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This is a report of work undertaken by UC Berkeley, Indiana University, Stanford University, and the UC California Digital Library to plan a demonstration project of digital library and educational technology interoperability.  The report focuses on work carried out from August to September 2004 with the generous support of a $12,000 Officer’s Grant from the Andrew W. Mellon Foundation.   These activities built on efforts that had begun in spring of 2004, and so reference is also made here to planning work performed in May through July, although this work was funded independently from the Officer’s Grant.

In the planning process, the four partners proposed to carry out three goals:

1. Translate the work of the Flecker-McLean study group into a detailed plan for an integrated demonstration project to be carried out over 9-12 months beginning late fall 2004.
2. Build a viable multi-institutional collaboration – a “collaborative” – to design and carry out small, start-stop experiments to assess the viability of recommendations made by Flecker-McLean, and to surface additional challenges and develop potential solutions to increase interoperability between digital repositories and educational technology. 

3. Consult with and gather key ideas and lessons learned among the wider library, education, publishing, and technology community.
It is important to note that we took the approach of trying to build a consortium of four campus institutions.  The UC Berkeley Interactive University Project took the lead in facilitating the planning effort, but the model we pursued, in extensive discussions from May through September, was to see if we could build a relatively equal collaborative of four partner institutions who shared a common interest in the broad problem area of digital library – educational technology interoperability.  Each institution grappled with what the work in this area might be, what they were interested in, what capacity and needs they had, and to what degree they could take project leadership.
Our planning activities were structured around two 2-day retreat: one held on July 12-13th and one on September 7-8th.  Our aim was to develop a coordinated proposal for a one year demonstration project by October 1rst (with first full draft of the proposal due September 1rst). 
In our July retreat we worked to build an initial common framework for thinking about the broad problem area of digital library and educational technology interoperability and/or the “Scholar’s Workspace.”   The framework of the functions of “Gather-Create-Share” (which a number of project partners had defined as part of the Flecker working group) were explored.  See the diagram below which came out of our July discussions as one way of organizing key aspects of the infrastructural dimensions of the problem space.  
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From the July retreat emerged a common focus on the issue of gathering resources from digital libraries and packaging these resources for dissemination, especially to educational tools.  A central challenge was how to narrow this focus to develop a collaborative technical demonstration project.  Following the retreat, in July and especially August, we drafted an extensive, rough proposal whose goal was to explore a "one click" grab of citations and digital objects from the results of a metasearch or federated search query and then disseminate these citations/objects in a standardized package format either directly to the end-user and/or to learning systems (e.g., Sakai and a commercial system such as WebCT).  The preliminary abstract for this proposal began:
A keystone to smooth interoperability is a set of specifications and tools that enable scholars to grab content from any repository (e.g., JSTOR, Melvyl) and insert it into an educational tool (e.g., Sakai, ePortfolio).  In our 12 month demonstration project from January 2005-December 2005, this project will demonstrate prototypes of systems that attempt to make adding library content to education technology systems as close to one-click as possible.  Though the implementations will proceed separately, the project partners will consult with each other along the way, participate in a coordinated assessment plan, and develop a set of deliverables that report best practices and provide access to the open source tools and documentation that make this one-click grab possible.  These initial, experimental demonstration projects will help advance the goal of digital repository interoperability in a concrete way, and lay the foundation for future development in this important field.

Our proposal focused more on the technical and infrastructural dimensions of interoperability work, rather than driving and orienting investigation by users and use cases.  It was especially concerned with specific parts of the “gather” and, to a lesser degree, “share” functionality.  It was made up of relatively independent investigations by each partner of “one-click” gather functionality within the context of work partners were already pursuing—a federation rather than to a union of investigation.  
By the final week of August we had developed a long proposal draft: a large body of ideas, strategies, and proposed explorations (please note, I am happy to share this interesting raw draft if this is of interest with the understanding that it is quite rough and does not represent a consensus approach).  At this time, several partners, although convinced of the value of the individual demonstration projects outlined in the proposal, felt we had not made a persuasive articulation of group-based objectives derived from the intersection of our separate works.  It was suggested by these partners that we not submit a September 1 draft proposal, but rather request additional proposal development time so that we could spend our planned September retreat re-focused on defining collaborative projects goals, forged from a deeper consideration of the complex trajectories of content and tool use.
As a result, in our two day retreat on September 7-8th, we stepped back and, to a large degree, started over in trying to define an overall collaborative framework.  One of the issues that quickly arose was the interest by some of the partners to take a much broader approach to the problem space—an approach centered not only on specific technical demonstration projects but one that included equal attention to assessment of scholar’s use of digital content, as well as to mapping the growing national and international landscape in gather-create-share tools and services.  This reflected some of the tension in defining what the core problem is: is it about the more infrastructural issues denoted in the phrase “digital library – educational technology interoperability,” or about end-user concerns evoked by calling the problem area “the Scholar’s Workspace.”   Clearly, we needed to draw on both perspectives, and an approach that balances and integrates understanding of end-user (scholar’s) needs with technologists’ focused infrastructural experimentation will lead to valued services.  In response, we then developed in the retreat a new framework for our work as follows.  
Central question/theme for the project: What will make it much easier for scholars to use digital content?  Three major project components: (1) Environmental scan: assessment of related technology developments nationally and internationally.  (2) Needs assessment and empirical data gathering of user behavior: how do scholars use and want to use digital content.  (3) Comparative experimentation of interoperability services: a focus on “gather” (e.g., citation, locator, object) and “share” (transport) services.  Critical cross-cutting areas of emphasis in the project would include:  use case scenarios; licensed content and how digital rights management affects use; higher education needs; and a focus on outputs and products such as new forms of digital scholarly publications, resource/reading lists, and class web sites.  
The major project components would include such work/questions as (these were preliminary lists):
1.  Environmental Scan: 
1. Which protocols does a higher education digital library need to worry about for tools and systems

2. COLIS

3. JISC

4. Canadian developments
5. Literature review
6. Interviews with tool/system developers
7. Synthesis/analysis by small teams
8. Inventory of published user needs assessments

9. Facilitate conference(s) w/usual and “unusual suspects”, i.e., create environments to mix together quite varied individuals who can dynamically help to create solutions.  High level and broad meetings.
2.  Needs Assessment:
1. Methodologies: contextual inquiry, observations, surveys; not only self-reported analysis
2. Different content types and sources

3. Is there a generalizable user behavioral model in relation to scholarly use of digital content?  Adopt, adapt, or construct and test a model.

4. Do tool sets and approaches vary by media type, e.g., MP3s, images, etc?
5. Show users new tools, gauge reactions, see what they do.

6. Develop and deploy consistent analytic framework across institutions.
3.  Comparative Experimentation with Interoperability Tools/Services (these experimentations would be informed/driven by environmental scan and user assessment above):
1. CDL: Luna Insight; Metalib

2. Indiana University: Sakai; Twin Peaks

3. Stanford: Groxis; and other tool to be defined
4. UCB IU: Scholar's Box; Office 2003, browser extensions
5. Development and application of common questions/criteria to be applied to each tool/service.  E.g., user satisfaction, cost, and support needed.
6. Functional specification for tool selection
7. What can we influence: what tools do with behavior models?

8. API for personal collections
Project Outputs and Measures of Success

1. Strategic recommendations for how best to proceed in this area.  Possible audiences: technologists, campus leaders, librarians, patrons, foundations, vendors.
2. Environmental scan report

3. User Assessment report and models (common behavior models, types of digital content “scholarly primitives”); substantial increase in empirical data

4. Progress on tools we use/assess and/or develop

5. Feedback on specifications used provided to standards boards

6. New specifications/APIs: e.g., transfer protocols and binding for digital repository interoperability

7. Larger consortium of partners and interested participants

At the end of two days of sometimes passionate discussion, this revised project outline still was not fully satisfactory to all four partners.  We were searching for a framework that would be of strong interest to all partners.  There was somewhat of a philosophical divide in approach between those who wanted to take a broad and integrated look at environment, user needs, and technology experimentation, and those more interested in a concrete, focused technical exploration that would produce some usable solutions.  In addition, we still had the open question from our proposal draft in August of what an integrated technical demonstration project would like (area 3 of this new framework).  Finally, there was the pressing question for all partners of who would carry out which major piece of work and how we would coordinate the overall project.  
At the conclusion of the September 7-8th retreat, each partner was to go back to their respective institutions and assess and specify which major project component from the revised framework they would lead and/or be involved in.  Each partner was by late September to have clarified how they would be involved.  By the end of September it became clear to several partners that they could not lead major parts of the framework.  Furthermore, it now became clear to at least one partner that they would have quite limited time at best to participate in major new project development work in the next six to twelve months; this because of the growing impact and requirements of major new projects at their institutions.   
In sum, by the beginning of October we were at the following point.  We had spent four days together in retreats and developed two substantial frameworks (as well as one long, rough proposal draft) for approaching the problem space of digital library-educational technology interoperability / the Scholar’s workspace.  We had learned a tremendous amount together and from the work of others.  We had identified and contacted a number of others who were interested in this problem space.  (This included other higher education institutions, software vendors, and technology corporations.)  We had strong interest by all partners to continue to be involved in some way in collaboratively exploring the problem area.  Several partners, interestingly, noted that they almost needed a half time staff person just to keep up with, and help sort out, all that was increasingly happening in the development of new tools that could facilitate (and require) interoperability services and scholar’s increased access to digital content.
What we had not done is to create a functioning collaborative of four institutions who shared a common vision and joint commitment to take on major new work to address this problem space at this time.  To be emphatically clear, this is not meant as a critical assessment of any of the partners in this planning project.  One of our three major goals at the start of the planning process had been to create such a collaborative to carry out the project’s work.  This was not feasible.  Perhaps attempting to create such a collaborative was not the best approach in an area where there is both much to be clarified and many approaches to take.  In retrospect, it may have been better to pursue a model where, for example, one or two institutions were the clear project lead, setting project objectives, and then inviting others to participate in specific roles.  From this, various types of collaborative exploration could be built.  It may have been better, for example, for the Berkeley campus to take this role at some point, but we too were uncertain about what the collaborative work in this area should be and what role we were able and ready to play as the lead of such a collaborative.  We were and are certain, however, that we want to play a substantial role in developing tools, services, and solutions that make it much easier for faculty, students, and staff to use, author with, and share rich digital content.  
Several other related points should be noted.  All partners expressed a strong interest in continuing conversation with each other (and others) about this problem space.  All wanted to have more regular forums and sources to continue to explore these issues---for example, experts to draw on and special interest groups to be part of.  There was strong interest in having more discussion between digital libraries, educational technologists, and other higher education, open source, and commercial technologists/software developers.  Our group was made up predominantly of staff from digital libraries.  Some felt more participants from other domains was critical.  Clearly, it would be valuable to invest in efforts that push forward increasingly common solutions to this problem area, in addition to particular institutional initiatives.  Sakai, and the common solution open source model it is attempting to build, will likely be a major contributor to this effort.  Finally, it is interesting to consider the relationship of the development of a “cyberinfrastrucure” for the humanities and social sciences (and sciences) to the issue of digital repository-educational technology interoperability.  This author would argue that central to such a cyberinfrastructure is the development and support of a “Scholar’s workspace:” places where scholars can gather, create, and share knowledge and learning materials drawing from and contributing to a rich fabric of institutional, departmental, and personal repositories.  What we are struggling to define is how to talk about, let alone build, critical components of such a cyberinfrastructure.  If we are to help scholars easily use digital content in their teaching, research, and service, and if we are to help technologists develop sustainable and scaleable services to support such core scholarly work, we should follow an investigatory approach that regularly moves back and forth between the perspectives of end-user and enterprise-wide infrastructure.
In conclusion, at this time, the four partners in this planning effort are not able to submit a joint, collaborative proposal by December 1rst as we had hoped.  Individual institutions, working with several and perhaps all partners in this planning effort, may submit proposals in the future.  The UC Berkeley Interactive University Project remains extremely interested in working to understand how to build scaleable and sustainable tools and services that will allow higher education faculty, students, and staff to create shareable and reusable digital collections for teaching, research, and public service.  We hope to develop a proposal to explore critical aspects of this work in spring of 2005, and we hope that a number of the valued partners in this planning project will join us in this endeavor.   
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