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Digital dreams: information and technology support services for teaching and learning

Sally Anne Leigh, Australian National University, 

Roxanne Missingham, National Library of Australia

In this information age there are networks of connections of individuals, information communities and learning organizations at a level unparalleled in our history.  In Australia the penultimate of this networked society is the “knowledge nation”
 resulting from a combination of citizens moving towards a more informed information base with access to information; an education system enables participants to harness information; and an information industry which provides a new basis for intellectual developments.  The indicators developed for the knowledge based economy by the Department of Industry, Science and Resources
 show Australia had developed in growth in investment in R&D, and growth in patents beyond that of OECD countries.  In other indicators Australia was significantly below OECD countries, particularly human capital indicators and Information communications and technology.  For Australia to develop into a truly knowledge nation significant developments need to occur in the delivery of and access to knowledge through education and social institutions, such as the National Library of Australia and higher education institutions.  Partnerships, collaborative and consortia ventures provide complimentary rather than competing services which provide national and local programs for access to information.  Initiatives to develop a knowledge based economy are critical across the variety of sectors, whether community or educationally based.  Cross sectoral projects can provide resources to support a wide range of learning situations, from higher education to lifelong learning to community projects.

Brian Hawkins, President of EDUCAUSE, commented, “Information technology is breaching the traditional disciplinary boundaries through which the university is organized….digital technology presents us with a …dilemma – the potential for greatly enhanced access combined with uncontrollable and unexpected chaos.”
  The scale of complexity and breadth of available information introduced through the Internet is truly vast.  According to Hawkins, the myth has been over perpetuated that all knowledge can be obtained through the internet.  Tertiary institutions and other teaching services struggle to convey the notion to students that the internet is not a “panacea” to all knowledge.  Tertiary teaching programs need to be more diligent in not only their use but their understanding of the implications of the knowledge based economy,   

Professor Yerbury has commented that many new developments have dramatically changed work; education, training and development including:

(   increasing globalisation of labour and student markets;

· the new technologies characterising the “knowledge society”;

(   likelihood of significant international competition from low-cost overseas “virtual universities”;

(   declining government funding per funded student, with rising costs - encouraging more “user-pays” and entrepreneurial activities;

· much higher expectations from students, employers and other stakeholders, partly reflecting “user-pays” and the new technologically-enhanced global opportunities.

In Australia the move electronic resources and publications has been rapid though uneven.  Australian government publishing demonstrates the speed of this transition.  A recent statistical analysis of commonwealth government publications reveals a strong shift to electronic publishing of information documents.  Of printed commonwealth government publications (published between January and March 2000) approximately 82% were produced both in print and electronically, with only 18% solely in print form.  Of the extensive electronic publishing by commonwealth government agencies online only 37% of titles were available in print form, with 63% only available online.  While all Australian university libraries have adopted electronic resources many smaller research libraries are at an early stage of providing access to electronic resources.

Changes in information and technology support services for teaching and learning sit then within a framework of national commitment to a knowledge based economy, social and cultural change and a fundamental change in publishing.  .  This paper focuses on work done by both the National Library and the Australian National University in scoping, developing, implementing, integrating and managing electronic services to facilitate new models of access to information.  Focus will be given to models of information support developed to facilitate a range of new initiatives including collaborative and cooperative ventures such as digital archives, online reference, electronic publishing and scholarly technology services.

Changing user needs

In research and education, pressures for access to information and support services have increased significantly over the past decade.  Studies in the use of online resources
 have shown a more than doubling in their use, with the need for increasing electronic services continuing to grow.  Advantages of online resources in terms of any time, any-where, any-place, and the flexible use of materials have created rapid take-up.  The increase in use of resources with access from locations has changed the usage of the traditional library building with decrease in traditional face-to-face library client interaction. There has been a fundamental shift to online flexible access rather than just a switch to traditional library behaviour online.  While libraries must not lose their sense of community space, figures at the Australian National University show a decline in building usage of 6.5% since 1998.

Focus group research has shown shifts in information access and usage patterns from researchers.  At the National Library of Australia focus groups were held from July to September 2000 to assist a clear understanding of researchers requirements.  The results, from focus groups comprising post graduate students, independent scholars and advanced reading room users from a wide variety of institutions, revealed three different approaches to information services:

1. Research centre needs:

· “One stop shop” – access from a single portal to books, journal articles, electronic publications, with direct links to electronic resources.

· Access hours – students researchers do not operate on the basis of traditional library opening hours, they need access 24 hours a day.

· Electronic delivery of material – the preferred from both for immediate access and ease of use.

· Remote access – users need to be able to access resources from outside libraries and off campus.

2. Reference centre:

· Training is a key need as information seekers expect to be supported to be self sufficient

· Online support – online help and guides are needed

· Services need to be easy to use online

3. Place:

· While many seek to obtain information from a variety of locations, research centres have a strong commitment to libraries as locations to support online access and learning.

The Australian National University Library/Scholarly Information Services has over the last twelve months been focussing its efforts on enhanced just-in-time access to e-resources and the development of seamless interfaces to this information.  

A portal development program was established within the Australian National University, as a three-year staged program to facilitate improved access to scholarly information.  By providing timely access to electronic information delivered to the desktop rather than the traditional print based materials, the scholarly information paradigm will change dramatically.  Information access will be provided through generic and specific portals and supported by local and distributed physical facilities and training programs.

The Web of Science will provide a major information source and gateway.  Subject based portals/gateways to the web will be developed within the following categories: Science (Physics, Maths, Chemistry, Engineering/IT and BioMed), Humanities and Social Sciences Portal – General, Music and Art Portal, Economics and Business Management Portal (Social Sciences – Asia Pacific) and Law.  These portals will be developed to provide easy access and to build sustainability of access to electronic information in the process.

The program has been designed to facilitate a change to scholarly communication with an emphasis on access and usage rather than ownership.  The program will be a change agent for user behaviour.  As users already have an expectation of 24x7 service and information access delivery to the desktop, libraries must respond to the challenge.  There will be a move from the provision of traditional print based resources to the provision of electronic resources.  Bridging funding has been allocated to facilitate this change mechanism.  The implementation process will be informed by user needs and a major facet of the program is the determination of the value and priority placed on particular sources of scholarly information by the academic community.

The focus on the e-resources rather than the physical space was recognition of customer demands and in response to the recent implementation of an online flexible and teaching learning infrastructure.

In 1999 the State Librarian at the State Library of New South Wales commissioned a Readers Survey in order to establish a clear profile of Mitchell Library users
.  The survey concluded that readers fall into the following four areas: professional, personal interest, work or business and student.  The professional reader, defined as the historian, academic and researcher, is the most regular and most sophisticated user of the Mitchell Library.  Readers are attached to the physical and social spaces within the.  The research on Mitchell readers confirms the need for a change in services to these readers, moving more to training to develop more self-sufficiency.

For information seekers and library users the “digital dream” or ready access to the world’s information in appropriate contexts is an immediate need.  The time poor student, pressured academic and general library user needs flexible, immediate access to information any time anywhere.

To address these changing needs Australian information infrastructure has taken major leaps forward in terms of:

· Collaborative projects across commercial/private/government and educational sectors providing online resources

· Collaborative projects to enable communities to access resources

· Online teaching and learning environments.

The combination of these approaches has implications for the national information policy infrastructure for Australia, both in demonstrating innovative applications of technology through collaboration and in highlighting issues, such as access to scholarly information, copyright and national site licences that require further action.  

1.  Collaborative community projects to enable access to digital collections 

Collaborative projects in the networked digital environment generally fall into two major groups.  The first provide access to a defined group of online resources, often material of a particular format, such as digitised pictures and full text information services.  These projects give significant advantages to users by reducing the need to search across individual web sites of agencies, or search engines which may produce a listing of material, much of which may not be digital objects.  Self-publication enables the institution to add value to the raw data rather then merely performing a through put function.

Institutionally created network discovery/access services in this category provide access solutions for the broader public community and more specialised research needs.  .  A number of digitally based projects have recently been initiated in this area by both the National Library of Australia and the Australian National University.  This increase in digital publications and access is evidence that seamless delivery of information is the client expectation rather than the hope.  The National Library of Australia has been involved in the development of two projects:  PictureAustralia and PANDORA; the Australian National University Library/Scholarly Information Services has participated in a global initiative with the Pacific Rim Digital Library Alliance (PRDLA) http://www.prdla.org/ and a number of digital based projects including the Chinese Cultural Heritage and Pacific Rim Digital Database.

The National Library of Australia

PictureAustralia

Many cultural organisations, including libraries, museums, universities and galleries, contain pictures – photographs, paintings, drawings, watercolours, posters and other pictorial items.  Traditionally discovering which institution holds pictorial material is a time consuming and tedious process, involving phoning or writing to collecting institutions which potentially hold materials of interest, waiting for responses and then planning visits.  With the development of the Internet most collection institutions have information about their collections on the web, and some (most usually libraries) have catalogues listing collections on line.  Actual access to the images has progressed slowly with individual agencies digitising items depending on copyright, licence and resource issues.

The National Library identified images as an area where a collaborative project would greatly improve access to digitised Australian pictures in 1998.  A trial occurred in 1999 resulting in a product demonstrated at Information Online in Sydney in January 1999 – ImageSearch.  The current partners are Australian Heritage Commission, Australian War Memorial, Lake Macquarie City Library, National Archives of Australia, National Library of Australia, Nolan Gallery, State Library of NSW, State Library of Tasmania, State Library of Victoria and University of Queensland Library.  In 2000 the project was further developed and launched online with 7 partners and approximately 500,000 images.  So what is the underlying model of the service?  Digital images are recorded by each institution as a part of their mission to make material available to an audience beyond the walls of the collecting institution.  These images are searchable on the web through an inquiry screen, with basic metadata, including title and date, created to aid resource discovery.  Thumbnail images are available on the web with larger images available to the public, and the facility to order publication quality images.  The architecture developed to provide for an integrated search is based on a Blue Angel technology (BAT) system.  Metadata is harvested from participating institutions databases and stored for central searching.  When individual search are done users are able to view both a short record and thumbnails which are collected for display as a part of the presentation software.

An example of a search result follows:
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The collaborative partners as of mid 2001 include university, state libraries, a public library, museum, archive and the National Library.  The project demonstrated a level of integration of digital picture records aimed at servicing the information needs of a broad community.

PANDORA

The collection and creation of access to born digital Australian material provides a second example of a networked digital resource which has adopted a partnership model to delivery access to a broad user community.  The nature of publishing was changed forever with the development of the Internet.  Resources “published” or made available through telnet, ftp, email, gopher and the web provided a new challenge to information agencies.  Information access expanded to include material in these new formats, creating a need to ensure long term access.  The National Library approached this issue in 1996 by developing a digital archive of selected Australian electronic resources.  In identifying materials which should be preserved for Australians to access the information resources a range of subject areas were identified which have expanded to include scholarly, cultural and learning materials.  All resources are stored in the PANDORA archive after identification, agreement with publishers/copyright owners.  Commercial materials have also been included subject to agreements which limit access during the period which is likely to be the primary commercial life of the resource.  After this period resources can be made publicly available.

The PANDORA system includes a collections system to harvest or copy resources on a specified schedule, a user interface which enables material to be located through subject and title and a data management module.  In enabling access to these materials the National Library created a national resource which is irreplaceable.  Many of the materials now collected are no longer available on the Internet.  The resource base for Australian scholarship and learning is key component in resource management of the Australian Internet.
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Partnerships are essential for the ongoing development of PANDORA.  The State Library of Victoria and State Library of South Australia and ScreenSound participate in the program by archiving materials within their state and, through use of the PANDORA technical architecture, enable integrated access through the National Library’s PANDORA interface.

The model for this service is one of broad community access, with a collaborative infrastructure and the potential to develop further for integrated access to digital archives.  The level of integration is to a defined collection of digital material.

The Australian National University Library/Scholarly Information Services

Chinese Cultural Heritage

Research and reference material lends itself to digitisation.  Not only does the digitisation form an important preservation function, access to information can be made freely available to rare and valuable research and reference material that would otherwise serve a very narrow audience.  

The development of a digital database focussing on the Chinese Cultural Revolution (1966 to1977) was initiated by the Australian National University Library/Scholarly Information Services Library with seed funding from the American Henry Luce Foundation through the cooperative auspices of the PRDLA, made up of 13 worldwide academic institutions.  The availability of specialised funding provided the impetus to be creative in the access to scholarly information.

The database, only in the initial development stages contains full text, scanned images of a range of documents.  The documents were divided into the following categories: text of speeches given by political leaders, notes, minutes and reports of various political meetings, Red Guard newspapers and periodicals and “study materials” i.e. political education texts

The use of the CONTENT software developed by the University of Washington provided a ready made infrastructure within which to mount as full-image items, listed in index form and accompanied by brief abstracts.  The software allowed for the provision of brief annotations on the historical context surrounding these documents where there is sufficient data to determine it.  Descriptive information would include the names of significant personages, dates and places.  
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Asia-Pacific Digital Database 

The Asia-Pacific Digital Database represents an initiative in supplying information on the region both as indexes and as full text images.  The project was pioneered as an Indonesian Serial Database at the Australian National University in 1995 and has since been broadened to cover a wider range of areas (http://anulib.anu.edu.au/clusters/ap/digilib/sea.html):

· Southeast Asian Serials Index (SASI)

SASI provides access to information on Southeast Asia through the indexing of major Indonesian vernacular academic and current affairs journals that are published throughout the region.  Countries include Indonesia, Malaysia, Japan, Australia, and the Netherlands. The original concept was pioneered by the Australian National University Library/Scholarly Information Services in 1995, and is now a joint project with the Library, The Royal Institute of Linguistics and Anthropology (KITLV) and its regional office in Jakarta, Indonesia. 

SASI currently indexes some 120 journals and contains over 43,000 entries and the index includes a handful of titles in European languages. 

· Digital Collection

Provides access to full image digitised texts.  The first four already available are:

· Some Notes on Java and its Administration by the Dutch.  Henry Scott Boys.  Allahabad, 1892 

· Handleiding ten dienste van de inlandsche bestuursambtenaren No. 13/0. E.

Epidemie-Ordonnantie en Ontsmettingsreglement Uitgave van het Departement van Binnenlandsch Bestuur. Weltevreden - Landsdrukkerij, 1919

· Buddhism and Lamaism: A study of the Religion of Tibet by J.E.Ellam, 1924

· Poems of the late Kang Youwei (relating to travel in the South Sea), c 1990

-
Notice respecting the Natives of New Guinea by William Marsden, 


From the Transactions of the Royal Asiatic Society of Great Britain and Ireland, Vol. III London: J.L. Cox, 1831

· The Giles-Pickford Photographic Collection

Comprising eight individual albums and hundreds of photographs, these family albums offer a unique glimpse of an important period of modern history.  Covering the period 1860 - 1950, the albums reflect life and conflict in Asia (and especially China) from the point of view of a family, which was intimately involved with the diplomatic and expatriate communities from Beijing to Bombay.   Especially noteworthy are the excellent and detailed photographic records of diplomatic and foreign student life in Beijing at the turn of the century as well as the "siege of the Beijing legations" by the Boxer rebels in June-August 1900 and its aftermath.

Central to this record is the Giles family, many members of which are renowned for their outstanding contributions to Chinese studies.

2.  Collaborative information based resource access

New collaborative initiatives have also developed in Australia to provide access to a wide range of digital resources, beyond that of a defined collection set.  Subject gateways are good examples of services that have developed for particular communities or subject areas.  Stuart Wiebel of OCLC (http://purl.oclc.org/~emiller/talks/www/tutorial/part1) was at the forefront of developing new tools that could provide effective access to information
.  Portals, the latest initiative has become the technologists buzzword for an infrastructure to provide a one-stop-shop, one place to get information and the applications that are needed to maximise the use of that information.  Portals are designed to answer the ever-increasing information and knowledge management initiatives.

While knowledge management functions focus on sharing information, portals add a new technology to the mix.  Portals function as an electronic doorway based on subject/like based information.  They help access appropriate data, collaborate and efficiently distribute information.  The new uses of portals allow users to select content and subscribe to information, all of which is presented in a consistent format.  Information is delivered and accessed in “clumps”, through these virtual gateways/portals.

Information portals help collect, filter and deliver information real time and this is where the most benefit is.  Users can specify what interests them most and change their personalised profile on a regular on-the-fly basis.  Information portals help collect, filter and deliver data in real time.  They are in many senses the next generation intranet, a point of aggregation for fragmented data and documentation that has been posted often in a random fashion on the web.

In additional to this real-time access collaboration in traditional reference services from libraries, access is also enabled to mediated information.  Information services in these categories fill an important section of support for immediate and life long learning by providing access to national and international networks.

SUBJECT GATEWAYS/PORTALS

The key drivers have been researchers who see the potential of subject-focused gateways/portals to information and also those who are frustrated with the challenges of finding their way through the mire of information on the Internet.  After experiencing some years of frustration with fully electronic search engines or indexes, researchers discovered that the inconsistencies in the terms used in Internet pages, as well as the complexities of information retrieval limited good results.  Loose virtual libraries and search engines provided results that were not as good as those experienced through traditional indexes or library catalogues. 

This harmony of emerging user need and technical development created an environment, which formed the breeding ground for new Australian projects.  A number of underlying concepts were fundamental to these developments:  

· An understanding that because of the size of the Internet any indexing solution had to occur collaboratively

· Development of metadata standards for resource description much of which could be generated automatically (therefore efficiently)

· Recognition that funding for the development of Internet catalogues would often be found on a subject by subject basis. 

There are three basic types of portals in Australia
:

1. Portals for a defined user group (such as EdNA for K-12, adult education, vocational education, higher education)

2. Portals for subject areas (such as agriculture)

3. Portals for a special type of material (such as government information/publications). 

The first major portal for a defined user group in Australia was EdNA
, the Education portal.  Designed as a directory for resources relevant to the education community, it is used by primary and high schools throughout Australia.  By designing a service for a clear group the marketing of the service could be very targeted, and selection of resources well defined.  Nearly every school uses EdNA as the jumping off point for the Internet, creating an experienced audience in students and staff.  The regular emailed updates and electronic discussion groups provide a resource for teachers that expand the portal beyond an Internet subject list.  A small specialist team index new resources across all subject areas.

Subject area portals such as AGRIGATE and Metachem provide a service for researchers and academics into scholarly information.  In creating a single point for access to electronic, and in the longer-term print, resources the portals parallel the early development of indexes by professional societies to printed material in the 1800s, such as Zoological record.  The portals are focused on longer-term aggregated access to information, rather than just immediate user needs.  The creation of good access in this case depends on the use of more sophisticated thesauri with well-structured hierarchical terms to deal with the complexity of information recorded.  Generally the portals rose from the interests of researchers and research libraries.  They have developed cooperatively, with data contributed by a group of libraries.  The forthcoming Australian law gateway (WebLaw) will combine the expertise of court and policy libraries, as well as national and state libraries and will provide another collaborative subject portal of value to libraries around the world.  The Australian National University and the National Library are partners in the WebLaw initiative.  The WebLaw gateway will produce an integrated electronic subject index of Internet resources designed for Australian legal researchers.  It will enhance access to quality resources based on commonly agreed metadata based on international standards, including an agreed taxonomy of legal terms.  The WebLaw project received an Australian Research Council Research Infrastructure and Equipment Facilities grant, and is a collaborative project between the University of Queensland (the administering institution), the University of Sydney, the University of Melbourne, Adelaide University, Murdoch University, the National Library of Australia, the Australian National University, the Parliamentary Library and the Law Foundation of New South Wales.

Special material/type portals are tools produced by single organisations at present.  Government information is the focus of the largest special material portal.  The fed.gov.au gateway is produced by harvesting selected metadata from commonwealth government agencies.

All types of portals depend very much of the acceptance of metadata within Australia.  The National Library of Australia has done much to encourage those developing information portals to use standards for data description.  Developments in frameworks & standards, classification, Intellectual Property Rights Issues and collaboration have been fostered through the Australian Subject Gateways Forum
 

Collaborative Digital Reference Service

The National Library of Australia is participating in an initiative developed by the Library of Congress, the Collaborative Digital Reference Service
.  The participants (USA, Europe, National Library of Canada and National Library of Australia) have undertaken a pilot project to test the provision of professional library-quality reference service to users any time anywhere (24 hours per day 7 days per week), through an international digital network of libraries.  The project is now in established as a service.

The pilot was in three phases, and covered:  

· building a system with information on the subject strengths and availability hours of participating libraries for online reference, to enable routing and management of reference enquiries.  

· further work on the software included more robust testing of automated routing of inquiries, workflow issues, statistics and benefits of using the service.  Administrative issues including legal issues, staff training and service level agreements began to be resolved.

· detailed evaluation, real inquiries from patrons and “stress test” the model, service levels, performance, costs, benefits and management/governance issues were addressed. 

The project aimed for participant libraries, cultural institutions and “Ask-a” services to share the answering of reference enquiries based on their areas of expertise, aiming in the long run for 24 hours a day 7 days a week online reference services.  A conceptual model of the service is:
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In moving to a production service the Collaborative Digital Reference Service offers a model that can be based upon partnerships between national, state, and academic libraries to support research, teaching and learning through information services from librarians and subject experts.  It offers services to a wide community with a high level of integration in providing access to print and electronic resources.

National Bibliographic Database

The National Bibliographic Database provides the ultimate partnership for access to resources to support learning and research.  It is the product of 20 years of online collaboration between Australian libraries, a union catalogue listing materials held across the nation.  The National Library of Australia ran the first online service listing material held in Australian libraries in 1981, the Australian Bibliographic Network (ABN).  It helps libraries to be more efficient – for reference, cataloguing and interlibrary loans.  It:

· Enables libraries and users to find material that they can borrow or request

· Enables individuals to search for print and electronic resources

· Enables libraries to efficiently catalogue by sharing records

· Gives networked access to information using international standards.

There are over 11.5 million bibliographic records and 32 million library holdings, including books, periodicals, sound recordings, maps, manuscripts, digital items and other formats in the National Bibliographic Database (NBD).  Also included in the national database services are the Australian National Chinese Japanese Korean Service (ANCJK) which contains records of Chinese, Japanese and Korean materials held in Australian libraries.  Database records are in vernacular and transliterated scripts (over 1.15 million bibliographic records; 350,000 holdings records), the Research Libraries Information Network (RLIN) which contains records of print and electronic resources held in major US and international academic and research libraries, maintained by the Research Libraries Group (over 104 million bibliographic records) and to come shortly is Te Puna, which contains records of print and electronic resources held in New Zealand libraries, National Bibliographic Database of New Zealand.

While currently used by libraries, it is also available for users to search directly in some state libraries, university libraries and the National Library, offering a limited degree of access.  It has full integration of print and electronic resources and potentially offers a national community resource.

Multi- Functional Online learning environments.

Combining all of the above factors and facets of information is the need for and use of online learning environments in enhancing availability and access to scholarly information.  Whether the environments are in tertiary institutions such as the Australian National University or life-long learning environments through other mechanisms.

In 2001, the Australian National University implemented WebCT, a collection of WWW based course tools, which facilitates teaching and learning on the Internet, developed at the University of British Columbia in Canada.  The challenge was not only the implementation but also more the integration of existing electronic information such as that provided by the Library.  

WebCT course content paths are a set of individual pages of content organized both linearly and hierarchically for easy reference and navigation.  The linear ordering of the pages is the expected order in which a typical user (if there is such a being) would view the pages.  It allows for simple sequential perusal of information content.  The hierarchical listing of the pages can be viewed by the user at any level of granularity, and allows for easy direct access to any page of notes. 

WebCT has developed partnerships with a number of educational publishers to allow enhanced access to information and reference materials.  Publishers such as John Wiley and Sons, McGraw-Hill, Addison Wesley Longman, Prentice Hall and Thomson Learning have provided WebCT enabled products.  Partnerships with commercial publishers will further expand opportunities for users to access material in a more cost effective and timely manner http://cs.anu.edu.au/sts/webct/. 

The online learning environment has not only lead to a need to a new ethos in information dissemination but the need for distance librarianship
.  While libraries have done fairly well with digital content, they have only just started to grapple with integrated services and expanding the functionality past the physical space.  

Previously the right technology simply wasn’t available or at least in a timely and cost efficient manner.  Generally teaching and learning technologies don’t adapt easily to reference and digital service use.  Programs like WebCT and Blackboard allow more adaptive technologies to be employed.  Interactive chat for example, attempts to solve some of the inherent problems with email query services.  While there are a number of other tools available, WebCT provides an initial infrastructure for the Australian National University to work with.

Conclusions

New support services for learning and research have developed in Australia through a number of partnerships.  The initiatives offer firm foundations for a knowledge nation through increasing both access to digital resources and increasing the accessibility of information.  The rapid adoption of these services indicates that they are both relevant and timely in providing solutions for information needs.  PictureAustralia for example averages around 30,000 user sessions per month, the national Bibliographic Database around 500,000 searches per month.

The collaborative projects describe cover all three levels of access communities and the various levels of integration – 

	Level of Integration:


	
	

	E and other resources


	Subject gateways/portals

Provide immediate access to material in within subject field, collections of discrete records contributed to a “gateway”


	National directory/metadata repository (PROPOSED), National Bibliographic Database

Provide access to electronic and print material based on knowledge of libraries and communities



	E resources only


	Online learning resources (WebCT)

Provide immediate access to material within program framework/context and access to discipline based information


	PictureAustralia

PANDORA

Provide immediate access to material in categories, aggregated/federated access



	
	
	

	
	
	


The dimensions of integration and access measure the relationship these projects offer both to learning within defined environments, such as higher education institutions and access for the wider Australian community, involved in life long learning and providing a social context for information use.  An analysis of the degree of access assists in developing models for funding and service.  The Australian community has access to education and libraries; however only by completing the information grid with a national repository can an information rich nation develop its information strategies to truly benefit all Australians.  CAVAL
 has also analysed the national information infrastructure required for information for higher education and community services.  The have proposed a framework based on interoperability and capacity to access information.  A combination of the model proposed above and the CAVAL model suggest that the critical components are developing content collaboratively, providing adequate funding for a national infrastructure and developing interoperability and standards for a truly national system.

A “digital dream” of users is to be able to research and study from their desktop, with easy access to an excellent national collection.  The desire for an every increasing set of resources beyond the boundaries and any institution reflects the global nature of research and learning.  For universities and libraries this dream constitutes a major challenge and provides a new context for the development of services.  The projects described in this paper offer new models of collaboration and partnership from digital archiving to new online learning environments.  

In Australia collaboration has been driven by the distributed nature of resources and publishing, genuine long term collaboration between libraries and a research agenda for the delivery of new scholarly support and learning systems.  The information landscape requires new services be built at national and local levels, with an overarching models of interconnected communities and resources.  

With over 695,000
 students involved in higher education, researchers spread across a great range of institutions and increasing community information needs the services required to support learning and research are heavily in demand.  New services provide resources to assist individuals in their multiple roles – as students, employees and community members.  The needs to continue to develop online collaborative services will drive further developments, particularly integrated services to enable access to resources provided in different contexts.  If Australia is truly to become a knowledge based economy continuing investment in collaborative content and discovery services are essential for the future.
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