effect as a live lecture. Furthermore, interactive activities in the course materials can provide increasingly tailored and responsive feedback, and can demand a high level of active and interactive skill from the learner. The development of this kind of learning material is, of course, expensive, time consuming and labour-intensive, and hence is only appropriate for large-scale courses. However, were the e‑University to decide to focus most of its resources on the quality of the teaching material (rather than on the provision of equally expensive face-to-face support), then one model would be to combine a high level of interactivity in the networked course content along with a relatively lower level of tutor interactivity.

Yet another approach would focus on the notion of short learning modules (anything from several hours’ worth of work up to say a few weeks work). This model could be completely tutor-free and if assessment were appropriate, it could be computer-generated and marked. Learning advisors – rather like a personal fitness trainer – could advise students on appropriate choices and combinations of learning modules. This concept is of course a very long way from what most people still see as the role of a university.

10.4
Degrees of Distance

As a way of summarising the various possibilities for and alternatives to face-to-face tutorials, the following list describes progressively more “distant” models of course provision:

· Local face-to-face tutorials offered by subject specialists.

· Residential schools at some point in the programme with the rest of the tutoring being online and fairly minimal.

· Local centres providing a facilitator, self-help groups and access to technology.

· A one day face-to-face meeting to launch a course – attendance could be voluntary; otherwise the course is delivered and tutored online.

· Course interaction online only, but through small group collaborative activities and significant input from the tutor.

· Course delivered primarily through “interactive” materials on the Web and regular real-time Webcast tutorials in small groups with the tutor.

· Rolling intake in which students study the “interactive” Web materials individually at their own pace with the possibility of e-mailing a tutor for support.

· A supermarket of learning modules which students can “buy” with or without the advice of a learning advisor.

10.5
Whither Face-to-Face? 

The traditional OU model of distance education still places considerable importance on face-to-face tutoring and local support systems – despite the fact that many students do not attend and online tutoring is increasing in popularity. This traditional model is embedded in a caring, supportive “big daddy” approach to higher education – even for adults.

There are signs that this model may not be necessary or appropriate for an e‑university, which is online, aimed at a global market and attracting primarily a learner wanting continuing professional development or lifelong learning for future employability. If a more consumerist attitude is the order of the day, there are many ways in which the e‑University could pioneer the development of high-quality online education without face-to-face tutoring.

Just as we have witnessed the extraordinary degree to which mobile phones have changed communication patterns over a very short period, so it may not be too far fetched to speculate that the question of face-to-face provision will simply die away as an issue. As the technologies develop, virtual contact will cease to have the somewhat pejorative association it currently has vis-à-vis face-to-face contact.

However, if the market of the e‑University is seen to be students in developing countries who have no home access to IT, poor study skills, English as a second language, and lack of familiarity with the world of online learning, then most of the OU experience of distance education will be directly applicable and some form of face-to-face contact will be necessary to prevent large drop-out rates.

11.
Conclusions

A version of these is in this report’s executive summary, phrased in less technical language.

· Whatever the likely range of pedagogic strategies, business models and market demographics for the UK e‑University, there are e‑tools (software systems) that can deliver the required pedagogic and business strategies.

· For most approaches, there are a good variety of vendors; they are keen to offer solutions; and in some cases they have already have large-scale reference sites relevant to the e‑University.

· A critical mass of vendors are closely in touch with pedagogic issues – they often seem to be those who derive from, or are closely linked to, universities. Many other vendors are not in touch with such issues.

· At present only a few vendors have HEI sites in the UK making large-scale use of their products. It could be unwise to choose vendors who do not have a track record of large-scale implementation in situations similar to the e‑University.

· The UK university sector is now not the most advanced user of e‑tools in all ways – sectors such as FE, training and schools are in specific ways moving faster. Thus tools developed for those sectors – knowledge management, easy development of content, performance support, competence testing – may be relevant also to the e‑University.

· Most of the insights from research are steadily working their way through into products or pedagogic practice (among vendors who are early adopters).

· The e‑University should build on a basis of Web-based learning. There should be no overall dependence on storage media (such as CD-ROM and DVD) for delivery of e‑University courses; but these media will be relevant as an adjunct to the Web (as will text-books and face-to-face teaching).

· The issues of how, and to what extent, to move face-to-face teaching towards online teaching are now reasonably well understood by experts. (See section 10 in particular.) One can expect to reduce the proportion of face-to-face teaching in the e‑University as technology advances and social conditions change. With diffidence, some specific suggestions might be as follows. In the first three years of operation, face-to-face tutorials (1 hour in length) should also be offered via a network of learning centres; this policy to be reviewed at the end of that period.

· All e‑University systems should be oriented to supplying services to PCs. It is accepted that there are a number of “rivals” to PCs emerging on the market – interactive television, mobile devices, “Internet appliances”, etc. – but their penetration is still at the niche level in terms of relevance to e‑learning. Students of the e‑University should be assumed to have a PC of the general standard sold today for home or multimedia educational use, including a modem and printer. (Such PCs in the UK cost less than £1,000 including VAT.) PCs bought today should be able to adapt to higher bandwidth connections, which will be available in the next year or two in some countries. In technical terms, we recommend that the target user is assumed to have a PC which can render Web pages delivered “flat out” over a 56 kbps link. By “higher bandwidth” we mean the capability to deliver full-motion video, both in real time and as file attachments for later replay.

· All e‑University systems should be capable of delivering material in English and also the top 10 other languages in the world, measured in terms of likely student numbers for the UK e‑University.

Commercial Conclusions

This was not a procurement, and thus we have not provided detailed feature-by-feature comparison across all the vendors who responded. We have actually left out much material from vendors which we judged did not add anything useful to our understanding.

Indeed, the survey was not even a pre-procurement to provide a short-list of organisations who might later tender – the aim was to find out the state of the art in pedagogic and technological aspects of e-learning in HE and FE and identify trends, not a beauty contest between vendors.

However, inevitably some conclusions can be drawn about which vendors appear – at this point in time – to be suitable for consideration for e-tools in the e-University. 

These conclusions are not given in this public version of the report.

Appendix A: Vendor Survey Methodology – The Survey Letter 

The following is a typical letter to a vendor.

Attention: XYZ Company

Re: ABC product

Dear X

The survey is being sent out to vendors [and some others] who, in the view of the Study Team and their advisors, have systems that are likely to be relevant to the UK e‑University. Currently this is envisaged as being a world-wide mainly Web-based operation oriented to learners at home (but not excluding other locations), which may grow to around 100,000 learners. If you are interested in replying, please read on…

The deadline for receipt by email of completed survey forms is 2300 hours UK time on Friday 30 June – please email replies to p.bacsich@shu.ac.uk
As soon as you receive this email, please confirm receipt to p.bacsich@shu.ac.uk – in this email you may wish to nominate the particular person who will provide your final response.

Please also in this email alert us to any issues of non-disclosure.

Thank you for your help.

 

Professor Paul Bacsich

on behalf of the Higher Education Funding Council for England

+++++++++++++++++

Attachment 1: e-tools-survey2.doc – the survey form.

Attachment 2: e-tools-briefing2.doc – a briefing to vendors.

+++++++++++++++++

Appendix B: Vendor Survey Methodology – The Preamble

HEFCE e-Tools Survey (Pedagogic, Assessment and Tutoring)

Preamble

Purpose of the Survey

The purpose of this survey is to provide input to a report on e-tools to inform the planning of the UK e-University. (A separate document gives more details.)

The survey is going out to those vendors who, in the views of the Study Team, have systems that are likely to be relevant to the UK e-University as currently envisaged.

The deadline for receipt of this survey is midnight UK time on Saturday 17 June.

Description of the Report

The report that the Study Team will create, based on the vendor survey and their other desk work, will contain the following sections:

a. A description of the current technological developments and options that are relevant to the virtual delivery of the UK e-University. This will include activities in the public and private sectors in UK, Europe, North America, Australia and beyond.

b. Commentary on likely future developments and the timetable for these.

c. Commentary on the state of play in testing or using such technologies in real world situations (UK and non-UK), including any evaluation reports.

d. A summary of the content (for example, by subject) already available.

Size of the e-University

A number of vendors have asked about the expected size of the UK e-University. This is not the topic of this survey and is under study by another team which has not yet reported; however we appreciate the need for vendors to have guidance. As a working assumption, the UK e-University may grow over 5 years to have 100,000 students online.

A Note on How to Fill in the Survey

As soon as you receive this survey, please confirm receipt to [email address]

Completed surveys must be sent in Word format (or a format readable by Word) to [email address] by Saturday 17 June.

From now on the parts in blue italic should be replaced by your text. Wherever possible give URLs to provide extra information. If you have to, you may attach additional files to your reply, but the Study Team will focus on the main reply file. Any additional information sent by email should arrive by Saturday 24 June.

Please also send by “snail mail” a full set of literature on your product to:

Professor Paul Bacsich
e-tools survey, c/o Virtual Campus Programme
Sheffield Hallam University
City Campus, Sheffield, S1 1WB
United Kingdom

Appendix C: Vendor Survey Methodology – The Survey

A
Company name and contact details including contact person and role

Please fill in full details here. Ideally the person should be the one likely to be responsible for dealing with the UK e-University.

B
General description of the company

Please fill in full details here. Include your UK sales arrangements.

C
General description of the product including pedagogic and organisational needs that it satisfies

One page maximum. If there is more than one relevant product, then please submit separate reports. If your product is designed to link in with products from other vendors, please give details of these other products and vendors.

D
General observations

For example, comments on the state of play in testing or using your or similar technologies in real world situations (UK and non-UK), including any evaluation reports; and on likely future developments and the timetable for these. This is for the general parts of our report.

E
Details of the product – 12 criteria

If you have some feature of the product that does not seem to fit the classification below, please describe it in Section C above.

1
Architectural approach

Please fill in full details here. Include any restrictions on the content that it can deliver (e.g. maths, chemistry) and give a description of the content that is available at present.

2
Standards and interoperability

Please fill in full details here. Include compliance with current and emerging standards fora, such as IMS. Also include interoperability with other types of system including student records systems and learning management systems.

3
Life-cycle costs

We appreciate that costs are commercially confidential and dependent on procurement. What we are looking for is cost indications. Include not just purchase cost but also cost for ongoing support, software upgrades, training, etc.

4
Scalability (including “footprint” issues)

The system has to grow to support perhaps several hundred thousand users within a few years.

By “footprint” we mean the configuration required to run the client end of the system, and how this compares with similar systems.

5
User interface (including internal and external consistency)

Please fill in full details here. Include compatibility with Internet browsers and other major packages that students are likely to use for word processing and email. Also cover user interface issues for tutors, administrators and developers.

6
Reference sites (at least 1 in UK)

We would like three reference sites of most relevance (in your judgement) to the UK e-University. Ideally, at least one of these sites should be a UK university making substantial use of your system. Other sites may be universities or corporate universities in the UK or elsewhere, but please try to ensure that the sites are as relevant as possible (in your judgement) to the UK e-University context.

7
Reliability

How reliable is your system, both server and client? What measurements do you have?

8
User empowerment

Please give full details of how students, tutors administrators and others can customise your system. For example, some systems are extremely easy to use, but extremely hard to customise.

9
Company size and stability

If your company is wholly devoted to e-learning, please give details of company sales over the last few years, and other evidence of stability.

If your company has a Division devoted to e-learning, please give figures for that Division. If you have several products, please attempt to break figures down to the product level.

If your company is a start-up or university spin-off, we appreciate that you will have less of a track record, however please provide other evidence to support your claim for company stability (e.g. size of venture funding, strategic partners, long-term sales contracts, etc).

10
Ease of support (and training)

Please fill in full details here including typically how user sites will acquire their training, e.g. from vendor, independent trainer, self-training material, zero training need. Also include details of what specialist training is needed, e.g. for tutors, administrators, course developers, systems developers.

11
Current and proposed capability to embed new technology

New forms of networking such as wireless, mobile and fibre are coming along which will change the parameters of many systems including allowing full-motion video to be an “object” anywhere in the system. There are also developments of non-PC devices such as palmtops and set-top boxes. Please explain how the architecture of your system and structure of your company will allow you to adapt to such technologies.

12
Current and proposed capability to embed new pedagogy

Educational researchers continue to develop new approaches to teaching, often exemplified by hard-to-deploy technology. Current hot topics include Virtual Labs and co-operative knowledge building. Please explain how you make your system open to new pedagogic approaches.

Appendix D: More on MOOs

This is taken from W. M. “Bill” Gibbons’ recent article.

Multi User Dungeons (MUDs) and MUDs that are Object Oriented (MOOs), are widely used on the Internet as interactive role-playing games and social gathering places. As such, they have built a bad reputation largely due to a history of attracting unruly users.

Recently, however, MUDs and MOOs have been seen in a new light. While they are still used most often as gaming environments, the software is in no way constrained to just that purpose. Instead, it is possible to program an environment in a MUD, or MOO, that is suitable for more than casual socialising and chatting. These environments can become virtual “places” on the network where people can meet and collaborate on business and academic projects. Recent developments that add graphics and sound to these traditionally text-based environments make them even more attractive and useful. They appear especially viable as mechanisms to improve the quality of non-traditional education delivered to students at a distance.

Researchers in the Information Institute, School of Information Studies, at Syracuse University, directed by Mike Eisenberg, are engaged in harnessing the potential of these software packages to enhance collaboration among participants in graduate-level distance education degree programs with an objective toward enriched learning and increased participant satisfaction.

At Syracuse University, the Independent Study Degree Program follows the “many to many” model with constant experimentation and evaluation of available technologies.

Although the asynchronous HyperNews enables the required exchange of information among the participants, it lacks the ability to do real-time brainstorming and fails to provide the collaborative environment of the face-to-face environment.

The synchronous chat technologies (MOOs), available on the Internet (IRC, ICQ, and PowWow as examples) permit real-time interpersonal communications among individuals or groups. One innovative step beyond those is the animated graphically enhanced MOO known as “the Palace”. Use of this technology is believed to provide more satisfaction and better ease of use than its text-only counterparts.

“Palace” is a unique virtual world chat software program that allows people to communicate interactively via the Internet, with the added value of pictures and sounds. Palace software is a development of The Palace, Inc., which is owned jointly by Time Warner, Intel, and Softbank Holdings. Palace, made available in September 1995, allows people and organisations to participate in a virtual community where they talk, interact, and share experiences in a graphical world on the Internet. The program has been created to be as user-friendly as possible. Installation and operation are easy, and the software can be used on a wide variety of both Macintosh and Windows-based machines.

The software provides a wide variety of meeting rooms and graphical outdoor settings. It also includes extensive artwork and tools for the creation of customised virtual environments known as “user Palaces.” The Palace environment has grown to more than 300,000 users in well over 1,000 Palace sites (Jan 1997).

Gibbons proposes the following conclusions:

User input, through typed text, requires some skill development. Not only does this conversation technology require “quick typing,” it also requires “quick thinking” as one types. These skills should improve with practice. Participants must remember that the main purpose is communication. They must be tolerant of each other, as improper spelling and grammatical mistakes will be common.

The most common problem stated by novice users of this technology is in following a conversation involving more than two people. Simultaneous, reading, thinking, and typing typically have not been required in previous learning experiences. The additional cognitive load seems to decrease as participants develop communication styles that may involve token ring, grouping, and queuing.

Multiple conversations and the movement of avatars is distracting. Participant experimentation should be expected, and students and faculty will need sufficient “play time” to adjust to the new settings. As in the traditional classroom, rules and guidelines for movement and talking must be developed and understood.

The number of participants that can be accommodated in this environment needs to be further investigated. In experiments during the IST775 residency, groups of four to six people met virtually in the Discussion Rooms before gathering in the Main Classroom for presentations by a spokesperson from each group. The presentations were followed by an open discussion period including all 18 participants. The moderated-spokesperson activity worked well, while the 18 person free-for-all was impossible to follow.

The main purpose for using this technology is to foster interaction and collaboration, to make the learning experience richer and more satisfying. We should not be too optimistic about meaningful exchanges and improved work in the initial use of this technology. The most meaningful exchanges may occur in the Lounge where students engage in conversation merely for socialisation.

There are organisational issues to consider when utilising technologies such as Palace. Course design and delivery using such technologies is an educational speciality that not all faculty can or will want to practice. Additionally, not all courses are equally suited for its use. Therefore, organisations must encourage and support experimentation and the innovative use of these technologies across a range of disciplines to ascertain the best academic fit.

Appendix E: Suggested Technical Guidelines to Universities on Preparation for the e‑University

Overview

· It is planned that the e-University launches with its first cohort of students in October 2001. This means that from Autumn 2000 your university may be considering which e‑courses that you have or are planning may be suitable for offering to the e‑University.

· The following note provides some interim guidelines on pedagogy and technologies that are likely to be most appropriate for the initial batch of courses from the e-University.

· As the e-University evolves, it is likely that from October 2002 it will have its own specific Managed Learning Environment through which its offerings will have to be made available. This is likely to require some minor redesign of your e-course.

Directions

The pedagogic/systems basis of the e-University will be oriented to a mode of teaching and learning which is based on a core of Internet/Web access for predominantly home-based learners.

The indicative use of the various sub-systems is given below. This does not absolve you from considering the most appropriate use of pedagogy and technology via your Teaching and Learning Committee or other appropriate internal mechanism.

· Web use for resource-based learning (with, in some courses, text-books and CD‑ROMs or DVDs in addition)

· Routine use of computer mediated communications (i.e., asynchronous systems of the “bulletin board” type) for the majority of student-tutor and student-student interactions

· In general, a smaller amount of mass synchronous sessions (streaming media) and synchronous small-group working (screen-sharing, Internet video-conferencing, etc.) – this percentage is likely to increase over the years as bandwidth improves.

Some points to bear in mind are given below.

ag) You should assume that the target user has a PC which can render Web pages delivered “flat out” over a 56 kbps link and can play CD-ROMs and DVDs (such PCs cost less than £1,000 including VAT in the UK) and an Internet link of at least 28 kbps.

ah) It is likely that some courses will have no face-to-face teaching at all. In most courses, face-to-face teaching will be optional and minimal in amount. Its use is likely to decrease over the years as user acceptance of e-teaching grows and e-teaching systems improve.

ai) Continuous assessment will be by a variety of methods including Computer Marked Assessment and human grading of student work submitted electronically. The appropriate procedures for examinations are under study but are not likely to involve e‑exams in the first year of running.

aj) The e-learning systems that the e-University will choose will conform as far as is practicable to the emerging set of standards for learning systems that goes under the generic banner of IMS. JISC has set up CETIS (formerly called the UK IMS Centre) to advise universities on these standards, and other JISC agencies and the ILT can advise on broader issues. Discussions are in progress with Ufi and other agencies to harmonise the various operational standards that are relevant to UK universities and associated providers.

ak) You need in general design systems only for PCs at this stage – since the penetration of WebTV, mobile/WAP and other systems is still at the niche level in terms of relevance to e-learning. For specialised markets there may be a need for Macintosh computers but they will operate within the same parameters for systems and learning environments.

al) One of the features that still distinguishes e-education from e-training is a higher reliance on interaction between individuals and groups. In general you should ensure that aspects of collaborative learning are built in to your offering – the easiest way of doing that is to use one of the well-known e-mail/bulletin board systems that have been in widespread use in distance education for some years – this allows you to benefit from both the technology and the body of literature and pedagogy built up round it.

am) If your university is currently in discussion with vendors over a Managed Learning Environment, ensure that the vendor has understood the implications of IMS and the need to inter-operate with student records systems and other IMS-compliant MLEs. In some cases, such as where your university intends to be a large provider to the e‑University or is making a large centralised irrevocable investment in MLEs and associated systems, it may be prudent to delay the final procurement decision until December 2000.

an) Use the Web wherever possible for resources. Where Internet bandwidth restrictions are relevant (e.g., for video), ensure that when delivered on CD-ROM (or DVD-ROM) they make use of Internet-operable formats and tools.

Things to Avoid

· There should be no general dependence on CD-ROM, DVD or other storage media for delivery of e‑University courses, and especially there should be no use of formats that are not operable in the longer term over the Web.

· Large-scale home-based use of video-conferencing is not feasible at this stage over the Internet; thus distance-education courses relying on video-conferencing (over ISDN) between learning centres will need substantial redesign.

· In general, real-time chat rooms and MOOs are not fruitful directions for design of co‑operative learning environments.

Appendix F: Original Bid for e-Tools (1) Study

1 
Pedagogic Tools

This is a tender for option 1 of the Invitation to Tender from HEFCE of 11 April 2000:

A survey of 

a) pedagogic tools (such as computer conferencing or email discussion groups),

b) approaches to student assessment on-line, and

c) current and prospective practice in providing face-to-face student support in addition to electronic tuition.

The work will leverage on extensive earlier investigations of these areas carried out by the lead expert and his co-workers for Sheffield Hallam University, the Open University, and other universities, companies and agencies over the last few years (see Bacsich & Mason [1995], Bacsich [1997], Mason & Bacsich [1998], Bacsich, Lefrere et al [1999]), and on ongoing Virtual Campus “observatory” activity at Sheffield Hallam University, thus permitting a very cost-effective tender price [omitted].

2
Work to be undertaken

Because of the limited (8 week) time scale, the project will run in four parallel strands.

(a) Pedagogic and assessment tools – systems

(b) Pedagogic and assessment tools – reference sites (including content)

(c) Face-to-face tutoring issues

(d) Literature search, concentrating on existing reports (of which we have many).

Strand (a) of the project will run according to the following approach:

1. Identification of products and vendors to be considered (in consultation with sister e‑University studies, JISC and other advisors, to ensure no overlap and underlap).

2. In parallel, creation of criteria for evaluation of these products and their usage (in consultation with sister studies in order to factor in business model and system size). Criteria will include system information (such as architecture, scalability, standards) and user information (such as “industrial-strength” reference sites). The criteria will be radically simplified compared with a full tender, since what is required is in the nature of a short list or pre-qualification, not a final selection. (See the Annex
 for a starter set.)

3. Sending out of a questionnaire to vendors inviting them to respond to the criteria.

4. Checking by our team of the responses for internal consistency, and benchmarking them against our literature database.

Strand (b) will identify key “e-university/virtual university/virtual campus” reference sites of relevance to the UK e-University, and reality check vendor claims against these sites.

Strand (c) will consist of the preparation of a report on face-to-face versus online issues.

Strand (d), the literature search, runs throughout the whole project, but takes as its start point a comprehensive existing collection of material (see below).

Classification of systems

The team has considered the suggested classification of systems in survey (1) into (a) pedagogic tools and (b) approaches to student assessment online. Our view is that this does not make good pedagogic or system sense. There is also an apparent over-emphasis on computer conferencing: there are now many other system paradigms including some traditional e-learning ones that have now come of age in the era of the home desktop and faster Internet, such as screen-sharing and multimedia. Finally, most Managed Learning environments go beyond purely administrative functions; many (such as TopClass) include assessment tools; and several (such as Virtual-U) include industrial-strength computer conferencing. Vice versa, several supposed computer conferencing systems (such as FirstClass) include assessment tools as “plug-in” components. Moves towards component-based architectures and standards-driven interoperability further blur these differences. 

Consequently the study team feels that for survey (1), all main pedagogic tools should be surveyed, even if they also offer administrative functions up to and including Managed Learning Environments. However, we would agree that Survey (3) may look at Managed Learning Environments from a somewhat different standpoint.

Finally, regarding survey (2) we note that certain electronic learning resources (SmartForce, NETg, Cisco Academy) come with an embedded pedagogic engine which in at least two cases that we know of is being wholly or partially unbundled. We shall consider these only if the vendor is agreeable to the engine being evaluated on its own, separate from the content.

Relevant resources available to the study team

The study team has access to one of the best collections in the world on material on e‑learning in HE, FE and training, collected in over 15 years of activity on behalf of many sponsors (commercial, EU and national governments) and several employers. As an example, in 1996 the Finnish government supplied Professor Bacsich with a research assistant for 6 months to work solely on virtual university exemplars and systems.

This corpus of material has been added to recently particularly by the activities of the Virtual Campus Programme,
 the EU Objective 4 Upgrade2000 project (Digital media for e-teaching of Basic Skills), the JISC Costs of Networked Learning project (which included 7 case studies of UK HE institutions), the EU Leonardo Telelearn project (on cost-effectiveness of e-training) and the FEFC-funded National Learning Network Evaluation (which is tracking English FE colleges’ use of e-learning).

The project will also benefit from interworking with other e-learning staff in the University, who overall have experience of a wide range of e-learning systems.

Time Schedule

	Week
	Ends
	Tasks

	1
	19 May 
	Start work on 15 May

Start literature search (continuous)

	2
	26 May
	26 May: finalise questionnaire and list of vendors and send out questionnaire by email

	3
	2 June
	Receive draft final report on tutoring

	4
	9 June
	5 June: start collating responses against criteria and benchmark sites

	5
	16 June
	Continue collating responses, check standards/interoperability issues

	6
	23 June
	23 June: submit draft final report

	7
	30 June
	Receive and work on comments from HEFCE and Steering Group

	8
	7 July
	7 July: submit final report.


Project Management

On such a short project, the main issues are (1) good communications, (2) resilience of staffing and (3) quality of outcomes.

1. The staff involved know and trust each other and have all worked together for over 10 years, since the era of the pilot studies for the DELTA Programme in Third Framework. They all have good electronic communications including email from home.

2. In the case of illness, each staff member has backup since there is an overlap of skills. Since the activity is happening outside the teaching period, academic and technical staff are more easily available for backup roles. Further people from the usual “consultant diaspora” used by the University could be called on in extreme situations.

3. Robin Mason will be in charge of the Quality Committee. Her role will be to read and comment internally on the draft final and final reports.

3
Experience of those undertaking the work

Paul Bacsich (current and future developments and options)

Dr Paul Bacsich is Professor of Telematics and Head of the Virtual Campus Programme at Sheffield Hallam University. (The Virtual Campus Programme is central to the University’s commitment to exploring the uses of new technologies to extend and enhance learning opportunities, on a large scale. Currently, conferencing is used by all academic staff and all 25,000 students.) Prior work of great relevance to this study includes:

· Selection of a modern Windows-based conferencing system for the Open University in 1991 (which has since become the standard for the whole OU).

· Selection of e-learning systems (conferencing and Web-based learning) for Sheffield Hallam University in 1996 and 1997.

· Survey of e-learning systems companies for possible purchase by a European telco.

· A series of articles on new e-learning systems for Learning in a Global Information Society (LIGIS), the newsletter of the Europe-wide LearnTel association.

Peter Bates (reference sites and content issues)

Peter Bates is a Senior Research Associate in interactive digital media for the Virtual Campus Programme of Sheffield Hallam University, with several years’ prior experience as a consultant to the Open University on e-learning projects. He is also the lead partner in pjb Associates, a consultancy with many years’ experience in writing of reports on various aspects of e-education and e-training for the European Commission and European Parliament. For several years he was the Editor of and main contributor to the newsletter LIGIS, which contained many articles of relevance to this study.

Professor Robin Mason (tutoring and evaluation specialist)

Robin Mason is Professor of Educational Technology at the Open University with a global reputation in evaluation of computer conferencing and related e-learning systems on a world-wide basis. She is also a Visiting Fellow at Cambridge University with responsibility for this general area.

Dr Paul Lefrere (learning system standards and interoperability specialist)

Paul Lefrere is the Co-Director of the JISC-funded UK IMS Centre, soon to be renamed the Centre for Educational Technology Interoperability Standards (CETIS). He is an acknowledged expert in standards and interoperability of electronic publishing and e‑learning systems. He is also Academic Director of three projects funded under the European IST Programme which are providing state of the art appraisals of pedagogic tools and learning system standards. In late May, CETIS is running an international workshop on pedagogic e-tools (at no cost to this study), with participation from leading vendors and e‑university consortia in Europe and North America.

4
Summary of Prices

[Omitted]

5
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Annex [to the bid]

1
CVs of personnel

[Omitted]

2
Excerpts from relevant reports authored or co-authored by Paul Bacsich

From “Virtual Campus Programme Implementation Plan (1997)”
The IT components of the Virtual Campus are not radically new. They utilise the well known items of distance learning delivery, resource-based learning, computer assisted assessment, computer conferencing, email, Internet/Web information services and simple video delivered in a standard way to the desktop via a new and streamlined environment…
There are now a few “Virtual University” systems which purport to provide an integrated solution to all or most of these requirements. It is still very early days for them and the suppliers are small… It is also likely to reduce rather than increase our flexibility if we used such a system. However, the area needs careful tracking… Discussions are already under way with all the major tool vendors…
RealVideo is a system from Progressive Networks of Seattle (USA) which allows live television to be transmitted across the Internet… There are other rivals to RealVideo but we recommend that this software is used. A separate working paper gives the reasons.

[Regarding videoconferencing] Neither of these modes [of videoconferencing] meet the needs of the main distance education markets in the UK, which at present are home-based… There is at present no point in using the so-called “Internet videoconferencing” systems to deliver lectures to home. This will not be relevant until homes have faster connections to the Internet than they can get over normal telephone lines. There are two further difficulties with videoconferencing, oriented to homes or to numbers of small sites…
Fragment from the Bacsich and Mason “US Trip Report” (November 1995)

North American experience confirms the following strategies [among others] for distance education providers in Europe who are engaged in telematic-based developments:

· Ensure that you have a focus on synchronous systems, both in conjunction with and instead of asynchronous systems. In particular:

· use videoconferencing over ISDN (but do not try to use it at present over the Internet for actual teaching)

· over the Internet, use real-time systems that actually work and give a reasonable grade of service over the Internet as it is (not as you dream it to be), such as RealAudio (or its rivals).”

From “Review of WEST” (which became TopClass) (LIGIS 7, March 1996)

Our view is that WEST is an interesting product which is now showing signs of maturing into something that can be used in industrial-strength teaching applications. There are some interesting technical challenges ahead for the company if it is to fight off the challenge of groupware/WWW teaching systems from bigger players (such as Microsoft Exchange, Notes and FirstClass) and produce a high-performance system in a portable way. In particular, the CGI scripting interface for building WWW applications is an inefficient methodology…
From “Review of MS Exchange at first release” (LIGIS 7, March 1996)

We expect that Microsoft Exchange Server will become very widely used. In our view its groupware features are more mainstream and modern than Lotus Notes. Because of its mainstream nature and the Microsoft marketing muscle, it is likely rapidly to set a de facto standard for groupware and cut deeply into the market share of its rivals. …they are likely on past track record to getting most things right by the time they come to the third release…
I have been impressed with the way the system is put together… it looks as though it would not be too difficult to migrate an educational computer conferencing application from FirstClass to Exchange. Whether an existing FirstClass site would will want to do this will depend on many other factors, including price, ease of configuration and support, real-world performance over dial-up links, scalability to massive systems, and last but not least the competitive response from the developers of FirstClass…
From “Galacticomm ships Internet module for its BBS system” (LIGIS 7, March 1996)

The advent of WWW is causing all developers of BBS systems to re-engineer their products. Each of them responds in different ways: some try to ignore WWW…; most try to take some middle path… Others try for fuller integration, in particular the “plug-in” technology of Netscape. Galacticomm is one of these.

From “Lotus Notes in the Telematic University” (LIGIS 11, October 1996)

Lotus Notes already has offered for a year or more several of the groupware and Internet features that other systems like FirstClass and Microsoft Exchange are only just now getting. Thus technical insights from Lotus Notes (such as the performance and interface issues of linking specialised servers to the Web) can now be applied to these other systems, thanks to those pioneers with Lotus Notes.

More generally, many of the educational lessons that institutions have learned from Lotus Notes are fully applicable to the other mainstream systems. As an example, let us look at the University of Maryland’s view of the benefits of Lotus Notes… you will find that it (and the others documented on the Lotus Notes site) contains a wealth of ideas for improving your teaching system by using telematics.

From “Web-based teaching” (LIGIS 13, April 1997)

(This article was derived from the strictly confidential report for a European telco on investment opportunities for them in e-learning system vendors.)

However, in my view, at this stage the commercial integrated solutions derived from other sectors have several flaws. They are not sufficiently general nor sufficiently oriented to educational needs to be a total solution; yet at the same time they tend to be rather unwieldy and costly for educational sites. This is why somewhat more focused and “low footprint” solutions such as FirstClass and RealAudio have become popular with educational re‑engineers. They don’t do the full job (and don’t claim to); but they do often give one a 70% solution.

If one gives up the “holy grail” of an across-the-board solution, there are some interesting part-solutions, such as Web-based quiz generation programs. And finally, the multimedia developers have realised that the WWW is the next frontier - so that one can expect Asymetrix [now Click2Learn], among others, to be a contender soon.

From “Embedding computer conferencing into university teaching” (Mason & Bacsich, 1998)

A common failing with the implementation of conferencing is for the institution to underestimate the time needed for the logistic aspects… There is a strong correlation between timely provision of equipment and support and success in student use. It is difficult to make up delays in the provision of these.

Another aspect of the support problem is the complexity of running an effective help desk. This is especially so if the users are widely distributed and come from a variety of cultures…
How can this medium support courses with large numbers of students and the vast numbers of courses offered across all disciplines? Evidence from OU applications suggests the following guidelines…
3
Systems and their selection

Based on some simple criteria of company stability, pedagogic/cultural/language “fit” and system scalability, and our own experience of interaction with vendors in the UK and world-wide, we estimate that there are 20 or so systems that may today be considered in theory for large components of the UK e‑University pedagogic/assessment system. These include asynchronous collaboration systems (such as FirstClass, Exchange, Notes, WebBoard), authoring systems (such as ToolBook), a few commercial assessment systems (QuestionMark in particular), streaming media systems (such as RealVideo), synchronous collaboration systems (screen-sharing, whiteboarding, etc) and systems with both pedagogic and learning environment characteristics (such as TopClass, WebCT, Blackboard CourseInfo, Virtual-U). Of course many systems are hybrids of paradigms such as assessment, resources and collaboration.

However, under the pressure of the e-University procurement (even a pre-procurement such as this study), we predict that various other vendors will enter the fray:

· Content vendors will unbundle their delivery engine (perhaps Cisco, SmartForce)

· Assessment vendors will unbundle their assessment engine (this has happened with WebMCQ who now offer myMCQ)

· Full-service vendors may also unbundle or offer to partially unbundle as a negotiating tactic (perhaps eCollege/RealEducation, NextEd)

· Some start-ups may rapidly gain extra venture capital, and JISC-funded and university-based projects acquire business acumen, gravitas or resellers, in order to be regarded as contenders.

This may add another 10 systems into the arena, leading to 30 in total. In order to avoid an uncontrolled explosion of interest, selection criteria are crucial. Within an over-riding criterion of pedagogic fit, we propose as a basis for discussion with the Steering Group and sister studies the following 12 criteria (we appreciate the possible controversial nature of some of these):

	architectural approach including any content restrictions (e.g. maths)
	standards and interoperability
	life-cycle costs

	scalability (including “footprint” issues)
	user interface (including internal and external consistency)
	3 reference sites 
(at least 1 in UK)

	reliability
	user empowerment
	company size and stability

	ease of support (and training)
	current and proposed capability to embed new technology e.g. broadband and mobile
	current and proposed capability to embed new pedagogy e.g. from research findings


Additional relevant reports by the study team 

The LIGIS articles below have been used in excerpts in Section 2 of the Annex.

1. Bacsich, P. and Cole, G., “Networks for Learning” (2 volumes), NCET 1994. (A survey of types of e-learning system and their uses in schools.)

2. Mason, R. and Bacsich, P. (eds.)(1994). ISDN Applications in Education and Training. Institution of Electrical Engineers, London, 1994. (Some work on futures in there.)

3. Bacsich, P., “Web Educational Support Tools new release”, LIGIS 7, March 1996.

4. Bacsich, P., “Microsoft Exchange Server finally ships”, LIGIS 7, March 1996.

5. Bacsich, P, “Galacticomm ships Internet module for its BBS”, LIGIS 7, March 1996.

6. Bacsich, P., “Lotus Notes in the Telematic University”, LIGIS 11, October 1996.

7. Bacsich, P., “Web-based Teaching”, LIGIS 13, April 1997.

8. Bacsich, P., Re-engineering the campus with Web and related technology”, in: “Publishing on the Line”, Proceedings of 3rd Hong Kong Web symposium, May 1997.

9. Bacsich, P., “What Learning Technologies? Planning for the future”, Invited Presentation to British Association of Open Learning - Flexible Learning ‘98, April 1998.
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The e-Tools (1) Report: Pedagogic Assessment and Tutoring Tools (Learning Platforms)
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� By Sara Frank Bristow and Paul Bacsich, August 2004.


� By Paul Bacsich, August 2004.


� This is not on the HEFCE e-University Web site � HYPERLINK http://www.hefce.ac.uk/partners/euniv/further.htm ��http://www.hefce.ac.uk/partners/euniv/further.htm� but is reproduced in the appendix to chapter 15 of this compendium.


� This is reproduced as appendix F.


� In particular the PricewaterhouseCoopers business model study that produced a final report on 10 October 2000 – see � HYPERLINK http://www.hefce.ac.uk/Pubs/HEFCE/2000/00_44.htm ��http://www.hefce.ac.uk/Pubs/HEFCE/2000/00_44.htm�; and the market report (reproduced as chapter 3 of this compendium).


� Text taken verbatim from the September 2000 report.


� Unicode is a globally accepted universal numbering scheme for characters with the strapline “a unique number for every character, no matter what the platform, no matter what the program, no matter what the language” (� HYPERLINK "http://www.unicode.org/standard/WhatIsUnicode.html" ��http://www.unicode.org/standard/WhatIsUnicode.html�). 


� After this section readers may like to peruse an update on this material. See Broadband Technologies for Learning and Teaching Off-Campus by Paul Bacsich and Stephen Brown, JISC TechLearn report, 2002, � HYPERLINK http://www.jisc.ac.uk/uploaded_documents/Broadband%20Tech%20Rep.pdf ��http://www.jisc.ac.uk/uploaded_documents/Broadband%20Tech%20Rep.pdf�.


� In other words, not to home users.


� BT have announced (June 2004) that they have “provided clarity for more than a thousand communities across the UK by setting dates for when they will have access to broadband. The move follows an earlier announcement that BT would be rolling out broadband so that 99.6 per cent of UK households are connected to broadband exchanges by August 2005… Today's timetable will see broadband delivered to every remaining exchange except for the very smallest…” Monthly rates for ADSL are now more in the range of £20 to £30. To find out more about broadband penetration in some other major countries check out � HYPERLINK http://www.adslguide.com/ ��http://www.adslguide.com/�.


� The WAP Forum has consolidated into the Open Mobile Alliance (OMA, � HYPERLINK http://www.openmobilealliance.org/ ��http://www.openmobilealliance.org/�) and no longer exists as an independent organisation. See � HYPERLINK http://www.openmobilealliance.org/tech/affiliates/wap/wapindex.html ��http://www.openmobilealliance.org/tech/affiliates/wap/wapindex.html� for the continuing WAP work.


� Prestel was an early online service introduced by the British Post Office in the 1970s. It operated at 1.2 kbps and displayed coloured text in a 24 x 40 text format on a monitor screen. It continued as an online service for many years, including into the Internet era (� HYPERLINK http://www.prestel.co.uk ��http://www.prestel.co.uk�), but Prestel Online finally closed in June 2002 (� HYPERLINK "http://www.dialup-migration.prestel.net/" ��http://www.dialup-migration.prestel.net/�). For more on the history of Prestel see � HYPERLINK http://www.dcs.warwick.ac.uk/research/history/videotex.html ��http://www.dcs.warwick.ac.uk/research/history/videotex.html�. 


Ceefax was a similar text service introduced on television by the BBC in the 1970s. For more on its place in BBC history see � HYPERLINK http://www.bbc.co.uk/heritage/story/1970s.shtml ��http://www.bbc.co.uk/heritage/story/1970s.shtml�.


� This footnote gives some updated information on 3G and related technologies. There are two useful Web sites on 3G: UMTS World at � HYPERLINK http://www.umtsworld.com/ ��http://www.umtsworld.com/�; and 3G News at � HYPERLINK http://www.3g.co.uk/ ��http://www.3g.co.uk/�. 3G has now been launched in a number of countries, but much later than initially predicted.


The first service in the UK was from Hutchison, launched 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 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 is said to be likely to follow somewhat later in 2004.


3G also has led to faster mobile data communications, although not at the megabit speeds earlier predicted. In the UK one can now buy mobile data cards, described as “state of the art”, operating at 384 kbps (see for example � HYPERLINK http://www.mobiledata.co.uk/vodafone-3g-mobile-connect-data-card.html ��http://www.mobiledata.co.uk/vodafone-3g-mobile-connect-data-card.html�). GPRS is an intermediate-speed technology for data communications which helped to overcome some of the weaknesses of WAP. Useful information on GPRS is on the GSM Association Web site at � HYPERLINK http://www.gsmworld.com/technology/gprs/ ��http://www.gsmworld.com/technology/gprs/�.


� This is the only contextualising footnote for this subsection. Readers who wish to get updated information on interactive TV and its relevance to e-learning are advised to consult the report of the “t�learning study” done in 2003 and funded by the European Commission, which is online at � HYPERLINK http://www.pjb.co.uk/t-learning/contents.htm ��http://www.pjb.co.uk/t-learning/contents.htm�. For more general information on t-learning consult � HYPERLINK http://www.pjb.co.uk/t-learning.htm ��http://www.pjb.co.uk/t-learning.htm�. It is fair to say that the UK is not well advanced now in operational use of interactive TV for education, being behind some other countries such as Brazil (see for example the “TV Escola” project reported on at � HYPERLINK "http://www.labitv.futuro.usp.br/" ��http://www.labitv.futuro.usp.br/�). However, the DfES “Teachers TV” channel will be launched in 2005, “with interactive services” (DfeS press release of 9 July 2004, � HYPERLINK "http://www.dfes.gov.uk/pns/DisplayPN.cgi?pn_id=2004_0134" ��http://www.dfes.gov.uk/pns/DisplayPN.cgi?pn_id=2004_0134�). 


� The key phrase did turn out to be “such as”. Bluetooth 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�. 


Apart from the JISC TechLearn broadband report cited earlier, there are several useful JISC resources on wireless LANs, including:


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 European Commission Framework 5 project MOBIlearn Web site for information on current research in mobile learning – � HYPERLINK http://www.mobilearn.org/ ��http://www.mobilearn.org/�.


� See chapters 7, 8 and 10 of this compendium for more information on satellite TV and networking in the USA, Canada and other non-European countries.


� See chapter 11 for the case study on UNext/Cardean. Satellite does not seem to figure in UNext’s recent plans.


� Gilat (� HYPERLINK http://www.gilat.com/ ��http://www.gilat.com/�) are still active in this business, even though no universities are now listed among “major customers”. See the press release of 24 March 2004, “Gilat Signs Agreement with Russia’s Largest Open University”, � HYPERLINK http://www.gilat.com/PressRoom_PressRelease.asp?sbj=651 ��http://www.gilat.com/PressRoom_PressRelease.asp?sbj=651�.


� The Fantastic Corporation (� HYPERLINK http://www.fantastic.com/ ��http://www.fantastic.com/�) was one of the leading satellite system operators at the time of writing the original report. Since then the company has had difficulties and in 2004 it tried to go into voluntary liquidation (� HYPERLINK http://www.fantastic.com/fan_newsroom/news.php?id=127 ��http://www.fantastic.com/fan_newsroom/news.php?id=127�), but failed. The current situation is described on the page � HYPERLINK http://www.fantastic.com/2004/present.htm ��http://www.fantastic.com/2004/present.htm�.


� There now is little public information on the GENESIS project. For a passing reference, in the context of a country-by-country survey, see � HYPERLINK http://www.fantastic.com/fan_newsroom/news.php?id=127 ��http://www.fantastic.com/fan_newsroom/news.php?id=127�.


� The Intel Centrino range of processors, and the many laptop designs based on these, are now showing the feasibility of this. See � HYPERLINK http://www.intel.com/pressroom/archive/releases/20040510comp.htm ��http://www.intel.com/pressroom/archive/releases/20040510comp.htm�. See also the Intel white paper at � HYPERLINK http://www.intel.com/technology/ultrawideband/downloads/Ultra-Wideband.pdf ��http://www.intel.com/technology/ultrawideband/downloads/Ultra-Wideband.pdf� on ultra-wideband wireless technology.


� This white paper is no longer available on the Web. The current servers offered by Microsoft are Windows Server 2003. See � HYPERLINK http://www.microsoft.com/windowsserver2003/ ��http://www.microsoft.com/windowsserver2003/� and follow the links to the product overview and roadmap.


� Such organisations include eCollege (� HYPERLINK http://www.ecollege.com/ ��http://www.ecollege.com/�), the e-university ASP. They make substantial use of Microsoft Server software – see their press release of 15 June 2004 at � HYPERLINK http://www.ecollege.com/stories/press_06_15_04.learn?page=2200 ��http://www.ecollege.com/stories/press_06_15_04.learn?page=2200�.


� See the competitive comparisons available from Microsoft at � HYPERLINK http://www.microsoft.com/windows2000/server/evaluation/compare ��http://www.microsoft.com/windows2000/server/evaluation/compare�. Of course one should also read competitive comparisons from neutral advisors, hardware suppliers (who can usually support Linux as well as Windows) and rival server vendors.


� The (UK) CAA Centre closed in September 2001, although follow-on work continued 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/�. The former Director, Joanna Bull, continued to offer a CAA 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.


� Actually, after a lull, the area of specific CAA software is picking up again, largely as a result of greatly increased interest from education, although still from mainly outside the HE sector.


� There is a newish open source MLE called Moodle, short for Modular Object-Oriented Dynamic Learning Environment; however it does not seem to have much to do with MOOs in the above “Dungeons and Dragons” sense. For more details see � HYPERLINK "http://moodle.org/" ��http://moodle.org/�. For a list of the many Moodle sites around the world, see � HYPERLINK "http://moodle.org/sites/" ��http://moodle.org/sites/� - these include several UK universities now making pilot use of Moodle for e-learning delivery and support.


� There was no structural reason for doing the work from Denver, only that this unpredicted chunk of work took place during the WCET conference which was in Denver that year. Fortunately the hotel had broadband, and it was convenient to be in the USA since the time zones were not a problem when contacting US companies —Author.


� All URLs have been checked several times over the summer 2004 period. However, the URL that a user types will in several cases not be the one that is given back, due to take-overs and mergers. Nevertheless, what is interesting is that every company in the original list is either still in business or has a successor company in the same line of business. This is an interesting counter to the usual tales of downsizing and consolidation.


� All “commercial in confidence” conclusions have been removed from this document.


� All URLs have been checked several times over the summer 2004 period. However, the URL that a user types will in several cases not be the one that is given back, due to take-overs and mergers. Nevertheless, what is interesting is that most companies/organisations in the original list are either still in business or have a successor in the same line of business – although rarely now active in a sales sense in the UK HE sector. When a URL is in parentheses, it means it is either non-existent or returns a site which is clearly not relevant to the original mission (in many cases they seem to be portal sites parked on unused domains).


� This is reproduced as chapter 17 of this compendium.


� All vendor material was delivered by vendors in good faith in June/July 2000 to the study team. It is to be expected that all the products mentioned would have substantially evolved since that date and in particular corrected any bugs and problems that might here be referred to. The report does not quote from any specific “commercial in confidence” material supplied by vendors except in those situations where the facts and situations mentioned have since become known.


� From now on, the first time that a vendor is mentioned who has changed status since summer 2000, we shall provide a brief update.


In autumn 2002, Centrinity merged with OpenText Corporation (� HYPERLINK http://www.opentext.com/ ��http://www.opentext.com/�) to become the FirstClass Division of OpenText. There is a history of FirstClass at � HYPERLINK http://www.centrinity.com/ourcompany/CTIHistory/ ��http://www.centrinity.com/ourcompany/CTIHistory/�. 


� For a “neutral” update on the situation with rendering mathematics on the Web see the “W3C Math Home” at � HYPERLINK http://www.w3.org/Math/ ��http://www.w3.org/Math/�. From the accessibility point of view (see also chapter 23) the paper from Design Science at � HYPERLINK http://www.csun.edu/cod/conf/2004/proceedings/177.htm ��http://www.csun.edu/cod/conf/2004/proceedings/177.htm� is relevant. Design Science are one of the key developers of “Math on the Web” capabilities – their “Math on the Web: A Status Report” page at � HYPERLINK http://www.dessci.com/en/reference/webmath/status/default.htm ��http://www.dessci.com/en/reference/webmath/status/default.htm� is a good way of keeping up with developments.


� SMIL is Synchronised Multimedia Integration Language. For more on SMIL and similar terms see the glossary at � HYPERLINK http://service.real.com/help/library/guides/realonescripting/browse/htmfiles/glossary.htm ��http://service.real.com/help/library/guides/realonescripting/browse/htmfiles/glossary.htm�. 


� 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/�). Fretwell-Downing also joined a consortium bidding for the systems support to the e-University. See � HYPERLINK http://www.jisc.ac.uk/uploaded_documents/reading-bid.doc ��http://www.jisc.ac.uk/uploaded_documents/reading-bid.doc�, which states: “FDE & SmartForce… are jointly short-listed for participation in the HEFCE e-University”.


� In April 2004 FutureMedia launched Aktivna, a “new generation” of learning management system, based on their longstanding Solstra product (originally developed with BT) and other technologies � HYPERLINK http://www.futuremedia.co.uk/newsitem.php?id=47 ��http://www.futuremedia.co.uk/newsitem.php?id=47�.


� Since the time of writing, the WOLF product has broadened out to a product range called LearnWise sold by Granada Learning. LearnWise has its own site at � HYPERLINK http://www.learnwise.com/ ��http://www.learnwise.com/�. 


� IBM “will be retiring” the LearningSpace family of products from 30 April 2004 (� HYPERLINK "http://www.lotus.com/products/learnspace.nsf/wdocs/homepage" ��http://www.lotus.com/products/learnspace.nsf/wdocs/homepage�). The new product range includes the Lotus Learning Management System (� HYPERLINK http://www.lotus.com/lotus/offering6.nsf/wdocs/homepage ��http://www.lotus.com/lotus/offering6.nsf/wdocs/homepage�). There is a history of Lotus e-learning software at � HYPERLINK http://www-10.lotus.com/ldd/today.nsf/lookup/elearning_evolution ��http://www-10.lotus.com/ldd/today.nsf/lookup/elearning_evolution�. 


� Lund University has a sub-site in English at � HYPERLINK http://www.lu.se/lu/engindex.html ��http://www.lu.se/lu/engindex.html�. 


� The site still exists, but has no text in English.


� Unfortunately the Web site for NKS (� HYPERLINK http://www.nks.no/ ��http://www.nks.no/�) is all in Norwegian. Note that NKS is distinct from NKI, the Distance Education division of NKI Group (� HYPERLINK "http://www.nki.no/in_english.xsql" ��http://www.nki.no/in_english.xsql�). 


� ODBC stands for Open Database Connectivity, a Microsoft-inspired but now widely adopted standard by which programs can access databases.


� Sales of COSE are now handled directly by Staffordshire University. Future releases will also be available as open source.


� The Prometheus company was bought by Blackboard in 2000 (“Blackboard Buys Maker of Learning Software”, Washington Post, 8 January 2000, � HYPERLINK http://www.washingtonpost.com/ ��http://www.washingtonpost.com/�). Blackboard committed to support the product for “a transitional period”; however indications from the Blackboard site and former Prometheus reference sites are that the transitional period is over.


� For a case study on Cisco, including the Cisco Network Academy, see chapter 14 of this compendium.


� NETg is now called Thomson NETg (its main site is still at � HYPERLINK http://www.netg.com/ ��http://www.netg.com/�), part of the Thomson Corporation, � HYPERLINK http://www.thomson.com/ ��http://www.thomson.com/�. Thomson also now owns Prometric, the e-testing firm.


� For more on this topic see section 6 of chapter 17 in this compendium.


� 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 Smart�Force name survives mainly in the MySmartForce portal.


� FernUniversität in Hagen is the main German open university (� HYPERLINK "http://www.fernuni-hagen.de" ��http://www.fernuni-hagen.de�).


� There is a mini case study of the Dutch OU (OUNL, Open Universiteit Nederland, � HYPERLINK "http://www.ou.nl/info-alg-english-introduction/index.htm" ��http://www.ou.nl/info-alg-english-introduction/index.htm�), in chapter 6 of this compendium.


� See chapter 8 of this compendium for several relevant case studies in Australia.


� ICUS (� HYPERLINK http://www.icus.net/ ��http://www.icus.net/�) was founded in 1999 but (as is not unusual) took some months to get staffed up and begin service. Its original brief included HE e-learning but it specialises now in corporate learning solutions.


� The KU Leuven English-language Web site is at � HYPERLINK http://www.kuleuven.ac.be/english/ ��http://www.kuleuven.ac.be/english/�. 


� UOP is at � HYPERLINK http://www.phoenix.edu/ ��http://www.phoenix.edu/�. Even in summer 2000 they had 9,500 students online (see chapter 3). Regretfully, there is no case study of UOP in this compendium, but a number of pieces of useful information are spread across chapter 8 and 11. UOP now has “213,074 students as of May 31, 2004, including 109,784 attending via the internet through the University’s Online Campus” and “151 Campuses/Learning Centers in 30 States, Puerto Rico and Canada” (Quick Facts, on � HYPERLINK "http://www.phoenix.edu/mediarelations/" ��http://www.phoenix.edu/mediarelations/�). Note also that University of Maryland University College (UMUC) reports (summer 2004) over 110,000 online enrolments spread over 540 distinct courses online, which they claim as “probably the largest number of online enrollments in the world” (� HYPERLINK "http://www.umuc.edu/ip/umucfacts_02.html" ��http://www.umuc.edu/ip/umucfacts_02.html�).


� TechBC has now been absorbed into Simon Fraser University (see the SFU news release of 21 February 2004 at � HYPERLINK http://www.sfu.ca/mediapr/sfu_news/sfunews02210213.html ��http://www.sfu.ca/mediapr/sfu_news/sfunews02210213.html�), under an integration team run by Joanne Curry, then of Telelearning. The site � HYPERLINK http://www.techbc.ca/ ��http://www.techbc.ca/� has (as is not uncommon with redundant e-learning sites) become a portal to (other) e-learning services.


� WGU is often critiqued in presentations for being unsuccessful, and has even been reported by some analysts as having closed down. However, it has slowly grown and in 2004 “is growing by about 10 percent or 200 students each month. There are now about 1,800 students from all 50 states, Guam, Puerto Rico and eight different countries.” (WGU press release of 22 February 2004, as reported in the Deseret Morning News (� HYPERLINK "http://deseretnews.com/dn/view/0,1249,590045031,00.html" ��http://deseretnews.com/dn/view/0,1249,590045031,00.html�).


� A list of “all” e-universities (complete except for within the USA) is included in the Gazetteer annex to this compendium.


� This table is reproduced here because it was not flagged as “commercial in confidence” in the original report. The information is also now over three years old. The “commercial in confidence” analysis of this table has, however, been removed.


� DL stands for “Distance Learning”.


� Since the time of writing this report, UCISA (� HYPERLINK http://www.ucisa.ac.uk/ ��http://www.ucisa.ac.uk/�) and JISC have collaborated on a number of surveys of MLE use. In particular, a “Study of MLE Activity” was “commissioned by the JISC and UCISA in August 2002 from a consortium of research organisations led by the Social Informatics Research Unit at the University of Brighton. The research methods adopted were an extensive literature and Web review, consultation with key informants throughout the sector, a national survey of all FE and HE institutions attracting a 51% response, and a series of in-depth case studies.” (See � HYPERLINK "http://www.jisc.ac.uk/project_mle_activity.html" ��http://www.jisc.ac.uk/project_mle_activity.html� and � HYPERLINK http://www.mlestudy.ac.uk/. ��http://www.mlestudy.ac.uk/.�) 


� No longer active. By the way, the entries in this subsection are in alphabetical order of company.


� Michigan Virtual University is active, at � HYPERLINK http://www.mivu.org/ ��http://www.mivu.org/�. Blackboard appears now to be the favoured MLE provider (see the Blackboard site linked to � HYPERLINK http://www.mivu.org/courses/ ��http://www.mivu.org/courses/�; the list of partners at � HYPERLINK http://www.mivu.org/teaching/tools/partresource.asp ��http://www.mivu.org/teaching/tools/partresource.asp�; and the MVU interview with Matthew Pittinsky of January/February 2003 at � HYPERLINK http://ts.mivu.org/default.asp?show=article&id=1039. ��http://ts.mivu.org/default.asp?show=article&id=1039.�)


Note that the JSTOR service is also based in Michigan (see chapter 13 of this compendium).


� This site is only half-active, in that it has an e-learning portal now parked on it.


� What a difference three years makes. Blackboard announced recently, “as of the end of 2003 it surpassed three milestones. Blackboard now has more than 600 Blackboard Learning System(TM) enterprise licenses and more than 1,400 Blackboard Learning System - Basic Edition(TM) licenses. Together these support more than 12 million active Blackboard(R) learners and educators.” (Press release of 17 August 2004, � HYPERLINK "http://www.blackboard.com/about/press/prview.htm?id=604502" ��http://www.blackboard.com/about/press/prview.htm?id=604502�.) There is a list of UK customers given at � HYPERLINK http://www.blackboard.com/about/cc/bbuk/index.htm ��http://www.blackboard.com/about/cc/bbuk/index.htm� and case studies of Kingston and Durham universities are accessible from � HYPERLINK http://www.blackboard.com/about/cc/index.htm ��http://www.blackboard.com/about/cc/index.htm�.


� There are various case studies still available, for example at � HYPERLINK http://www.belhk.com/news/00108536-000F8B2A.0/OpenU.pdf ��http://www.belhk.com/news/00108536-000F8B2A.0/OpenU.pdf�. 


� The case study is not available but the University of Maine continues to run FirstClass. It is mentioned even on the home page of the University (� HYPERLINK http://www.umaine.edu/ ��http://www.umaine.edu/�) as well as on the IT Help Desk pages (� HYPERLINK "http://ithelpcenter.umaine.edu/services.php?section=firstclass" ��http://ithelpcenter.umaine.edu/services.php?section=firstclass�). 


� Re-running this search today yields fewer hits and some evidence of withdrawal of FirstClass (for example at Leeds Metropolitan University where it was withdrawn in December 2002 – see � HYPERLINK "http://www.leedsmet.ac.uk:8082/lco/php/az_index.php/alpha/f" ��http://www.leedsmet.ac.uk:8082/lco/php/az_index.php/alpha/f�); and the to-be-expected contest of procurements (e.g. at University of Edinburgh over eDiary solutions – see � HYPERLINK "https://adelie.ucs.ed.ac.uk/dstwiki/index.php/WorkPlan" ��https://adelie.ucs.ed.ac.uk/dstwiki/index.php/WorkPlan�); but still evidence of its use in traditional institutional and/or topic strongholds. Examples include the Open University; distance education – the Stirling MSc in Lifelong Learning, � HYPERLINK http://www.ioe.stir.ac.uk/mll/Study.htm ��http://www.ioe.stir.ac.uk/mll/Study.htm�; and teacher training – at Warwick, � HYPERLINK http://www2.warwick.ac.uk/fac/soc/wie/research/centres/centre/members/yvette_kingston/ ��http://www2.warwick.ac.uk/fac/soc/wie/research/centres/centre/members/yvette_kingston/�).


� The eCollege operation has grown substantially since summer 2000. Revenues for the last quarter were $20.9 million (£13.8 million), up 186% on the corresponding quarter for 2003 (press release of 10 August 2004, � HYPERLINK "http://www.ecollege.com/stories/press_08_10_04.learn?page=2200" ��http://www.ecollege.com/stories/press_08_10_04.learn?page=2200�). Student enrolments for distance learning were 327,000 in 2003 and are projected to rise to 460,000 in 2004 (press release of 23 February 2004, � HYPERLINK http://www.ecollege.com/stories/press_08_10_04.learn?page=2200) ��http://www.ecollege.com/stories/press_02_23_04.learn?page=2200�).


� Currently (summer 2004) the “Landmark Projects” given on the FD Learning “Virtual Learning Environment” site (see � HYPERLINK "http://www.fdlearning.com/html/products/learning_environment.htm" ��http://www.fdlearning.com/html/products/learning_environment.htm�) are Ufi learndirect, Buckinghamshire County Council and the South Yorkshire e-learning Programme (see � HYPERLINK "http://www.e-sy.info/" ��http://www.e-sy.info/�). 


� Now inactive.


� The entity selling LearnLinc went through a couple of iterations before it ended up with Gilat Communications Ltd at the time of writing the report (summer 2000). Then Gilat then went through several more iterations before LearnLinc ended up with its current owners. In a nutshell, and focussing on LearnLinc only, Gilat changed its name to Mentergy; Mentergy got into long-term financial difficulties (June 2001 through September 2002); Mentergy sold the assets round the LearnLinc product to EDT Learning (November 2002); and then EDT Learning changed its name to iLinc Communications (February 2004). iLinc Communications has a Web site at � HYPERLINK http://www.ilinc.com/ ��http://www.ilinc.com/� (and an almost identical one at � HYPERLINK http://www.learnlinc.com/ ��http://www.learnlinc.com/�) – its products, which include LearnLinc, TestLinc and others, are described at � HYPERLINK http://www.ilinc.com/products.php ��http://www.ilinc.com/products.php�. 


There are side stories to do with other products and subsidiaries of the Mentergy operation. A full audit trail of citations for this is not worth the space – key citations are “Mentergy Fighting to Survive” at � HYPERLINK http://www.globes.co.il/serveEN/globes/DocView.asp?did=497730&fid=980 ��http://www.globes.co.il/serveEN/globes/DocView.asp?did=497730&fid=980� and “EDT Learning Buys Mentergy Assets” at � HYPERLINK http://www.bizjournals.com/phoenix/stories/2002/11/04/daily13.html ��http://www.bizjournals.com/phoenix/stories/2002/11/04/daily13.html�. 


The Gilat Communications “big sister” company Gilat Satellite Networks has had some difficulties also but still exists at � HYPERLINK http://www.gilat.com/ ��http://www.gilat.com/�, offering a range of satellite products. There is a history of Gilat Satellite Networks at � HYPERLINK http://www.gilat.com/About_History.asp ��http://www.gilat.com/About_History.asp�.


� iLinc announced on 30 June 2004 that it was supplying its software to National University, California (see � HYPERLINK "http://www.ilinc.com/pressrelease/063004.htm" ��http://www.ilinc.com/pressrelease/063004.htm�) – the press release gives a list of other universities using iLinc software. 


� Although not widely used in HE, LearnWise is widely used in FE. Indeed, the 2003 JISC/UCISA MLE survey (reported by the Scottish FEU, � HYPERLINK http://www.sfeu.ac.uk/uploadFiles/Comparing_VLEs.pdf ��http://www.sfeu.ac.uk/uploadFiles/Comparing_VLEs.pdf�) stated that LearnWise was the third most popular MLE in HE and FE together. An up-to-date brochure on LearnWise (the enterprise-scale version called “Olympus”) targeted at HE and FE, with a selected list of customers, can be found at � HYPERLINK http://www.learnwise.com/pdf/LearnwiseBooklet.pdf ��http://www.learnwise.com/pdf/LearnwiseBooklet.pdf�. 


� UNext later decided to develop its own learning environment. See chapter 11 of this compendium.


� This quote is no longer online.


� The URL has changed from the time of writing the report. Currently (summer 2004) it is � HYPERLINK "http://www.lotus.com/products/r5web.nsf/0/52838F0E3345086F852568D6006F5B58?OpenDocument" ��http://www.lotus.com/products/r5web.nsf/0/52838F0E3345086F852568D6006F5B58?OpenDocument�.


� A recent article with a good historical perspective on Lotus Notes is “Laying it on the Line with Learning”, Summit (the Henley Management College business magazine), issue 8, Summer 2003, � HYPERLINK http://www.henleymc.ac.uk/henleymc03.nsf/files/SummitIssue8.pdf/$FILE/SummitIssue8.pdf ��http://www.henleymc.ac.uk/henleymc03.nsf/files/SummitIssue8.pdf/$FILE/SummitIssue8.pdf�.


� The full UMass Lowell case study can be accessed from the IntraLearn “Success Stories” page at � HYPERLINK http://www.intralearn.com/4030_SuccessStories.asp ��http://www.intralearn.com/4030_SuccessStories.asp�. 


� Other HE customers of IntraLearn include UMass Dartmouth and UMass Online (see the “IntraLearn Users” site at � HYPERLINK http://www.intralearn.com/4080_IntraLearnUsers.asp ��http://www.intralearn.com/4080_IntraLearnUsers.asp� and the press release of 6 November 2003 at � HYPERLINK http://www.intralearn.com/4010_PR-UMassOnline.asp ��http://www.intralearn.com/4010_PR-UMassOnline.asp�). There is also a relevant sale to the Belgian adult e-learning operation BIS Online (press release of 16 December 2003 at � HYPERLINK "http://www.intralearn.com/4010_PR-BIS.asp" ��http://www.intralearn.com/4010_PR-BIS.asp�). 


� It is not clear how many students are at Jones International University. It was estimated in early 2001 that JIU had around 9,000 online enrolments (see chapter 11 of this compendium for this and more on student numbers of some of the leading US e-universities). Current student numbers are not given on the Web site, but the spring 2003 newsletter notes that 86 students will graduate “in the Class of 2003” and that students and tutors are spread over 70 countries (there is no stand-alone URL but there is a link from � HYPERLINK http://www.jonesinternational.edu/aboutJIU/index.php ��http://www.jonesinternational.edu/aboutJIU/index.php�). A minimalist analysis based on just one graduation ceremony per year (as the terminology suggests) and a minimum eight-year spell (half-time) in the system gives a “full-time equivalent” degree student loading of around 300 students, which seems far too low. OBHE reports that “JIU does not disclose enrolment figures on its website, but according to an article in the Denver post, had about 2,000 students in 2001 (the majority non-degree)” (Breaking News article of 24 May 2002, � HYPERLINK "http://www.obhe.ac.uk/news/" ��http://www.obhe.ac.uk/news/�). It seems most likely that JIU has many non-degree students also.


� The status of the Knowledge Mechanics Group is not clear. The company is still listed in the standard financial databases, with a low level of activity, but the last non-financial Web reference is for a conference attendance in 2003. The Web site � HYPERLINK http://www.knowledgemechanics.com/ ��http://www.knowledgemechanics.com/� is active but has a different company “Platinum Television Group” sitting on it.


� The learnOnline Web site is at � HYPERLINK http://www.learnonline.org.uk/ ��http://www.learnonline.org.uk/� but has no information dated 2003–04. Note also that there is a different (US) company learnonline.com, with Web site � HYPERLINK http://www.learnonline.com/ ��http://www.learnonline.com/�.


� Since the time of writing the report, LUVIT has sold its system to many universities including several outside Sweden. The list of university clients includes: in Sweden, the Swedish National Defence College, the Royal Institute of Technology KTH, Stockholm University and several others; in Norway, NKS and the University of Bergen (Norway); in Denmark, the IT University of Copenhagen; and further afield, the University of Porto (Portugal), Beijing Union University, and institutions in Belgium, Spain, Switzerland, and Chile (� HYPERLINK http://www.luvit.com/P04.m4n?id=679 ��http://www.luvit.com/P04.m4n?id=679�). Note that the UK company Futuremedia plc is a part-owner of LUVIT (� HYPERLINK "http://www.luvit.com/P04.m4n?id=645" ��http://www.luvit.com/P04.m4n?id=645�). 


� Readers should remember the narrow parameters of the search: large-scale, university-level, off-campus (primarily home-based) e-learning.


� There are mini case studies of NextEd and the GUA in chapter 8 of this compendium, “Australia and Asia”. The current membership of GUA includes Derby and Glamorgan Universities in the UK and four non-UK universities: Auckland, RMIT, UniSA and Wisconsin–Milwaukee.


� The UHI Millennium Institute, with its strapline of “Creating the University of the Highlands and Islands”, has been active in e-learning for 10 years. An overview of their activities is at � HYPERLINK http://www.uhi.ac.uk/publications/related/jisc_autumn2002.shtm ��http://www.uhi.ac.uk/publications/related/jisc_autumn2002.shtm� – the paper gives a thoughtful analysis of why UHI is not a virtual university. Technologies used for e-learning have included FirstClass computer conferencing in the 1990s, more recently video-conferencing and most recently, managed learning environments. GroupWise was and continues to be the main e-mail system.


� A Web search in summer 2004 for “GroupWise AND e-learning” turned up the Universities of Cardiff, Dundee, Manchester Metropolitan, Nottingham, Thames Valley, UHI, and Warwick. Novell’s education portal is at � HYPERLINK http://www.novell.com/industries/education/ ��http://www.novell.com/industries/education/�. 


� The WebBoard product has now been acquired by Akiva (� HYPERLINK "http://www.akiva.com/" ��http://www.akiva.com/�). Akiva released version 6.0 of WebBoard in July 2002 and version 7.0, with a host of new features (including blogging), in January 2004 (� HYPERLINK "http://www.akiva.com/company/press.cfm?id=29" ��http://www.akiva.com/company/press.cfm?id=29�). Akiva also offers other collaboration systems including WebMeeting and ChatSpace, as well as the “Madrid Platform”, an open-source toolkit (press release of 11 November 2003, � HYPERLINK "http://www.akiva.com/company/press.cfm?id=28" ��http://www.akiva.com/company/press.cfm?id=28�). 


� Tuck (� HYPERLINK http://www.tuck.dartmouth.edu/ ��http://www.tuck.dartmouth.edu/�) still uses WebBoard. While Tuck has a strapline of the “24/7 MBA” (for details see � HYPERLINK http://www.dartmouth.edu/tuck/alumni/publications/s2004_247mba.pdf ��http://www.dartmouth.edu/tuck/alumni/publications/s2004_247mba.pdf�), there is also an off-campus programme called “Online Bridge” designed for employees in corporations, delivered using technology from iLinc (� HYPERLINK "http://www.dartmouth.edu/tuck/programs/online.html" ��http://www.dartmouth.edu/tuck/programs/online.html�). 


� Ufi learndirect installed WebBoard and were certainly running it until 2003.


� This situation has changed significantly now. It is likely that the “reference sell” use of WebBoard by Ufi and The Sheffield College for online learning encouraged much other activity, including among professional associations and trades unions. In this context, see the recent TUC planning document for their 2004 online learning strategy at � HYPERLINK http://www.learningservices.org.uk/national/learning-3541-f4.cfm ��http://www.learningservices.org.uk/national/learning-3541-f4.cfm�.


� LeTTOL (Learning To Teach On-Line, � HYPERLINK http://www.sheffcol.ac.uk/lettol/ ��http://www.sheffcol.ac.uk/lettol/�) is an award-winning accredited online distance-learning course delivered by The Sheffield College. 


� For a full description of COSE and its uses see � HYPERLINK http://www.staffs.ac.uk/COSE/ ��http://www.staffs.ac.uk/COSE/�. 


� Prometheus has recently been replaced. The page � HYPERLINK http://prometheus.gwu.edu ��http://prometheus.gwu.edu� redirects in 5 seconds to � HYPERLINK http://blackboard.gwu.edu/webapps/login ��http://blackboard.gwu.edu/webapps/login�, indicating a replacement by Blackboard.


� Vanderbilt are currently (summer 2004) in transition to Blackboard 6.0.11 – the page � HYPERLINK http://prometheus.vanderbilt.edu ��http://prometheus.vanderbilt.edu� has a link to � HYPERLINK http://www.vanderbilt.edu/its/prometheus/transition.htm ��http://www.vanderbilt.edu/its/prometheus/transition.htm�, which also contains a useful description of the evaluation process that Vanderbilt went through, including the short-listed MLEs.


� Again, what a difference three years makes. Questionmark now has more than 1,000 HE and other customers around the world. The main site � HYPERLINK http://www.questionmark.com/ ��http://www.questionmark.com/� offers a choice of six languages: English (UK), English (US!), Spanish, French, German and Dutch. There is an impressive list of technology partners at � HYPERLINK http://www.questionmark.com/uk/partners/partners.htm ��http://www.questionmark.com/uk/partners/partners.htm� and it is well known that Questionmark offers close integration with leading MLE/ASP vendors including Blackboard, WebCT and eCollege, as cited below: 


� HYPERLINK http://www.questionmark.com/uk/news/pressreleases/blackboard_connector_july_2003.htm ��http://www.questionmark.com/uk/news/pressreleases/blackboard_connector_july_2003.htm�. 


� HYPERLINK http://www.questionmark.com/uk/news/pressreleases/webct_connector_july_2004.htm ��http://www.questionmark.com/uk/news/pressreleases/webct_connector_july_2004.htm�.


� HYPERLINK http://www.questionmark.com/us/news/pressreleases/ecollege_july_2004.htm ��http://www.questionmark.com/us/news/pressreleases/ecollege_july_2004.htm� (on the US site).


� Depending on how one interprets “similar”, the situation has changed a little. Saba was chosen as the MLE for the Scottish University for Industry (learndirect Scotland), now a member of the Global Customer Advisory Board at � HYPERLINK http://www.saba.com/news_events/press_releases/2004/news_011404.htm ��http://www.saba.com/news_events/press_releases/2004/news_011404.htm�. Several Saba MLE-related systems were also chosen in 2003 for eArmyU (press release of 29 April 2003, � HYPERLINK "http://www.saba.com/news_events/press_releases/2003/news_042903.htm" ��http://www.saba.com/news_events/press_releases/2003/news_042903.htm�). 


� The original press release for this can be found at � HYPERLINK http://www.capella.edu/REBORN/html/pressroom/news/smartforcepr.aspx ��http://www.capella.edu/REBORN/html/pressroom/news/smartforcepr.aspx�, but there is no later press release or any other information mentioning SkillSoft (the successor company) on the Capella Web site.


� Teknical (� HYPERLINK http://www.teknical.co.uk/ ��http://www.teknical.co.uk/�) was bought by Serco Learning in January 2004 for a reported low figure of £350,000 (� HYPERLINK http://www.unison.org.uk/bargaining/doc_view.asp?did=1151&pid=604 ��http://www.unison.org.uk/bargaining/doc_view.asp?did=1151&pid=604� – the SERCO/Teknical press release is at � HYPERLINK http://www.teknical.co.uk/News/news_articles/2004/0104.htm ��http://www.teknical.co.uk/News/news_articles/2004/0104.htm�). Teknical continues in business at the former Web site. The system was originally developed at the University of Lincoln and Humberside (now the University of Lincoln).


� There are two mentions of Tegrity in a UK context in recent years: in the document “Learning and Teaching Strategy 2003–2006”, Northumbria University, September 2003 (most such documents are not public, so congratulations to Northumbria on their openness); and in a research plan at the University of Plymouth from a student at Plymouth College of Further Education. We understand that Tegrity is still available at Plymouth although the university Web site retains no trace of the potential trial underway at the time of writing the original report (personal communication).


� Though small, the company is still in business. It is now called TELEstraininglobal Inc and a client list is at � HYPERLINK http://www.telestraining.com/about/about.htm ��http://www.telestraining.com/about/about.htm�. There is also a subsidiary TELEtraining Brasil – see � HYPERLINK http://www.telestraining.com.br/faleconosco.htm ��http://www.telestraining.com.br/faleconosco.htm� for more information.


� VLEI customers number over 30: outside Canada, they come from the USA, Mexico, Brazil, Spanish-speaking South America, Caribbean, Africa, Asia, Australia and several in Europe including Aalborg University (Denmark).


� Sheffield Hallam University now uses Blackboard campus wide (� HYPERLINK "http://e-learning.shu.ac.uk/" ��http://e-learning.shu.ac.uk/�). 


� Mid Sweden University is innovative in its pedagogy and internationally oriented. Its Web site � HYPERLINK http://www.mh.se/ ��http://www.mh.se/� has a link to a substantial sub-site of English-language pages. It is involved in several e-learning projects, some under the “Swedish Net University” programme (� HYPERLINK "http://www.e-uni.ee/Minerva/doc/SwedishNetUniversity.pdf" ��http://www.e-uni.ee/Minerva/doc/SwedishNetUniversity.pdf�).


� In 2002, Deakin selected WebCT for its campus-wide solution (see the WebCT Newsletter, October 2002, � HYPERLINK "http://www.webct.com/service/ViewContent?contentID=13162978" ��http://www.webct.com/service/ViewContent?contentID=13162978�). For a fascinating audio overview of Deakin’s more recent e-learning activities, check out � HYPERLINK http://www.deakin.edu.au/teachlearn/cases/2003cases.htm ��http://www.deakin.edu.au/teachlearn/cases/2003cases.htm�.


� WebCT now claim to be “the world’s leading provider of integrated e-learning systems for higher education”, with product versions in 14 languages and with sites in 80 countries. There is a specific Europe/Russia page at � HYPERLINK http://www.webct.com/europe ��http://www.webct.com/europe� with a list of “selected customers” (very much less than a full list) at � HYPERLINK http://www.webct.com/europe/viewpage?name=europe_selected_customers ��http://www.webct.com/europe/viewpage?name=europe_selected_customers�. In the UK both of (and only) Coventry University and the University of Ulster figure as case studies (� HYPERLINK http://www.webct.com/success/viewpage?name=success_case_studies ��http://www.webct.com/success/viewpage?name=success_case_studies�), WebCT Institutes (� HYPERLINK http://www.webct.com/institutes ��http://www.webct.com/institutes�) and “selected customers”.


� Still at � HYPERLINK http://www.cuonline.edu/ ��http://www.cuonline.edu/�. The home page indicates that CU Online is running a twin-track MLE policy, with both Blackboard (in-house) and eCollege (ASP).


� As noted in an earlier footnote, TechBC has closed and the students absorbed into the Surrey Campus of Simon Fraser University.


� Birkbeck continues its strong tradition of distance learning – see � HYPERLINK http://www.bbk.ac.uk/distance/ ��http://www.bbk.ac.uk/distance/�. WebCT is now the centrally supported MLE (� HYPERLINK "http://www.bbk.ac.uk/tlt/webct/" ��http://www.bbk.ac.uk/tlt/webct/�). However, FirstClass is still used (� HYPERLINK "http://www.bbk.ac.uk/manop/op/mode.htm" ��http://www.bbk.ac.uk/manop/op/mode.htm�). The Teaching and Technology newsletter for summer 2004 has an interesting article about the issues affecting collaboration within a federal university system where most of the other colleges run Blackboard (� HYPERLINK "http://www.bbk.ac.uk/tlt/news/summer_new_2004.pdf" ��http://www.bbk.ac.uk/tlt/news/summer_new_2004.pdf�). 


� This press release is now not relevant. UNext decided later to develop their own system – see chapter 11 of this compendium for a full case study on UNext.


� See the earlier footnote, to subsection 6.1, for some information on UOP.


� This is confirmed by � HYPERLINK http://mlg-gam.ic.gc.ca/en/docs/analysis/page_04.asp ��http://mlg-gam.ic.gc.ca/en/docs/analysis/page_04.asp�, written in 1999 but apparently updated in 2003 – more recent information is scanty. Convene was bought by Learning Technology Partners (� HYPERLINK http://www.learntechpartners.com/ ��http://www.learntechpartners.com/�) in September 2002 (San Francisco Business Times, 5 September 2002, � HYPERLINK "http://sanfrancisco.bizjournals.com/sanfrancisco/stories/2002/09/02/daily31.html" ��http://sanfrancisco.bizjournals.com/sanfrancisco/stories/2002/09/02/daily31.html�).


� For details see � HYPERLINK http://www.aktors.org/akt/ ��http://www.aktors.org/akt/�. There is a comprehensive site covering organisations, people, outcomes, etc. – with links to sites at partner organisations. From the point of view of this chapter, the page on Technologies is particularly relevant – � HYPERLINK http://www.aktors.org/technologies/ ��http://www.aktors.org/technologies/�.


� Note that several of these links (in parentheses) are no longer operative and that there is no information now on the JISC site about any of these projects, apart from a note that they existed. However, most of the projects are briefly described in the JTAP report The Potential Contribution of Virtual and Remote Laboratories to the Development of a Shared Virtual Learning Environment (JTAP Report 13, October 1997, � HYPERLINK http://www.jisc.ac.uk/uploaded_documents/jtap-013.doc ��http://www.jisc.ac.uk/uploaded_documents/jtap-013.doc�).


� The information in this subsection should be regarded as complementary to the more thorough treatment of TLTP projects in section 4 of chapter 17 in this compendium.


� The site � HYPERLINK http://www.proacte.com/projects/ ��http://www.proacte.com/projects/� contained a comprehensive database of all the projects funded under the education and training action of the European Commission's Information Society Technologies (IST) programme. However, this site is now closed for updates since the end of the Fifth Framework programme.


� For some historical perspective about REM, its predecessors and successors, see the CoMANTle page � HYPERLINK http://toomol.bangor.ac.uk/CoManTLE/documents/calhistory.html ��http://toomol.bangor.ac.uk/CoManTLE/documents/calhistory.html� of September 2001. Details on Colloquia are at � HYPERLINK http://www.colloquia.net/ ��http://www.colloquia.net/�. (It was one of the suppliers surveyed by this report.)


� The central Web site for this programme is at � HYPERLINK http://www.cordis.lu/ist/ist-fp5.html ��http://www.cordis.lu/ist/ist-fp5.html�. An alphabetical list of projects can be accessed from � HYPERLINK http://www.cordis.lu/ist/projects/projects.htm ��http://www.cordis.lu/ist/projects/projects.htm�. 


� Note that for the IST projects we have removed the URLs that were given, as they do not work since the last reorganisation of the Cordis database content management system. However, in all cases we give the project reference code and the URL for the project Web site (if known) – but note that most of these do not work now, still relatively soon after the end of FP5.


� The project site was � HYPERLINK http://www.ist-universal.org/ ��http://www.ist-universal.org/� but that has been taken over by a sales agency and is not recommended.


� The project site was (www.cuber.net) but is not functional.


� The project site is � HYPERLINK http://www.virtual-blackboard.iao.fraunhofer.de/ ��http://www.virtual-blackboard.iao.fraunhofer.de/� but has rather minimal information.


� There is no project site given for DIVILAB. There is an excellent project site for PEARL at � HYPERLINK http://iet.open.ac.uk/pearl/ ��http://iet.open.ac.uk/pearl/�, with downloadable papers and presentations.


� The project site was (www.winds-university.org) but is not functional.


� The project site is � HYPERLINK http://www.ontoknowledge.org/ ��http://www.ontoknowledge.org/�. This is an excellent model of what a project site should be, with much information including a list of deliverables, most of which can be downloaded.


� The project site is � HYPERLINK http://www.epros.ed.ac.uk/iqml/ ��http://www.epros.ed.ac.uk/iqml/�. This is another excellent model of what a project site should be, with much information including a list of deliverables, most of which can be downloaded.


� Neither TELENET nor ADAPT-IT have project sites. 


� There is a good project site at � HYPERLINK http://www.ledanet.org/ ��http://www.ledanet.org/�, with downloadable reports including the project final report.


� There is no project site.


� There is no project site.


� KOD has an attractive multimedia project site at � HYPERLINK http://www.kodweb.org/ ��http://www.kodweb.org/�, but no downloadable reports.


� The PROMETEUS organisation is at � HYPERLINK http://www.prometeus.org/ ��http://www.prometeus.org/�. The site seems rather inactive, with no news or other updates since late 2002.


� That does not seem to have happened. A historical perspective on SCORM is at � HYPERLINK http://www.adlnet.org/index.cfm?fuseaction=SCORMHistory ��http://www.adlnet.org/index.cfm?fuseaction=SCORMHistory�. 


� See � HYPERLINK http://grouper.ieee.org/LTSC/wg12/ ��http://grouper.ieee.org/LTSC/wg12/� for more on LOM.


� This seems to be slowly changing. However, the list of Internet2 working groups and their topics at � HYPERLINK http://www.internet2.edu/working-groups.html ��http://www.internet2.edu/working-groups.html� suggests that the needs of e-learning are still not clearly and directly articulated to Internet2 (by directly we mean not mediated via EDUCAUSE, WCET or other agencies).


� The other obvious exception now is the work by MIT on OKI (see � HYPERLINK http://web.mit.edu/oki/ ��http://web.mit.edu/oki/�) and now the work of Sakai on community source MLEs: 


“The Sakai Project is a $6.8M [£3.8 million] community source software development project founded by The University of Michigan, Indiana University, MIT, Stanford, the uPortal Consortium, and the Open Knowledge Initiative (OKI) with the support of the Andrew W. Mellon Foundation. The project is producing open-source Collaboration and Learning Environment (CLE) software with the first release in July 2004. The Sakai Educational Partners’ Program (SEPP) extends this community source project to other academic institutions around the world, and is supported by the William and Flora Hewlett Foundation and SEPP member contributions.” (� HYPERLINK "http://www.sakaiproject.org/" ��http://www.sakaiproject.org/�). 


� This was oversimplifying, although truer then than now. Much of the remainder of the e-learning research would have been funded by CANARIE – see chapter 10 of this compendium for a full case study of that, including some updating to the present day.


� At the time of writing the report, the TeleLearning NCE program was well known in UK e-learning circles and there was considerable contact between the UK and Canadian e-learning researchers – and indeed between EU and Canadian researchers. However, in 2002 the TeleLearning NCE program was brought to an abrupt end. More recently, the project site � HYPERLINK http://www.telelearn.ca/ ��http://www.telelearn.ca/� was reduced to a redirector to the archive site at � HYPERLINK http://wildcat.iat.sfu.ca/ ��http://wildcat.iat.sfu.ca/�, but this contains much less material than the project site, and it is organised quite differently. Consequently we shall not even try to give a replacement audit trail for all the quotes from project sites in the rest of this section.


For background on the Network of Centres of Excellence Program, the reader is referred to � HYPERLINK http://www.nce.gc.ca/about_e.htm ��http://www.nce.gc.ca/about_e.htm�. The programme has been operating for 15 years. A list of current networks is at � HYPERLINK "http://www.nce.gc.ca/nets_e.htm" ��http://www.nce.gc.ca/nets_e.htm�; a list of previous ones (others have been closed down also) at � HYPERLINK http://www.nce.gc.ca/nets89_e.htm ��http://www.nce.gc.ca/nets89_e.htm�, of which one was TL-NCE; and there is a stub page at � HYPERLINK http://www.nce.gc.ca/nces-rces/telel_e.htm ��http://www.nce.gc.ca/nces-rces/telel_e.htm� with one (and only one) of the outcomes from the research.


� VLEI Inc is at � HYPERLINK http://www.vlei.com/ ��http://www.vlei.com/�. 


� Viewed from a time base of summer 2000. We did not know then that it would be the last phase.


� The TeleLearning Network was originally built around four “beacon technologies”: Collaboration Architecture and Design Resources for Telelearning (CadreTel), Computer Supported Intentional Learning Environment (CSILE), Teleform and Virtual-University (Virtual-U). See the “Backgrounder” document from 1995 at � HYPERLINK http://www.sfu.ca/mediapr/Releases/News/1995/July95/beacon.html ��http://www.sfu.ca/mediapr/Releases/News/1995/July95/beacon.html�. 


� Most citations now have no active links since the Telelearning Web site was archived.


� There is some information on the project at � HYPERLINK http://www.cecm.sfu.ca/TLRN/ ��http://www.cecm.sfu.ca/TLRN/�, on the site of the Centre for Experimental and Constructive Mathematics (� HYPERLINK http://www.cecm.sfu.ca/cecm_info/ ��http://www.cecm.sfu.ca/cecm_info/�) at Simon Fraser University. 


� There is more information about JETS on the page � HYPERLINK http://www.mcrlab.uottawa.ca/jets/ ��http://www.mcrlab.uottawa.ca/jets/�, from the Multimedia Communications Research Laboratory at the University of Ottawa; and a timeline of JETS-related events at � HYPERLINK http://www.mcrlab.uottawa.ca/news.html ��http://www.mcrlab.uottawa.ca/news.html�. For more on the technological basis of JASMINE see � HYPERLINK http://www.mcrlab.uottawa.ca/papers/jasmine-idms2000.pdf ��http://www.mcrlab.uottawa.ca/papers/jasmine-idms2000.pdf� and for the context see the 2003 research proposal � HYPERLINK http://www.mcrlab.uottawa.ca/NCIT_2003.htm ��http://www.mcrlab.uottawa.ca/NCIT_2003.htm�. 


� The press release is no longer online but there is summary information on POOL at the CANARIE project listing � HYPERLINK http://www.canarie.ca/funding/elearning/projects.html#20 ��http://www.canarie.ca/funding/elearning/projects.html#20� and a presentation on POOL at � HYPERLINK http://www.canarie.ca/conferences/elearning2000/presentations/nickgalan.ppt ��http://www.canarie.ca/conferences/elearning2000/presentations/nickgalan.ppt�.


� See the above footnote.


� More information about POOL and Canada’s learning repositories in general can be found in the CANARIE/Industry Canada’s 2002 Report on Learning Object Repositories, � HYPERLINK "http://www.canarie.ca/funding/elearning/lor.pdf" ��http://www.canarie.ca/funding/elearning/lor.pdf�. Canada has also set up the eduSource project, “focused on the creation of a network of linked and interoperable learning object repositories across Canada” (� HYPERLINK "http://www.edusource.ca/english/what_eng.html" ��http://www.edusource.ca/english/what_eng.html�).


� The situation has now substantially changed with the success on the global market of WebMCQ, now re-branded as MCQ International (� HYPERLINK "http://www.mcqi.com.au/" ��http://www.mcqi.com.au/�) and the Macquarie University E-Learning Centre of Excellence (� HYPERLINK "http://www.melcoe.mq.edu.au/" ��http://www.melcoe.mq.edu.au/�). The name of James Dalziell links these two.


� Then it contracted back to the satellite base, as described in an earlier footnote.


� The world has moved on. The Gazetteer annex gives some examples of e-learning labs in other parts of the world. There are also powerful operational systems coming out of Australia, mainland China and Malaysia. In terms of promising directions, a particularly interesting system is the SOUL system at Hong Kong University – see � HYPERLINK http://www.soul.hkuspace.org/home/eng/aboutus/ ��http://www.soul.hkuspace.org/home/eng/aboutus/�.


� A number of vendors made routine points in this section of the original report, which in the interest of space in an already-long report, the editors have omitted.


� That is, WAP. Many sites use that expression, as a Web search will demonstrate. 


� See the GUARDIANS Web site at � HYPERLINK http://www.fdgroup.co.uk/guardians/ ��http://www.fdgroup.co.uk/guardians/�. More general information about FD Learning’s R&D is at � HYPERLINK http://www.fdlearning.com/html/company/research_development.htm ��http://www.fdlearning.com/html/company/research_development.htm�. 


� As an exercise for our readers, it would be interesting to compare the pedagogic approaches across the ASP community: NextEd, eCollege, etc.


�.See in particular the more recent (2003) white paper Preparing Information Systems for Global Web Based Education at � HYPERLINK http://www.nexted.com/nexted/white-papers/3/ ��http://www.nexted.com/nexted/white-papers/3/�. 


� As described in the PwC reports, the navigator assists students to find “learning pathways” through course material, suitable to their learning needs but within the constraints of prerequisites and accreditation.


� Linda Harasim of Simon Fraser University was from 1995�–2002 the network leader and CEO of Canada's TeleLearning Network of Centres of Excellence. A biography of her from that era is at � HYPERLINK http://ts.mivu.org/default.asp?show=bio&id=319 ��http://ts.mivu.org/default.asp?show=bio&id=319�. 


� Paul Lefrere was co-director of the UK IMS Centre 1998–2000 and then director, Networking and Partnerships, of CETIS (� HYPERLINK http://www.cetis.ac.uk/content/20020719154057 ��http://www.cetis.ac.uk/content/20020719154057�).


� For a more comprehensive treatment of this topic see sections 4 and 5 of chapter 18, “Administrative Systems”, in this compendium. However, there is no need to read any updates to the material in this subsection (8.1) in order to understand the next subsection (8.2) on vendor input. (The fact that different study teams had overlapping briefs was known to HEFCE and, it is believed, judged by them as necessary in view of the speed of working required.)


� The official IMS site is � HYPERLINK http://www.imsglobal.org/ ��http://www.imsglobal.org/� – the one given is the former name but still works.


� There seems to be some confusion on the IMS site. The link to the Enterprise press release of 2 Nov�ember 1999 (� HYPERLINK http://www.imsglobal.org/pressrelease/pr991102.cfm ��http://www.imsglobal.org/pressrelease/pr991102.cfm�) in fact takes browsers to a press release of 25 February 2000 – however, this does link to the index page for the Enterprise specification at � HYPERLINK http://www.imsglobal.org/enterprise/index.cfm ��http://www.imsglobal.org/enterprise/index.cfm�. 


� Readers who just must understand this last sentence now should refer instantly to chapter 18 of this compendium.


� The history of this can be found in the IMS press releases: from the announcement of a plan in January 2001 (� HYPERLINK http://www.imsglobal.org/pressrelease/pr010116.cfm ��http://www.imsglobal.org/pressrelease/pr010116.cfm�) through the publication of guidelines in September 2002 (� HYPERLINK http://www.imsglobal.org/pressrelease/pr020920.cfm ��http://www.imsglobal.org/pressrelease/pr020920.cfm�) to finally the draft specification in April 2003 (� HYPERLINK "http://www.imsglobal.org/pressrelease/pr030428.cfm" ��http://www.imsglobal.org/pressrelease/pr030428.cfm�). 


� It did not happen. There is much debate about the reasons why it did not happen, and what this might say about the priorities of the generality of IMS members.


� Ipix is at � HYPERLINK http://www.ipix.com/ ��http://www.ipix.com/�. Their subsidiary InfoMedia (� HYPERLINK http://infomedia.ipix.com/ ��http://infomedia.ipix.com/�) offers the 360° software.


� This was a not uncommon position among smaller vendors in 2000.


� Again, readers should bear in mind the date of writing this report, 2000 – in particular, before the TechDIS service started.


� Several inactive URLs with no obvious replacement have been omitted.


� For more on the NLO see section 7 of chapter 17 of this compendium. The NETg NLO was an influential concept at the time and readers will find several other references to it in chapters of the compendium.


� Some of this subsection will therefore overlap with the material in chapter 18 of this compendium.


� This approach to bulletin-board architecture is much more common today (summer 2004), as relational-database technology has matured and pushed into the background other database technologies, even special-purpose ones.


� The Hot Potatoes assessment system has become quite widely used now in UK HE.


� As high-stakes automated assessment makes inroads into HE, this view might have to change.


� The evidence from � HYPERLINK http://forside.skolekom.dk/Indhold/punkt5/Nyheder ��http://forside.skolekom.dk/Indhold/punkt5/Nyheder� (January 2004) and � HYPERLINK http://forside.skolekom.dk/indhold/punkt6/Kursus%20og%20workshop ��http://forside.skolekom.dk/indhold/punkt6/Kursus%20og%20workshop� (a workshop to be held in October 2004) suggests that SkoleKom is still running FirstClass. 


� The situation now that Akiva (� HYPERLINK "http://www.akiva.com/" ��http://www.akiva.com/�) has bought WebBoard is likely to be very different, so that comments from the O’Reilly era are of only historical interest. Akiva released WebBoard version 7.0, with a host of new features (including blogging), in January 2004 (� HYPERLINK "http://www.akiva.com/company/press.cfm?id=29" ��http://www.akiva.com/company/press.cfm?id=29�). 


� SUNY and WebCT announced a system-wide licensing agremeent for WebCT in January 2002 � HYPERLINK http://www.webct.com/service/ViewContent?contentID=8316247 ��http://www.webct.com/service/ViewContent?contentID=8316247�, so that the current status of TopClass at SUNY is not clear. The SUNY Learning Network has a comprehensive site at � HYPERLINK http://sln.suny.edu/sln/ ��http://sln.suny.edu/sln/�.


� For more on eLib, see chapter 17 in this compendium.


� WGU has slowly grown to around 1,800 students (see earlier footnote).


� This seems overly cryptic even for the era. What the authors were trying to say was that NextEd and eCollege were interested, plus another few large operators from the publishing and IT worlds.


� This document has been edited to remove financial information and detailed CVs of key staff – otherwise it is complete. The bid was submitted to HEFCE on 5 May 2000 following HEFCE’s sending out of an Invitation to Tender to various universities, companies and agencies on or around 11 April 2000 (see chapter 15 of this compendium for the text of that ITT). The formatting is as far as possible that in the original document, except for some minimal changes (e.g., Times New Roman instead of Arial) to ensure a non-disruptive inclusion into the report’s existing format and structure.―Ed. 


� That is, the annex to this bid (reproduced at the end of the bid document) —Ed.


� At Sheffield Hallam University.
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