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1 Introduction

The UK higher (and now further) education sector has made a major commitment, through the Joint Information Systems Committee (JISC), to the provision of access to quality assured information sources via subject portals. The origins of this development can be found in the Electronic Libraries Programme (eLib), where a strand of development produced the subject gateways. These – essentially ordered lists of links to Internet resources – developed into subject hubs, one of whose services is to be the subject portal. Development from gateways/hubs to hubs/portals has been funded under the JISC 5/99 programme and from other sources. The overall shape of the development, and some degree of strategic direction, is achieved through the Resource Discovery Network (RDN), which has also released RDNi, a plug-in service which enables service providers to enable cross-hub searching.

The purpose of this deliverable report is to comment upon the portal development process, as an integral part of the Distributed National Electronic Resource (DNER) development programme, and to raise issues which the formative evaluation team believe it would be helpful to address at this stage. It should be emphasised that issues are raised for debate and discussion, possibly leading to actions such as reformulation of parts of the programme of work; we are not attempting to pass judgement on the portal development process itself.

In developing this Report the EDNER team has examined a wealth of documentary evidence, considered parallel portal/gateway developments outside UK HE/FE and held discussions with a large number of key players. The Report itself will provide a vehicle for further discussions with an even wider range of stakeholders. In addition, work in EDNER Strand A (due to report in November 2001) has provided some insights into users’ approaches to information seeking in this environment, and the ways that DNER services are becoming embedded. We use these – as yet tentative – conclusions in drawing together this Report.

This Report is concerned only with the strategic framework for UK HE/FE
 portal development. A variety of relatively minor issues will be discussed with the DNER and portal development teams on an ongoing basis.

2 The Development of DNER Portals

We believe that the RDN and the individual portal development project teams have a clear grasp of the developments needed to realise portals, as they have been defined in the proposal documents. There is good team working across the projects and the RDN, and the SADI activity has been well managed. There is no reason to doubt the technical competence of the staff working in this area.

One area where it may be felt that further consideration is needed is in the coherence of these developments between projects. We return to this issue later in this report, but the independent decisions being made over software development/acquisition will lead to a range of different designs. Were these projects designed as R&D activities, where exploration of different designs would reveal interesting differences in service delivery possibilities, this would be a sound strategy. It would be akin to some of the work in eLib Phase 3, where different approaches to hybrid libraries and clumps were encouraged so as to maximise learning.

However, our understanding is that the current funded work is intended to deliver services. In these circumstances, it might have been expected that decisions on the architecture and software platforms would have been taken by JISC or its agents (e.g. by the RDN) with subject portals required to adhere. Long term this would have provided both economies of scale and an element of market scale for the solutions adopted. It would have required a corporate (JISC level) decision on the best balance between adopting commercial solutions and undertaking in-house (or contracted) development. Such processes would, of course, have had to be managed at the same level. As it is, questions have to be asked about the long-term sustainability and maintenance of each approach. We suggest that JISC may wish to consider this matter.

3 Defining Portals

The 5/99 Programme Call documentation, and more particularly the ‘Town Meeting’ held in London after the Call was announced, suggested that a useful distinction can be made between gateways and portals. In essence,

· a gateway  provides a list of resources, most frequently using a URL as a link, which have been pre-selected to meet the user’s likely requirements. When a user explores the gateway and identifies a resource likely to be of interest, a mouse click or equivalent takes the user out of the gateway and into a service based elsewhere. While the browser ‘back’ button can return the user to the gateway, the information interaction in essence takes place elsewhere.

· a portal accepts requests from users and itself interrogates information services it believes may hold appropriate resources. It sends queries to those services and accepts result sets. It then processes those result sets (for example, by removing duplicates) and presents them to the user. In essence the user never leaves the portal.

These definitions have proved useful, but we are aware that they have not attracted universal acceptance or usage outside the DNER.  Some authors do support the DNER view:

“A portal is a Web site that is intended to be in many cases a one-stop shop on the Internet.  Many of them are designed to provide you with as much information as possible to ensure that you rarely, if ever, have to leave its confines.”  (“Internet portals”, Bradley, P, Record Management Bulletin, issue 98 August 2000, p.13-16) [In passing we would note that ‘as much information as possible’ is somewhat at odds with the whole point of the exercise, which is to select useful resources rather than bombard the user with vast quantities of possibly relevant references – but that is not the point at issue here.]

However, there are many alternative definitions of portals. In fact it usually takes more than a few lines for authors to define a portal, because they are usually describing the services they provide, whereas the DNER definition is more about technical delivery. For that reason most ‘definitions’ could apply to gateways as well as portals.  Below are a few concise examples, typical of many similar but much lengthier ones, all of which differ from the DNER approach:

“An Internet portal is a website that provides an entry point to the Internet, and offers value-added services such as directories, searching, information news, and links to related web sites.  . . . .  An Internet portal can be viewed as a virtual reference library directing web surfers to desired destinations.”  (“Portal Power”, Rowley, J, Managing Information, 7(1), January/February 2000, pp. 62-64)

“Systems which gather a variety of useful information resources into a single, ‘one stop’ web page, helping the user to avoid being overwhelmed by infoglut, or feeling lost on the Web.” (“Portals in Higher Education”, EDUCAUSE Review 35, no.4 July/August 2000, p.30  in “Personalized library portals as an organizational culture change agent”, Lakos, A, Gray, C, Information Technology in Libraries, 19(4) December 2000, p.169-174.)

“ .  .  an organising principal that brings like-minded businesses and customers together, to their mutual benefit. Information is obtained, ads are seen, products are purchased, and everyone’s happy.”  (“Grading the Library Portals”, O’Leary, M, Online, 24(6) November/December 2000, p.38-44 http://www.onlineinc.com/onlinemag/OL2000/oleary11.html )

 “ .  .  a page with links to search tools, news, and, of course, e-commerce: sites selling books, stocks, cars, and anything else that can be sold online.” (“Portal combat”, Minkel, W, School Library Journal, 46(5) May 2000, p.35


and so on …..

The issues for the DNER which emerge here may be summarised as:

· is the DNER portal definition (still) likely to result in DNER subject portals becoming the ‘portal of choice’ for higher education users, or are competitors (institutional? commercial? departmental?) likely to grab the market?

· given the plethora of types of portal, should DNER portals be seeking to position themselves in a particular way in order to achieve maximum exposure (a simple example would be as fully-functional plug-ins to staff personal or departmental web pages)?

· should the DNER definition be expanded to encompass a range of added value services – we have noted that some hubs are already doing this. If this happens, could the added value services become more important than the cross-searching capability?

One argument is that, while the differences are important in design terms, the user experience may be little influenced by this distinction. At the end of the day, it is to be expected that a gateway or portal will lead the user somewhere – the distinction really refers to the amount of pre-processing of result sets that is undertaken. But even that distinction is not clear-cut: the distributed search of some of the eLib hybrid library & clump experiments may be functionally equivalent to the OAi approach of downloading large metadata sets and then processing them within the gateway/portal – or even to the traditional gateway approach of harvesting URLs and then structuring them in some way. They are different ways of leading a user to a resource.

Qualitatively, however, there may be significant differences, since the real-time cross-search should provide more up to date result sets (including, in the case of OPACs, current status information). Using collection level descriptions to determine dynamically which services to search provides the possibility of handling very large numbers of targets. Indeed, in organisational terms, portals may be the only currently feasible way to approach situations where there are large numbers of resource sets, each with large numbers of resources. However, that does presuppose that significant numbers of users require that level and type of cross-searching. An issue must be that the evidence is not yet compelling that a generalised search of a pre-built index (as with an Internet search engine) coupled with the ability to select a small number of targeted, specialist resources, is inadequate to meet user needs.

An alternative distinction between the gateway and portal may revolve around the extent and nature of value-added services which the portal provides and the way it handles personal information about the user. Thus a different definition of a portal would be "a Web site or service that offers a broad array of resources and services, such as e-mail, forums, search engines, and on-line shopping malls" (Webopedia: [http://webopedia.internet.com/TERM/W/Web_portal.html]). Some hubs have already taken this approach. For the DNER as a whole its importance may lie in where the locus of responsibility for such added value services lies. For example, what will the role of the institution be? If institutions decide to offer their members added value services via their own portals, should the DNER be attempting to compete? 

4 The Institutional Approach

In an interesting recent paper, Ketchell (2001) argues that in higher education it is the institution which is becoming the key provider of portals, and points out that “branding and integration of content by the university and its component parts (including the library) is a politically charged process”. The argument is that institutions will wish to integrate a wide range of applications and, in a competitive environment, use the portal to secure and retain customer (especially student) loyalty. Thus course calendars, admissions data, student results, past exam papers, loans information, student support services, housing information and the local bus timetable will be positioned alongside academic information resources. Further, the more that MLEs and VLEs are rolled out, the more likely that this institutional view will predominate.

This approach may also be seen as a way into level-based delivery. Already, many university web sites contain areas for students, areas for staff, areas for visitors and so on. Because institutions are already organised to deliver value added services in this way (albeit very crudely) they may see their role as defining portal views targeted at user communities which they define. For further education institutions this would seem a logical development.

Taking this view, the DNER contribution would seem logically to consist of mainly back-end services. The work of Nielson (cited by Ketchell, op. cit.) suggests that half of all Internet users are ‘search dominant’ (i.e. when presenting a query they initiate a search rather than trying to follow links). An institutional search function, accessing a wide range of information sources including DNER/RDN content, would probably be a popular approach. (Note that this differs significantly from the undifferentiated RDNi plug-in, valuable as that is.)

5 Subjects and Disciplines

The JISC has made a firm commitment to the development of subject-based portals, and we understand the reasons for this. We note the development of RDNi to enable cross-searching of hubs and the embedding of this service in institutional pages, and the evidence suggests that this has been welcomed by the academic library community.

It would be helpful, at this stage, for the RDN and the JISC to give some further consideration to how the hub subjects map to higher education disciplines. We have in mind, particularly, the widespread interdisciplinary teaching which occurs and the difficulty for many courses of their fit within the defined boundaries. While, again, RDNi is useful, it hardly seems an adequate solution to this issue (see also Section 7 below).

6 User Behaviour

The available evidence suggests strongly that the majority of students in higher education, whether or not they are sophisticated Internet users, use Internet search engines as their preferred access path and are reluctant to use other approaches. The JUSTEIS Project reports certainly suggest this, and EDNER now has evidence from intensive testing with a sample of students that this is in fact the case – it should be noted that the EDNER approach (to be reported in a separate Strand A deliverable) did not ask questions about student familiarity with gateways/portals, but set tasks and observed how these were carried out.

While the preference for very simple search engine approaches is prevalent, we need to note that this does not mean that students are necessarily best served by this approach. It may be that they would get better results using specialist subject gateways but for whatever reason do not take this approach (This needs to be further investigated and will be followed up in Strand A).

There are a number of issues here. Firstly, the problem might be that users need more training. However, if they believe that their current strategies are ‘good enough’, this will be very difficult to achieve. A second approach would be to accept that user behaviour is as it is, and design for it – again see Section 7 for further discussion of this approach. 

One reason for some of the problems which students experience may be that the hierarchical arrangement of current DNER gateways is confusing to them:

· without a firm grasp of the overall ‘shape’ of the subject, they may find it difficult to identify the correct branches to follow. It would be remarkable if students in the early years of higher education did have a clear conceptual map of their discipline – this is one of the things they are learning!

· hierarchies are notoriously difficult to navigate horizontally, so that once down a particular branch students may be unable to navigate successfully to an ‘unrelated’ branch. They are effectively lost.

· there may be subject-specific factors at work: for example the structure of chemistry as a discipline may be easier to follow than that of, say, social sciences.

Carey and Stringer (2000) make the following observation in a slightly different context:

“Most of the problems caused by the use of hierarchical structures to represent navigation systems in computers derive from the fact that the information contained in the system is generally not, in the strict sense, hierarchical, nor is it actually structured hierarchically. Rather, each node is usually an information  item with links to any appropriate set of contextually relevant pieces of information. There is not really any sense of one ‘article’ being higher or lower in rank or being of greater or lesser detail; they are simply contextual, related in some way but not ranked.  ….. The inference to the user that a hierarchical structure lies behind the information, i.e. implying through the structure that there is a ‘conceptual model’ for the data is misleading since our general experience of hierarchies does not match the actual structure that we experience. This is …… a common cause of users becoming ‘lost in hyperspace’.”

We do not at the present time have firm evidence as to why students prefer simple search engines, but such factors as these may well play a part. As the hubs develop their portals it will be important to take on board these issues – and the next one.

7 Why is there no “DNER Portal”?

It seems strange that, when the DNER itself is being promoted as an (note the singular!) ‘information environment’ featuring quality assured content, there is no single access point. The nearest is the JISC/DNER web pages, but these inform about the concept and the development programmes rather than providing access to the ‘stuff’. It is not clear as to the extent to which hubs individually expect to provide ‘fused’ access to the whole of the DNER.

In the light of our comments in Section 6, in which we note student preference for a single, simple access point, and the majority preference for an immediate search when faced with an information need, there would seem to be a case for providing a ‘search engine like’ interface to all of the DNER’s content. For example, we have observed that many students prefer Google, with its very simple query entry and results sets ranked by popularity. It would seem perfectly possible to develop a “Google+” service which would point first at DNER resources, and then perhaps at the Internet as a whole where the user requested it. We have been unable, at this stage, to determine why this approach has not been considered (or if it has, why it has been rejected).

The parallels with the US Scholar’s Portal developments are clear.

8 Cross Searching

The basic purpose of the portal is to enable users to search for information and to retrieve those information ‘objects’ which may be of interest. This suggests that portals need to be able to address a significant proportion of the resources which are available within the field, which in turn means the ability to utilise the relevant standard protocols. 

It is suggested that the portal of the future will at a minimum need to:

· use relevant web-based protocols to enable lists of resources to be built up (along the lines of Internet search engines’ indexing of web pages etc.)

· query services in real time using appropriate protocols, such as Z39.50 (and interpret the results)

· retrieve sets of metadata from services capable of providing them and using them to build added value services (the obvious example being OAi compliant services)

· handle a limited range of proprietary protocols for ‘important’ services.

The OAi example is particularly pertinent, given the level of interest there now is in this approach. However, it is apparent that at present, while there has been a great deal of activity in developing OAi-compliant servers (object stores and associated metadata), there is very little experience of delivering services based on OAi-compliant metadata harvesting. It needs to be borne in mind that what OAi does is, in effect, to shift the load from the datastore provider to the service provider, so these issues will be non-trivial. 

In these circumstances, there are a considerable number of issues which will require attention (some of these are referred to in greater detail in UKOLN’s The DNER Technical Architecture: Scoping the Information Environment):

· further experimentation, building on the eLib work and experience in the USA, Canada, Australia and elsewhere, on the problems associated with real-time cross-searching of heterogeneous databases and interpreting the result sets. AGORA, for example, demonstrated the difficulties inherent in deduplicating records from different sources. Many observers have noted that there is a maximum number of databases that can sensibly be cross-searched, though consensus has yet to be reached on what that number is. (Also, the reasons for these limits are partly to do with network issues and partly to do with interpretation of results – presumably, the more heterogeneous the sources, the smaller the feasible set.)

· the sheer heterogeneity of target services. Even distributed library catalogues, which offer perhaps the most highly structured content available, using well-defined schemas, are very difficult to handle. For example, Coyle (2000), writing of the California Digital Library, reports “For a virtual union catalog to be feasible, the participating databases must offer a uniform set of indexes and search functions that retrieve comparable items from each catalog. In the current environment, it is not possible to formulate a search that yields predictable results from the databases ……. It appears that a common use of Z39.50 in libraries today is not a distribution of our catalogs but a kind of harvesting of disparate databases. While this is an obvious statement of fact, we still seem to harbor a somewhat illogical hope that this harvesting will inexplicably yield consistent and accurate results.”

· the problems inherent in semantic interoperability, especially where data derives from a variety of suppliers which may have very different views on the discipline.

· collection level description issues (though we note that work is already well-advanced in this area).

· the ‘appropriate copy’ problem, especially where the user’s institution has preferences (as will be the case where access to the information object involves a charge). It is already apparent that a major problem for document delivery services (such as Docusend or Zetoc) is how to determine whether an institution holds a subscription for electronic or non-electronic content, so as to avoid double charging.

Other issues could be identified. However, it needs to be stressed that these problems and challenges are facing services, not – as in eLib – experimental projects. The DNER faces a challenging environment in which to roll out robust services to its users.

9 Quality assured content

The basis of the DNER is that it offers only content which is ‘quality assured’. With large datasets, often emanating from established publishers with well developed and understood QA processes, the higher education community can be assured that data is as ’quality assured’ as it ever was through traditional publication. 

The hubs have to be able to reach a similar level of confidence including the quality assurance of their ‘gateway’ content. Having analysed the processes in use, we would suggest that some attention needs to be paid to the following:

· the definition of ‘quality’ in this context. In particular, is there evidence that the definition used by the hubs is recognised by student users? How are different attributes of quality handled – for example, is level adequately flagged?

· the explicit criteria used in selecting resources to be catalogued, and especially the processes used to ensure the consistent application of those criteria.

· the way in which those responsible for selection are recruited and, in particular, the qualifications sought. For example, how many of those reviewing content are currently active teachers in higher education?

· the processes used to remove content when it is no longer serving the intended purpose.

10 Long-term sustainability

In our discussions with developers and others, and in analysing documentation, we have been struck by an impression that, while the portals are meant to be HE/FE services, there is no certainty that they will be funded or even sustained in the medium to long term. Not only is this damaging to the confidence of staff and not only does it result in the loss of key staff, but it seems a curious way to go about providing a service. There appears to be an unanswered question: is JISC (and through JISC the funding councils) in portal provision for the long term? If the answer is ‘Yes’, then mechanisms to ensure that they develop and prosper are needed now. If in fact the RDN and the portal developments are simply another set of experimental projects, then that needs to be flagged. A great deal depends on the answers to these questions.

11 Summary and Conclusions

The development of subject portals is a highly complex process which must occur within a nationally-planned information environment serving higher and further education and, potentially, other sectors. In this Report we have distilled what we believe to be key issues which need to be addressed to ensure the long-term success of the initiative.

· The maintenance of the excellent development team(s) and of effective co-ordination through the RDN.

· Clear guidance to portal developers on service development and a review of the implications of differing architectures and platforms.

· The relationships between DNER subject portals and other portals, and the continued relevance of the DNER definition. Conversely, the need to consider whether added-value services hold the key to becoming the “portal of choice”.

· Continuing review of the relationship between DNER portals and institutional developments, and in particular the possibility that DNER portals should be regarded in future as “back end” services.

· The need to map the portals’ subject coverage to higher (and further) education disciplines and to review provision.

· A fundamental examination of the relationship between portal services and user (in particular student) information use behaviour.

· Consideration of the need for a “DNER portal” which would give unified access to all DNER content and services.

· Continued attention to a variety of technical issues, including OAi (and especially experience in delivering OAi compliant services), semantic interoperability (including across portals i.e. at RDN level), collection level descriptions, the appropriate copy problem, and so on.

· A review of what is meant by “quality” in terms of content and of the criteria for assessing quality, and their application.

· The long-term sustainability of the portals as services.

In undertaking this formative evaluation, we recognise the demanding environment in which UK HE/FE portal development is taking place, and the difficulty of predicting the future shape of fusion and personalised services. However, we would suggest that an ongoing debate on the issues we have raised would contribute to the securing of long-term success. 
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� EDNER is in fact funded only to examine portal developments within the HE sector, but inevitably there is some overlap with FE concerns.


� The US ARL Scholars Portal


From http://www.arl.org/arl/pp2001/pp0121.html


In September 1999, ARL and OCLC hosted a meeting attended by 80 academic librarians to discuss Strategic Issues for Academic Library Directors. Held in Keystone, Colorado, the meeting produced consensus that in the World Wide Web environment, the library faces the real possibility of losing its natural constituencies to commercial information services.  As a result, there was a sense that the library world needed to stake out a stronger presence on the web in ways that are targeted to serve the special interests of the scholarly community.  Discussion among Keystone attendees at and after the meeting sketched an ambitious concept of a web environment that could provide significant content and also support services such as reference, ILL and document delivery, maps to libraries, and customized capabilities such as subject filtering and cross-resource searching.  The ambitious scope of the concept quickly led to discussion of the need for libraries to pursue this together by building on local strengths and avoiding duplication of efforts.  Unresolved issues include whether this "portal" should be a central site, an adaptable front-end, or a common suite of tools and resources. By April 2000, the concept was more fully articulated by Jerry Campbell in "The Case for Creating a Scholars Portal to the Web: A White Paper [URL below], " and in a presentation to the ARL Membership in May and a discussion in October.  The white paper proposed that ARL pursue partnerships with other agencies, including OCLC and LC, to develop a "library.org" web presence.  As a result, the ARL Board established a Scholars Portal Working Group to develop strategies for pursuing these ideas.


“The Case for Creating a Scholars Portal to the Web: A White Paper”


http://www.arl.org/arl/proceedings/136/portal.html
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