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Abstract

Griffith University has partnered with HarvestRoad in the development and implementation of Hive, an independent, scalable and federated digital repository system. A major objective is the management of storage and workflows of digital objects supporting the University's administrative, teaching and learning, and research goals. Current “starter” projects include a digitised previous examination collection, an art image database, copyright digital readings supporting coursework, an ePrint research publications service, and the management of and access to digital objects required for Learning@Griffith. 

The presentation highlights critical issues including the establishment of an underlying bureau structure, base metadata schema, workflows, copyright management, intellectual property, granularity, version control, time release, searchability and usability, and integration with existing Griffith systems. The presentation also reports on progress, future applications, and lessons learned.

.

Introduction

Griffith University has partnered with HarvestRoad in the development and implementation of Hive, an independent, scalable and federated digital repository system. A major objective is the management of storage and workflows of digital objects supporting the University's administrative, teaching and learning, and research goals. This paper outlines progress with current ‘starter’ projects as well as ideas for future applications. It particularly focuses on lessons learned while working on the various projects.
Context

Learning@Griffith—which uses Blackboard as its LMS (Learning Management System)—is a strategic driving force at Griffith University. Its uptake in 2004 by staff and students has been nothing short of prodigious. Approximately 9000 courses have been activated to which 4000+ lecturers have been assigned. This latter figure is expected to double within the next two years.
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Fig. 1 High Demand – Learning@Griffith

In Semester One 2004 concurrent sessions have exceeded 2000 users at the busiest periods.
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Fig. 2 Sessions – Learning@Griffith

In just one year the number of attached objects, i.e. objects (such as PDFs) uploaded to Blackboard, has trebled.
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Fig. 3 Data – Learning@Griffith

Project History 

Interested readers will find an in-depth discussion of the background to the digital repository project in a recent paper by Borchert and Richardson (2004). The authors (2005) will also be presenting a project update at the Information Online 2005 Conference.

Driving Forces

There are two principal drivers at Griffith University for the creation of a digital repository. The first is return on investment. As has been demonstrated in the preceding figures, there is an ever increasing number of learning objects being deposited into Griffith’s LMS.  However, for a number of reasons, this is not the ideal business process. These include:

· The course structure of the typical LMS does not encourage sharing and reuse of learning objects
· It encourages duplication

· It allows deletion of valuable resources

· It is difficult for enforcing copyright

· It is difficult to maximise the institution’s investment

A digital repository, on the other hand, maximises the University's investment in the development of digital objects through accessible, shared resources. The ability to search for documents and digital objects in the Digital Repository and share them across an academic’s courses will reduce academic workload and allow greater re-useability and quality control. It will enhance the ability of academics to share resources, especially within a program / discipline. Just as importantly it will allow Educational Designers, Faculty Librarians, Multimedia Developers, Graphic Designers, Web Developers and Audio-Visual specialists—all of whom work collaboratively with academic staff—to develop learning content in a secure environment. 

The second principal driver is risk management / mitigation.   Under the Digital Agenda Act and the AVCC-CAL EUS (2002), there are strict guidelines as to how digital material is to be communicated electronically. Therefore it is incumbent upon universities to ensure legal and contractual compliance. Digitised course readings, for example, generally are copyright material and pose interesting challenges when communicated online. In addition, under the terms of the EUS, universities must generate usage reports for electronic copyright materials. HarvestRoad’s Hive offers a separately licensed copyright module.

Intellectual property (IP) can be quite a contentious issue within organisations. Ideally IP regulations recognise and reconcile the range of different interests within that community in relation to intellectual property rights. Such rights arise whenever intellectual property is created, for example, by staff in the course of their university employment, as well as by students during a course of study while enrolled at a university. Such regulations clarify the ownership of those rights and the extent to which the university is entitled to use any intellectual property that is the subject of those rights.

Regardless of institutional IP policy, many academics tend to regard themselves, rather than their institutions or organisations, as the owners of their teaching resources. This is particularly applicable with “creative works”.  The Hive structure—with its varying levels of permissions—should help to manage the range of concerns of academics about sharing their content. 

Initial Projects

A number of “starter” projects—covering a wide range of resource types and target audiences—were identified on the basis of their ability to assist the Digital Repository Team to meet key objectives:

· Develop expertise in the Hive software

· Develop base metadata schema and then adapt as required for specialised content

· Develop database architecture to accommodate a range of differing content

· Develop appropriate workflows and business processes

· Identify policy, training and general implementation issues

The scope and parameters of these projects have been modified, as the Team has had to address evolving ideas as to how the end-user will interface with the digital repository.

Previous Examination Papers

These were chosen because of their relative lack of complexity. The University already provides access to past exams (1998-2004) in PDF via its corporate web site. The benefits of starting with these as our very first project include:

· Least complex objects [arguably]
· Already digitised and in PDF

· Relatively small collection

· Good starting point for developing core metadata

· Under the control of Divisional (INS) staff, i.e. Digitisation and Distribution

Following the lead from the ARROW (Australian Research Repositories Online to the World) Project (2004) in having selected IEEE’s LOM (Learning Object Metadata) as its default schema, the Team has looked at such issues as how to handle “course code” within metadata. In the end it has been decided that there really is no need to assign very many elements to exams.

This set of data has been useful for initially testing the migration of already digitised objects and their accompanying data to the Hive repository. In terms of future development, this is envisaged to be a two-staged project, in which the Team will work with Exams and Timetabling to load current examination papers into the repository prior to invigilation. 
Course Readings

As with past examinations, there already exists a corpus of digitised objects with descriptive records—in this case accessible via the Library’s OPAC. However, unlike exams, digitised course readings inherently attract copyright issues. Under the Digital Agenda Act, there are strict guidelines as to how such material is to be communicated electronically. Therefore this project has provided the Team with an opportunity to investigate Hive’s Copyright Management Module.

The benefits of starting with these as our second project include:

· Introduces rendering single storage format (PDF) into multiple delivery formats
· Introduces complexity of copyright

· Under the control of Divisional (INS) staff, i.e. Digitisation and Distribution

Based on progress to-date, the Team is looking at several options for integrating this content with Learning@Griffith via Blackboard “building blocks”, i.e. applications that developers build to extend the Blackboard platform and to integrate Blackboard with external applications, content, or services. 

Griffith University is currently trialling the implementation of a new Course Outline system so as to standardise on the provision of information and to create a more student-centred approach to that information. It is envisaged that in the near future course readings will be incorporated into that project, with a semi-automated updating function.

ePrints

The project involves the creation of a deposit collection of papers that showcase the research output of Griffith academic staff both before and after peer-reviewed publication.  Whereas other Australian universities are using the open source software from eprint.org, Griffith University is planning to utilise the Hive software. Both HarbestRoad and Griffith are working to make it OAI-PMH (Open Archives Initiative Protocol for Metadata Harvesting) compliant.  The Team is currently investigating whether data entered by Griffith academic staff—as part of the annual Higher Education Research Data Collection (HERDC)—can be migrated to the Hive as a way of creating an initial ePrints collection without double keying.

Art Objects

Griffith University’s Queensland College of Art has an extensive collection (70,000) of art objects, particularly slides. A small percentage (2,000) of these exist in digital format and are accessible via a sophisticated, standalone FileMaker Pro database. However the system does not operate in a networked environment, thereby limiting potential cross-campus use. This project addresses such issues as storage (art images can have very large file sizes), graphical resolution, use of thumbnail surrogates, and once again copyright. 

Whereas the majority of starter projects require very basic metadata, this project will test the requirement for specialised content. The Team is investigating the use of the Visual Resources Association (VRA) Core Categories to support in-depth resource discovery by clients. This project has highlighted the fact that no one metadata schema meets all our needs and so the Team is developing an ‘application profile’, i.e. a statement of metadata elements selected from one or more metadata schemas and combined into a compound schema.  The purpose is to adapt or combine existing schemas, including locally defined sets, into a package that is tailored to the functional requirements of a particular application while retaining interoperability with the original base schemas.
Teaching and Learning Objects

Within Griffith University the Educational and Products Services (EPS) unit has highlighted the strategic importance of supporting the development of shared resources across disciplines.  The challenge for EPS is that learning objects are developed by them and then may subsequently be deleted / removed from Learning@Griffith by new lecturers, thus precluding any re-use, recombining and/or sharing.  Therefore there is a need to make the most of the considerable investment in a range of digital content to support teaching and learning.

Currently the Blackboard LMS is the principal repository for learning objects and that structure has led to some of the issues described above. In order to channel the upload function away from Blackboard and seamlessly into Hive, the Team is prototyping an appropriate interface. At the same time the Team is investigating how to differentiate within the repository between structured learning objects, i.e. controlled by the Division of Information Services, and unstructured objects, i.e. controlled by academic staff. 

What Is The Current ‘Theory’?

As suggested in the subtitle of this paper, the process of implementing a digital repository at Griffith University has substantiated observations by those who have already engaged in this process.

According to Sullivan (2004):

Those involved in institutional repository projects have reported that the effort and organisational costs required to address repository policy, content management, and promotion to academic staff dwarf the technical implementation effort. The challenge . . . is not the technical implementation . . . but effecting the cultural change necessary for it to become an integral part of the activities of the institution.

This echoes the current perception at Griffith University. While the underlying objectives of digital repository projects are strategically important, their actual implementation will need to address institutional core culture. Change management is therefore the single largest challenge facing the Digital Repository Team.

Another challenge is to demonstrate how existing content can be re-used to support learning (Corti, 2003). At what level of granularity do learning objects need to be stored to be capable of being re-used, combined and/or shared? And as Campbell, Blinco & Mason (2004) point out, along with defining incentives for academics to use repositories, institutions such as Griffith University need to define roles and responsibility. Who will be responsible for metadata creation? Can Griffith realistically expect academic staff to perform this task?

MacKenzie Smith (2004) has observed that “New services need new policies.” Even in the preliminary stages of the Griffith Digital Repository Project, the Team identified formal University-wide policies that would need to be written to support the above projects. Issues such as intellectual property, archival retention period (s), granularity and copyright management need to be addressed.

Lessons Learned

Although Griffith University has only just embarked formally on a project to implement the HarvestRoad Hive system, the Digital Repository Team has already identified a number of factors that will contribute to the overall success of the project. 

· The major metadata schemas are fine for sharing teaching and learning content. But they cannot meet our requirements for rights management, technical and administrative data. Therefore we have had to look at developing an application profile

· The purpose(s) of the repository will dictate many decisions, eg choice of metadata schema, workflows, interfaces, policies

· Interoperability, i.e. that data which is shared outside your organisation, is a key factor 

· There is no real return on investment if you simply deposit what you currently have into a digital repository; you need to encourage behavioural change

· You should analyse the whole business process involved with a collection—not just the digital objects per se—and consider influencing the creation process. There is real potential for ROI across the institution with this approach

· The implementation of any system at the enterprise level will expose inherent shortcomings within an institution, eg lack of policies and/or resources

· Staff will view a digital repository as the “solution” for everything under the sun

· Staff time and skills need to be drawn from teaching & learning, technical, and traditional library content management areas

· From a project perspective, you need to “cross these boundaries” for it to work, otherwise the digital repository may be implemented from only one of these perspectives

The Future

Once prototypes have been developed for each of the starter projects, these will become pilot projects with academic staff involving faculty librarians, educational designers, and multimedia developers to test solutions and obtain feedback. The Digital Repository Team is keen to work with a School or Centre in managing their collection(s) of digital resources before rolling out the repository across all educational units. 

Given the importance of resource discovery, it is anticipated that a new Federated Search service will be layered on top of the Hive repository to further enhance access. The Team continues to maintain close contact with other institutional and national digital repository projects in order to share ideas and experiences. Griffith University is aware of the benefits of ensuring there is interoperability across the higher-education sector.

Griffith University is striving to create a resource-rich, integrated learning environment that is fully exploited by both students and faculty.   A digital repository provides a flexible and discipline-independent mechanism for storing and managing digital objects, thus enhancing integrating learning and research environments.
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