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Core Integration Report: A Review, 2001 - 2005

Introduction

This report outlines CI progress to date, lessons learned, and current plans and
strategies. As with any maturing organization, our experience has led to a series of
course corrections and reconceptualizations of NSDL and its directions. Some of our
observations may serve as valuable input to NSF as it structures other large and
distributed efforts.

CI is charged with integrating the collections, services, and targeted research of the
NSDL projects into a coherent library, along with engaging the community, providing
technology, and operating core services. The CI team is a partnership among the
University Corporation for Atmospheric Research (UCAR), Columbia University, and
Cornell University. UCAR has been responsible for central office functions, outreach
and community support, and technical support for NSDL.org. Cornell has provided
core library infrastructure development, operations, and communications. Columbia
has engaged publishers in building the library, and developed access management
solutions.

The early and continuing management challenge of CI was to build a collaborative
work environment and to divide the work among groups that originally applied to do
the whole project on their own. The resulting collaboration included the three
primary partners that we have today (UCAR, Cornell, Columbia) and a small group of
subcontracts. We immediately discovered the challenges of distributed work teams
that included part-time staff who held other appointments and we wrestled with the
problem of institutional vs. NSDL identity.

Over time, the structure of Core Integration has evolved in significant ways:

« We eliminated some early subcontracts and reallocated funds to outreach,
communications, evaluation, technical development, Pathways support, iVia and
the prototypical ENC Middle School portal in Math and Science. In some
instances (e.g., search) we cancelled an unsatisfactory subcontract and pulled
that work and resources back to Core Integration.

« We eliminated a senior position at UCAR and reallocated those funds to a project
manager position. This position oversees the distributed work teams and has
begun building a repeatable software delivery process.

« A full-time PI was appointed at Cornell to oversee technical development.

« We assigned core staff to support Pathways integration.

« We developed working teams across the three Core Integration institutions.

« We expend time and resources on face-to-face meetings, as well as frequent
conference calls, to make certain that we coordinate our intensely collaborative
work.

It is fair to say that Core Integration today is less a set of projects and more an
operational organization (Appendix A).
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Integrating Collections, Services, and Research

Project Integration

There have been 202 projects funded in the collections, services, targeted research,
Pathways, and Core Integration tracks (Appendix F). The current CI team was
initially funded in FY 01. Of the 66 unique collection projects! funded, 47 have been
integrated (71% integration), with 34 providing item-level metadata. Access to item-
level metadata was important early on to help users search for specific resources in
the library, rather than being directed to a home page or other intermediate page on
the collection provider's site. The number of integrated collection projects will
continue to increase: eight collections with collection record entries are actively
working on providing metadata harvesting services (Open Archives Initiative—OAI),
another eight are still working on their collections, and four collections are online,
but still need to submit records.

Several collections represented an integration challenge in that they do not provide
resources per se, but complex data that can only be accessed through their services.
Collections such as eSkeletons, the Digital Archive Network for Anthropology, and
the Digital Library of Microstructures provide visualization software to access and
manipulate complex data sets. Although they provide collection records that
essentially point to their services, the structure of their data and services make it
difficult to provide Dublin Core metadata to comply with the original metadata-
centric repository architecture. These collections are more appropriately treated as
services for the purpose of integration.

The 59 unique service projects represent a wide range of human-mediated services
(such as workshops) and computer-mediated services (such as collection building
and workflow tools). Six services have submitted collection records to the repository
and of those, two have provided item-level metadata. Two services have been
integrated into the core infrastructure: AskNSDL and Instructional Architect. Of
software projects whose work is complete, nine are represented in the NSDL Library
Builders’ tool page? and four have hosted workshops. Eleven services represent work
that enhanced the specific project offerings of collections and services.

From the beginning CI was challenged with the unintended consequences of grant
funding and its timing. By FY 01 (the first year the current CI was funded), 29
projects had already completed their first year of work in building collections and
services, or performing DL research. Of those 29, six were the initial Core Integration
track projects. Several of the FY 01 projects were established collection providers.
Because the order of projects was not phased from the beginning, there were lost
opportunities as projects either ran out of money before they could be integrated or
created services that were built before CI had an architecture to support them.
These consequences of phasing resulted in some community frustration with our
progress in library building. CI is currently reviewing these earlier projects to see
what can be recovered and integrated. The “thousand flowers” approach produced by
well intentioned panels of peer reviewers did not have as their primary goal and
responsibility the production of coherent collections, services, and research in service
of the larger goal of building a coherent STEM education library.

1 Of the 202 projects, several were collaborations that resulted in only one unique collection or service,
and in later years, some projects were continuation funding that extended existing work.

2 Library builders tools can be found at
http://nsdl.org/resources for/library builders/tools.php?pager=tools
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The National Visiting Committee (NVC) understood this situation and recommended a
more focused approach for NSDL. In response (and much to its credit), NSF initiated
the Pathways track in an FY 04 solicitation. Pathways represent a good focusing
strategy because they: 1) help NSDL connect to specific learner communities and
their cultures; 2) provide in-depth knowledge of educational needs of that
community, and 3) help with integration of other projects and collections. The entire
ensemble of Pathways provides a locus of collaboration that will benefit the whole
STEM education community (Appendix B). In addition, a signed Memorandum of
Understanding (MOU) between CI and the Pathways addresses issues of deliverables
and operational schedules as well as driving increasingly compelling collaborations
(Appendices C and D). The MOU and the agreements it details are evolving, even as
the work between and among us evolves. Most of all, the MOU makes it clear that an
NSDL Pathways grant is not simply an infusion of dollars for a worthy stand-alone
project, but a key building block for NSDL as a major STEM education resource.

In retrospect, more attention to the phasing of the elements of NSDL would have
fostered better and earlier integration. On the other hand, NSDL is a classic start-up
operation that must, almost necessarily, learn by doing. In going from the more
disparate Collections track to the Pathways approach, NSF corrected deficiencies and
inefficiencies and made clear the obligation and responsibility to participate in
building NSDL through collaboration.

Collection Building and Quality

From the beginning, CI laid out Dublin Core and OAI standards to provide a common
framework for metadata ingest and aggregation. This strategy acknowledged that
existing collection providers were heavily invested in their own metadata
frameworks, and CI provided a low barrier mechanism to ingest their information.
When NSDL.org first launched in 2002, there were already 118 collections available.

CI continues to grow the NSDL collection with 580 collections representing well over
one million resources. We are also pursuing partnerships to provide highly edited
content from professional societies and other publishers to NSDL users. John Saylor,
the NSDL Collection Development Director, has created an initial cadre of 29
Selectors to look actively for materials and add them directly into NSDL, using the
automated NSDL Resource Recommendation System (RSS). He has solicited
librarians, academics, and teachers and asked for their help in more than 50
disciplinary and interest areas (Appendix E). This group will continue to grow.

To provide additional metadata from non-NSDL collections, we have subcontracted
with the University of California at Riverside for their iVia software, which crawls
selected web sites and creates standard metadata for the resources it finds. This
software will become an important tool for Pathways and other collection providers to
help them more easily create collections and submit standard metadata to NSDL.
ComPADRE and MatDL Pathways are currently pursuing the use of iVia to expand
their collections. iVia is a very promising tool that is being developed, in part, by our
use of it. CI staff are currently using iVia to crawl additional collections so that these
resources can be accessed through NSDL search.

We have established the Collection Development Advisory Board (Appendix E),
whose role is to advise the Director of Collection Development on all issues relating
to building and maintaining the overall NSDL collection, including policy. The
members represent several library associations and university and school libraries
across the country, including, most recently, the NSF Librarian. CI has also asked
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Rick Luce, Research Library Director at Los Alamos Laboratory, to chair a small
Library Review and Planning Committee, which will review the overall operations and
processes of the library and make recommendations for improvements. This review
comes at a particularly efficacious moment, as John Saylor will be returning to his
regular position as Engineering Librarian for Cornell in October, 2006. We expect
good advice and perspective from the Review Committee on the job scope and focus
for the position that will be left open by Saylor’s return to the Cornell Library.

CI has relied on the metadata quality standards of each NSF-funded project. As we
started to ingest metadata from collections, inconsistent quality standards between
collections resulted in uneven metadata quality, which offered challenges in
presenting coherent search results to end-users. Metadata experts are expensive and
in short supply; the range of expertise in the projects in creating metadata resulted
in uneven metadata quality. Our course correction included actions that take the best
advantage of current tools and practices in the community to provide better service
to the end user. This includes using automatic processes such as iVia, and
community/end-user-based processes to annotate or add to metadata, such as the
Middle School Pathways work done by ENC to improve K-12 resource metadata.

An improved understanding of how resources can be designed for reuse has helped
highlight areas that we now know require further research, including definition of the
criteria required to constitute good learning resources and the granularity needed to
support reuse of resources.? Issues such as digital rights management and tracking
provenance will be key issues for the future as end users find creative ways to reuse
NSDL materials.

Engaging the Community

Building the Developer Community

The first NSDL PI meeting was held in 2000, prior to the creation of the current CI
team. This group defined key issues and priorities and developed a process for
establishing a governance structure, which led to the Pathways to Progress
document® in 2001. By the 2002 Annual Meeting, it was clear grantees were
interested in building a community with a common vision of the future. Survey
results from successive meetings underscore the importance of the Annual Meeting
in support of community collaboration and networking, and the leveraged
development that collaboration makes possible.

We established a project liaison position (Susan Jesuroga) in our first year to provide
ongoing communications and integration assistance. We provide assistance to the
Policy Committee (PC) for face-to-face meetings and regular conference calls,
developing policy, and performing research as needed. The Policy Committee created
three initial NSDL policies on key issues of process, privacy, and metadata®, and
established a set of standing committees in key interest areas: Content, Community
Services, Evaluation, Sustainability, and Technology. Each standing committee has a
CI liaison who helps outline and refine issues for community input. CI has also
supported—often in partnership with a standing committee—community workshops
on sustainability, publisher and user engagement, web analytics, and evaluation. The

3 Reusability is a complex issue, which includes metadata, context, intellectual property (IP), and
interoperability challenges. Foundational work was completed by the NSDL project on reusability.
http://www.reusablelearning.org

4 pathways to Progress can be found at http://doclib.comm.nsdl.org/PathwaysToProgress.pdf.

® Current policies can be found at http://policy.comm.nsdl.org/docs/.
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feedback and discussions provided through committees and workshops have been
invaluable to both CI and the community as a whole (Appendix H).

While the PC had early success in developing specific policies for NSDL, the challenge
of creating and implementing an effective governance structure has proven more
difficult, and the committee struggled to define its role in the NSDL organizational
structure. Policy Committee members differed as to whether the committee was
advisory to CI or had authority over it and our day-to-day operations. That lack of
clarity—ultimately resolved on the side of an advisory role—made for significant
stress and misunderstanding. The Standing Committees varied widely in finding
appropriate work that fit the fact that they were volunteers with other significant
responsibilities and little time. Despite that, work that has mattered greatly to the
development of NSDL was and continues to be accomplished.

As NSDL work moves forward, it is clear that committees and working groups are the
appropriate location for defining broad community needs (such as helping to define
web metrics and evaluation requirements) and representing community-wide issues
and concerns (reflected through policies), while CI focuses on the development and
operations of core services, the transfer of research and policies to operations, and
our most fundamental mission—the support of community integration and
collaboration.

As new projects have been added to NSDL, we have worked to facilitate direct
project-to-project integration in addition to supporting project integration with the
core infrastructure. As an example, CI facilitated the collaborative efforts of the
Achievement Standards Network (ASN) project with other groups, including Syracuse
with their Content Alignment Tool (CAT) and the Teachers’ Domain Pathway, to solve
the issue of dealing with educational standards. CI plans to connect to the ASN
database and provide the CAT on NSDL.org. Other non-funded stakeholders have
joined the community in support of the STEM education focus. Textbook and journal
publishers are contributing metadata and selected content, while other groups like
EPIC (Engaging People In Cyberinfrastructure) are helping to promote NSDL in the
spirit of seeking synergies to achieve common goals. Still others see the library as an
education and public outreach opportunity—the Institute of Electrical and Electronics
Engineers (IEEE) helped recruit AskNSDL experts for ESTME Week (Excellence in
Science, Technology, and Mathematics Education) in 2004, resulting in the
participation of 48 IBM employees.

Communications and Outreach to NSDL Users

Outreach

Engaging a broad base of stakeholders to develop and use the library is critical to
NSDL’s long-term success. Current outreach and communications activities cultivate
connections with a wide range of groups to build awareness, increase usage, grow
library resources, create new advocates, and aid sustainability. Outreach and
communications efforts have steadily expanded and diversified since the library’s
early stages. As of the initial release of NSDL.org in December 2002, CI had a single
brochure and a visionary multimedia presentation on CD-ROM. Our visibility was
minimal outside of higher education and our presence at professional meetings was
limited to a handful of papers delivered at digital library conferences.

When CI was formed, a first and necessary task was to build both the NSDL
infrastructure and a community of developers. Those necessary activities led us to an
inward focus in the initial versions of NSDL.org that had the unintended consequence
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of keeping end users at a distance. Feedback from our target users and professional
colleagues underscored the problem of focusing on the promise of NSDL before
services and tools were fully developed: our valued user audiences—teachers and
librarians—came to a site that confused them about its intent and use. At the first
several annual meetings, we were appropriately criticized for seeming to focus on
technical issues to the exclusion of our educational mission. We also assumed a level
of user knowledge about digital libraries and their uses that user testing would have
revealed as inaccurate.

NSDL sought to address these issues by focusing on building general awareness
about the library, its activities and resources, and to attract a base of regular users
in varying sectors of the STEM education community. Tactics included increasing the
presence of NSDL at major professional conferences where potential users and
contributors gather such as the American Association for the Advancement of
Science (AAAS), the National Science Teachers Association (NSTA), the National
Council of Teachers of Mathematics (NCTM), the Association of Science-Technology
Centers (ASTC), and the American Library Association (ALA), as well as the broad
dissemination of promotional materials to target audiences. Concurrently, Core
Integration staff networked with organizations in K-12 and higher education as well
as the library and museum communities. These cross-organizational conversations
focused largely on awareness-building and exploring common goals.

CI has developed 18 targeted brochures and fliers, and distributed an estimated
10,000 copies in 2005. NSDL has exhibited at 26 conferences, reaching over 200,000
people involved in higher education, libraries and museums, K-12 schools, and
scientific research institutions. CI also coordinates and supports NSDL project staff in
their own conference and workshop activities. Coordination is a key element in
ensuring consistent branding and message. We organized well-attended briefings on
Capitol Hill, on the Senate side in May, 2005 and on the House side in September
2005. The September briefing was sponsored by the House STEM caucus and NSDL
speakers were introduced by Congressmen Ehlers and Udall, co-chairs of the caucus.
The newly appointed NSF Deputy Director, Kathie Olsen, also spoke and commented
on the significance of NSDL in the NSF education portfolio.

Outreach work now extends beyond awareness-building to include training users on
broader information literacy and digital resource integration skills. CI offered three
pilot online seminars in 2005 (two for K-12 teachers and one for university faculty).
Plans are currently in development to offer monthly online seminars throughout 2006
in conjunction with Pathways and other NSDL projects as part of a partnership with
the National Science Teachers Association. Outreach Director Susan Van Gundy is
facilitating an effort of the Community Services Standing Committee to present a
series of online community discussions that showcase tools and services emerging
from NSDL projects. The first of these online sessions, dubbed Tool Times, was held
in November 2005. CI is providing use of the web conferencing platform and a
session moderator, as well as assistance in planning and promotion. A list of
upcoming Tool Times and archives of previous sessions, will be made available at
http://commserv.comm.nsdl.org.

Support of community workshop efforts can be as simple and direct as providing
print and presentation materials, promoting community workshops on NSDL.org, or
soliciting promotion within specific user communities for workshops hosted by CI.
Other efforts involve more in-depth coordination, such as the Pathways’ user
workshops, where we are managing a series of workshops for Pathway audiences
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with the primary goal of increasing use of the library. While each Pathway is
determining the specific content, participant recruitment plans, and appropriate
venue for their event, all workshops will share strategies for evaluation and targeting
of participants who will disseminate information to additional users. For example, the
MatDL pathway will convene teams of researchers and educators from Materials
Research Science and Engineering Centers (MRSECs), while the CSERD pathway will
be targeting teams from among NSF’'s Math and Science Partnerships awardees. By
coordinating workshops at various levels across projects, NSDL strengthens its
reputation with user communities and collects participant data that can be later
analyzed to assess impact. Our shared goal is to give users a better understanding of
the interdisciplinary breadth and depth of NSDL. Seminars and workshops are also
an expression of our maturing partnership strategy. As the richness of library
resources, tools, and services develop, so too does its usefulness to educators.

Communications

Before the release of NSDL.org, CI laid out plans for increased communications about
NSDL and its mission. NSDL has several email lists used for communications
including a general list (nsdl-all) with over 700 subscribers and a Whiteboard Report
subscribers list with around 450. Whiteboard Report (originated and edited by Carol
Minton Morris) started in 2000 as a monthly publication about NSDL activities,
largely aimed at the developer community, and is now published bi-weekly and
available through links and search at NSDL.org. Distribution of the Report extends
further than the list, including circulation through the Cornell Library and Outreach
lists, the Humanities, Arts, Science and Technology Advanced Collaboratory
(HASTAC), and several NSDL projects, along with cross-posting of news items with
the Engaging People In Cyberinfrastructure (EPIC) Cyberinfo Beat Newsletter
(http://www.eotepic.org/).

As a service to NSDL users, NSDL headline news and events have been highlighted
on the NSDL.org site since the beginning of the project. The editorial process and
scope of content have grown over time, as the site has changed to provide highly
edited content areas for specific audience groups. The hand-crafted content and
hand-selected resources present users with a tailored view into NSDL. They include:

¢ News - news about the library, events, and collections of interest to NSDL
users

e Top Picks - a stable set of exemplary resources from NSDL that have been
judged as most useful for an audience group

e Resources of Interest - a rotating set of resources selected from NSDL that
highlight the breadth of NSDL

e Using NSDL - resources from NSDL that can be put to use immediately: a
lesson, event or an activity

e Research Articles - research articles of interest to an audience group

¢ NewsFeeds - external RSS news sources from the STEM community

In 2003, with the help of the Educational Impact and Evaluation Standing
Committee, CI published the first NSDL Annual Report and continues publishing
Annual Reports in conjunction with the Annual Meeting. Over 3,000 copies have been
distributed at national meetings and conferences, through projects and collaborators
each year since it was first published. The report is also available online at NSDL.org,
and in 2005 we created the first "NSDL Annual Report Supersize" version, which
offers expanded project profiles online.
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Several other advancements in outreach and communications are in development. To
enhance targeted communications to different stakeholder audiences, we are
migrating from manually assembling content for each communications instance to an
automated framework that will facilitate the repurposing of content in multiple
publishing outlets. This new publishing system, called On Ramp, will greatly increase
our communications options, and will push information to target audiences. We are
in the midst of developing Expert Voices, an educational blog that will allow students
and educators to read about and engage scientists in continuing discussions.

NSDL Publisher Partnerships: Goals and Strategies

In its work, the Core Integration team has proceeded from the premise that in order
for the NSDL to become a resource of choice, used frequently by a broad range of
teachers and students on a national scale, it is necessary to engage the interest and
participation the scientific publishing community. This community includes both non-
profit and for-profit organizations that control a substantial percentage of the high-
quality educational science content used by researchers, teachers and students.

To this end Kate Wittenberg and Mike Luby, of the CI team, undertook steps to
engage this community in a collaborative and productive manner, so as to insure
that the NSDL becomes a strong and valued partner rather than a competitor to the
traditional science publishing community. Science publishers possess assets that are
critical to the success of the NSDL, including an efficient and stable mechanism for
acquiring and peer-reviewing high quality content from scientists and science
teachers; an effective system for editorial development, design, and production of
this content; excellent market research and evaluation mechanisms, established
models for contracts, licenses, copyright, and intellectual property management, and
a reliable system for marketing and sustainability. In addition, many of these
publishers work with vendors who provide technical infrastructure and support for
schools.

Through its publisher relations efforts, the CI team has established an effective
means to engage the science publishing community, including mechanisms for
harvesting metadata and enabling controlled access to publishers’ content. These
activities will ensure that NSDL reaches its full potential as a functional, valued, and
highly used resource, and will serve as a model for partnerships with other
collaborators. Appendix G provides an annotated list of current publisher
agreements.

Providing Technology and Core Services

Library Infrastructure

In the beginning, the CI team designed the infrastructure to support three functions:
selecting web-based STEM resources, searching across them, and facilitating access
to them. The resulting architecture represents a union catalog, which was
implemented as a metadata repository (MR) containing Dublin Core records for
resources held by NSDL collection projects and other contributing organizations. The
metadata records, which include URLs to the corresponding digital resources, are
ingested into the MR via OAIL. During ingest, these records are processed to
normalize dates and various controlled vocabulary elements.

The union catalog approach was a reasonable decision, given the state of the digital
library world at the time: metadata standards were well-developed and OAI was an
accepted protocol for metadata transmission. Collections on the leading edge of
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digital library technology were able to supply metadata to NSDL without much
assistance.

This approach revealed a number of implementation problems over time. The most
outstanding of these relate to uneven metadata quality across collections and
problems with OAI validity, especially XML-schema compliance. Even though
standards and protocols were well-documented and widely used in the DL
community, some collection projects did not have the cataloging expertise to create
quality metadata or technical help to deploy an OAI server. Busy building and
deploying infrastructure, we did not have the resources to provide extensive hands-
on help for those collections. As a result, the administrative costs of maintaining the
MR have been unexpectedly high.

Even for collections that were successfully harvested initially, we would sometimes
encounter new problems with their metadata and/or OAI service as their collections
changed over time. The requirement of strict adherence to XML schemas, UTF-8
character formats, and OAI protocol proved a recurring challenge. Collection
providers are provided automated emails detailing harvest issues, but the OAI
harvest success rate has remained in the 50-75% range. This despite the fact many
of the collections have been in production for over a year, requiring CI staff to work
with the collections to identify and fix their problems before attempting repeat
harvests.

The early emphasis on metadata also meant we postponed creating a structure to
support routine service integration. Any service integration into the core
infrastructure required hand-crafted solutions that were not scalable. In addition,
some collections are more service-like in nature: they have data resources, but need
a user-friendly service on top of the data to be of use. Finally, we could not ingest
and make use of other forms of information, such as annotations and reviews, or
actual content.

As a library, NSDL needs to point to the most useful resources for STEM education.
To support learning, it needs to give those resources a learning context to help the
end user meet specific educational goals, including the information and services
needed to reuse resources. This combination of early integration challenges and
educational needs led to the decision to build a Fedora-based repository, called the
NSDL Data Repository (NDR), which allows us to gather and use information beyond
metadata, including content.

Fedora is the Flexible and Extensible Digital Object and Repository Architecture—an
information model and repository architecture for encapsulating and securing
multimedia content. In non-technical terms, it provides the means to ingest,
manage, and provide access to complex and dynamic information. The Fedora-based
NDR will support MR functions such as OAI ingest and exposure of Dublin Core
metadata while extending the types of information that can be managed. Fedora
increases the options available for building user services, including resource
discovery, access, repurposing, and reuse.

Fedora work began in 1997 as a DARPA and NSF-funded research project at Cornell
University. It grew into an open-source project in collaboration with the University of
Virginia, funded through the Mellon Foundation. Work is focused on creating a
production-quality content repository system and the CI team has worked closely
with the Fedora team in addressing scalability issues exposed by the NDR
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development. The Fedora software has been deployed in a variety of applications
including institutional repositories, archives, museums, and commercial library
projects besides NSDL.

The NDR allows us to manage relationships among objects in the repository, so we
can model a resource-centric, as opposed to a metadata-centric view of the online
world. The metadata-only view limited our ability to represent multiple references to
a single resource in search results, and restricted resource information to that
provided by a single collection provider. Managing resource-centric views allows us
to provide myriad information to the end user, including metadata, reviews,
annotations, educational standards, collection provider background, and services that
can act on those resources. With this wide ranging information, we can start to
provide a broad context about resources to users.

In addition, we are currently working with the Ockham Project® in NSDL to further
refine and implement their digital library service registry. The registry is a directory
of Internet-available digital library services, which enables any service provider to
discover and interface to other online services. We will participate as an Ockham
node, which enables the online discovery of NSDL services like search and OAI
harvest by the broader digital library community. We will also send staff to an
upcoming workshop on service registration in which participants will begin to lay out
a plan to create a service registry model that can be adopted and used by the
broader digital library community.

Library Services

Early NSDL library services included search, browse, and limited exhibits, which
consisted of hand-selected information from the library (e.g. new in the library,
available tools and services). Initial CI subcontracts provided archiving and search
services, along with support for AskNSDL and research into handling geo-spatial
data. Over time, CI management decided to consolidate search work at Cornell,
using open source software, and reallocate the geospatial resources to other library
services and other development efforts within CI.

NSDL.org went online in December 2002. In late 2005, we had 580 collections
representing over a million resources and are doing routine OAI harvests of
metadata. The site supports search and browse of resources, archiving of publicly
available resources, news and events, and a reference desk service (AskNSDL). In
November 2005, the site received over 13,000 visitors, an increase of almost 50%
over April 2005. Pathways web metrics have been introduced only relatively recently,
and continue to be introduced. Preliminary analysis based on ten weeks of traffic
between mid-November 2005 and the end of January 2006 suggests, very
approximately, that traffic across nine NSDL sites (including NSDL.org) approximates
100,000 visitors per month and is trending up. The number of referrers (i.e.
locations from which visitors come to the site) has also grown. In fact, there is a
very “long tail”’ to the distribution of referrals. Twice as many referrals come from
locations other than search engines including:

8 More information on OCKHAM can be found at http://www.ockham.org/.

7 In 2004, Chris Anderson first argued that products that are in low demand or have low sales volume can
collectively make up a market share that rivals or exceeds the relatively few current bestsellers and
blockbusters, if the store or distribution channel is large enough. "The theory of the Long Tail is that our
culture and economy is increasingly shifting away from a focus on a relatively small number of 'hits'
(mainstream products and markets) at the head of the demand curve and toward a huge number of
niches in the tail." http://www.wired.com/wired/archive/12.10/tail.html
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e« Previously bookmarked NSDL.org pages, and/or directly from URLs typed
directly into the browser navigation bar
« Links embedded in non-search engine pages

Currently, basic services in NSDL.org include login, search and browse, archiving,
news and events, audience-specific content, and AskNSDL. The login service is based
on Shibboleth, an Internet2 protocol. Search now uses the Lucene open source
software and current work focuses on presenting resource-centric search results. The
archiving service, a subcontract with the San Diego Supercomputing Center,
routinely stores 6 terabytes of publicly available NSDL metadata, resources, and
related links. News and content are handled through Scout Portal Toolkit (from
Internet Scout at the University of Wisconsin) and PHP programming. AskNSDL uses
software developed at Syracuse. Outside of NSDL.org, CI also provides a site crawl
and metadata generation function through its contract with the University of
California at Riverside, for the iVia software.

In providing context for specific audiences, CI shifted some development resources
to two key areas: On Ramp and Expert Voices (discussed previously). Both are under
development, and take advantage of the NDR to associate additional content and
information with library resources. For example, if a scientist is blogging about black
holes and references a resource in NSDL, the blog entry will be associated with that
resource, providing wider context than the resource alone. In publishing NSDL news
items, if an article talks about how a teacher has used a particular resource in the
classroom, the related information from the article will also be available with the
resource.

As Expert Voices comes online, CI will move away from AskNSDL. The reference desk
service seemed a necessary part of the initial site, but usage is consistently low in
spite of sustained outreach, and there is a tendency of students to use it as a
homework hotline. With Expert Voices, NSDL can better model scientific inquiry and
discussion for its users. With On Ramp, CI will move away from Scout Portal Toolkit
to create and support the distribution of news, events and audience-specific content
in multiple venues.

In an effort to improve the user experience, CI is devoting resources to creating a
community sign-on environment, which builds on the Shibboleth work done so far.
Shibboleth leverages existing campus identity and access management
infrastructures, but CI discovered that many projects did not have the resources
needed to implement Shibboleth, although several wanted to support an
authentication system at their site.

Starting with the Pathways, CI is creating a community log-in, so that a user
registered and logged in at one NSDL site can seamlessly move to another NSDL site
without additional log-ins. This concept was first tested between the NSDL.org site
and AskNSDL, and we are working on ways to standardize the user attributes that
are shared between sites, and provide programming support and software.
Community sign-on will surface both policy and community issues, (such as privacy
issues and defining the range of information about users that sites agree to share),
that will need to be resolved by discussions among CI, the Pathways, and the Policy
Committee.

Looking forward to new services, CI will begin discussing issues of preservation with
the help of the Pathways. Archiving helps to retrieve missing content in the short
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term, but we recognize the challenges of providing continued access to resources
given ongoing changes in operating systems and software. Also, with the new NDR,
we can also consider hosting content for collections whose resources might otherwise
be lost. As in providing any new service, cost-benefit analyses will be necessary to
understanding how best to expand library services.

Significant issues for our next report

Evaluation

Evaluation efforts were initially undertaken in the Educational Impact and Evaluation
Standing Committee (EIESC). Their early work focused on community building and
later moved on to helping projects do internal evaluation. This included a pilot
project on web metrics that attempted to collect and correlate site statistics over
several NSDL sites. The EIESC had many talented participants with an ambitious
agenda, but faced the reality that volunteers do not have time to carry out complex
evaluation studies or the capacity to review the data coming out of such studies. The
EIESC and others in CI recognized that NSDL also needed an evaluation plan that
focused on the end users of NSDL services. CI had hired HCI (human-computer
interaction) staff and contractors to improve site usability, but the question of overall
evaluation did not move forward in the early years of NSDL.

In recent months, we hired an evaluation specialist (Mick Khoo) to start basic
program assessment. To date, Khoo has created a meta-framework for evaluation
that focuses on the library resource development lifecycle, which can guide data-
driven operational decisions and will eventually shape longer term research
questions. In addition, early analysis of the web metrics data is beginning to yield a
picture of overall resource use. This is a key issue for NSDL because overall usage is
more than the number of visitors to NSDL.org; it also includes access to the
resources on the distributed sites that make up NSDL and usage data on the whole
network of NSDL sites, most importantly, the Pathways.

Sustainability

NSDL is currently entirely NSF-funded. CI is working closely with the Sustainability
Standing Committee to identify successful sustainability scenarios for NSDL projects.
CI has the responsibility for developing business and organizational models for the
NSDL program itself. There is considerable overlap with the project sustainability
work.

We currently have reports done by Dan Greenstein and his staff of the California
Digital Library (with an NSDL grant®) as well as work done by Brad Edmonson and
Stuart Takeuchi on models, strengths and weaknesses, and, in Edmondson’s report,
interviews with significant NSDL community members.

It seems clear that the strong center of NSDL as it goes forward is the collaborative
partnership between and among Core Integration and the Pathways, now nine in
number plus the Middle School Math and Science prototype. That center is
importantly supplemented by other significant NSDL collections and services,
increasingly integrated, as well as non-NSDL funded partners who find value in being
part of NSDL. Realistic plans for sustainability must focus on that strength. We

8 Greenstein project: Adding Value to the NSDL by Integrating it into Academic Libraries: A Business
Proposition and a Service Enhancement; NSF Award #333710.
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expect to consult extensively on business models with the NVC as well as the Policy
and Sustainability committees.

We will further address both these issues in our next report.
Conclusion

Digital libraries offer universal access to online resources and hold the promise of
widespread reuse of digital resources for education. In What is a Digital Library
Anymore, Anyway? Beyond Search and Access in the NSDL, Carl Lagoze, of the Core
Integration team, writes:

In the age of Google, what is a digital library anymore, anyway? Just asking
the question is bound to raise passions. Despite our zealous defense of the
successful work of the digital library community over the past decade, the
amazing success of commercial web search engines has changed the playing
field. Search and access over a set of resources, while important to any digital
library, are not sufficient. Digital libraries need to distinguish themselves from
web search engines in the manner that they add value to web resources. This
added value consists of establishing context around those resources,
enriching them with new information and relationships that express the usage
patterns and knowledge of the library community. The digital library then
becomes a context for information collaboration and accumulation—much
more than just a place to find information and access it. °

A review of education technology literature suggests that to add value, the NSDL
must collect and manage context about resources to ensure adoption and successful
reuse in the classroom. NSDL architecture must support not only resources and
descriptive metadata, but also the relationships among these resources and a wide
range of contextual information about learners, their needs, their learning
environments and communities.

CI has taken substantial steps towards building an environment rich with context by:

« Creating the NSDL Data Repository, which supports relationships among diverse
pieces of information about a resource

« Developing Expert Voices, which supports scientific communication and
discussion

« Integrating and collaborating with the Pathways, who bring experience and
knowledge of specific learner audiences as well as providing a focus for technical
and educational collaboration

- Facilitating service integration of several education standards efforts to provide
the end user resources aligned to state and national educational standards

« Improving the NSDL.org communications through On Ramp and providing
content tailored to specific audiences

« Reaching out to users through professional development and partnerships

Over the next year, in addition to completing and implementing the work detailed in
this report, we want to deepen the collaborative work with the Pathways projects.
Fedora, iVia, the standards work from ASN and CAT, joint work on increasing NSDL

° Lagoze, C., Krafft, D., Payette, S., and Jesuroga, S. What is a Digital Library Anymore, Anyway? Beyond
Search and Access in the NSDL. D-Lib Magazine, 11 (11). Available online at
http://www.dlib.org/dlib/novemberQ05/lagoze/11lagoze.html
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usage through strategic partnerships, community sign-on, direct outreach to the
educational community, all of these and more are areas for collaborative work.

The Pathways are at very different stages of development and even those that are
made up of mature organizations (e.g. the Math Gateway) face enormous technical
and cultural challenges of their own. The Pathways hold a rich array of technical and
educational elements which must be brought together to serve the STEM educational
community. The multiple challenges of collaborative integration, continuous technical
and educational development, while maintaining an already useful STEM educational
digital library, are worth the talents of everyone involved.
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Appendix B: NSDL Pathways Projects

AMSER
NSDL APPLIED MATHEMATICS AND SCIENCE EDUCATION PATHWAY
To Resources and Services for Community and Technical Colleges

AMSER will consist of a focused metadata repository and a variety of integrated
services designed specifically to enhance the learning experience of the community
college students and the teaching capabilities of instructors at those institutions.
AMSER is in development. For more information about AMSER, please e-mail
info@amser.org

Ben: BioSciEdNet
NSDL BIOLOGICAL SCIENCES PATHWAY
To Digital Libraries for Teaching and Learning in the Biological Sciences

Ben Collaborative partner organizations provide access to over 3,800 reviewed
resources covering 76 biological sciences topics. Ben is managed by the American
Association for the Advancement of Science (AAAS). Registration is required.

ComPADRE
NSDL PHYSICS AND ASTRONOMY PATHWAY
To Physics and Astronomy Education Resources

Through a partnership of authors and organizations ComPADRE acts as a steward for
the educational resources used by broad communities in physics and astronomy by
creating and sustaining a network of collections that provide learning resources and
interactive learning environments. ComPADRE resources positively influence physics
and astronomy students and their teachers in both individual and collaborative
settings.

Computational Science Education Reference Desk
NSDL COMPUTATIONAL SCIENCE, MODELING, AND TECHNOLOGY PATHWAY
To Computational Science Education

Shodor provides curriculum development materials that include interactive activities
and instructional materials for students, educators, and parents; workshops, online
courses, and educational resources geared towards educators, and; internships and
workshops that provide students with resources in computational science.

Digital Library Projects at the Ohio State University
NSDL EDUCATION PATHWAY
To Middle School Teacher Resources

The NSDL Middle School Portal provides access to selected online resources for
instruction and professional development from the National Science Digital Library.
Subject pathways in mathematics, science, and technology present topic lists that
take an in-depth look at teachable concepts in science, math, or technology.
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Features include lively text and graphics along with background for teachers,
interactive online activities, data analyses, and links to related topics.

Materials Digital Library
NSDL MATERIALS SCIENCE PATHWAY
To Effective Delivery of Materials Science Information

The NSDL Materials Digital Library (MatDL) brings materials science research and
education closer together. MatDL is exploring the various roles digital libraries can
serve in the materials science community including: 1) supporting a virtual lab, 2)
developing markup language applications, and 3) building tools for metadata
capture. MatDL is being integrated into an MIT virtual laboratory experience.

Mathematical Sciences Digital Library
NSDL MATHEMATICS PATHWAY
To Mathematics Resources for Teachers and Students

MathDL is an online resource published by the Mathematical Association of America.
The site provides online resources for both teachers and students of mathematics
that include: Convergence, a magazine that teaches mathematics using its history;
the Journal of Online Mathematics and its Applications (JOMA), a scholarly journal,
plus; free classroom-tested and peer reviewed digital classroom resources.

Needs
NSDL ENGINEERING PATHWAY
To Online Learning Materials in Engineering and Related Areas of Science and Math

NEEDS provides web-based access to a database of learning resources where the
user (whether they be learners or instructors) can search for, locate, download, and
comment on resources to aid their learning or teaching process. In addition NEEDS
supports a multi-tier evaluation system from our national award competition with
sponsors from industry to user-based reviews of individual learning resources.

Teachers' Domain
NSDL EDUCATION PATHWAY
To Multimedia Resources for the Classroom and Professional Development

Teachers' Domain is a multimedia digital library for the classroom that provides
learning experiences in ways no textbook can. This ever-expanding library currently
includes collections on Science (Life Science, Physical Science, Engineering) and
Social Studies (The Civil Rights Movement, Brown v. Board of Education).
Registration is required.
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Appendix C: Memorandum of Understanding between NSDL
Core Integration and Pathways Projects
10/18/2004

“The success of the NSDL program will depend, to a large extent, on the
development of a collective sense of identity and common cause by all
projects”

- from the 2004 NSF-NSDL Solicitation

1. Introduction

This Memorandum of Understanding (MOU) between NSDL Core Integration (CI) and
the FY04 Pathways Projects seeks to clarify the administrative and development
activities needed to support a successful partnership in building the National Science
Digital Library (NSDL). The CI group has been charged by NSF to work with new and
existing projects to develop technical standards, infrastructure, and organizational
processes for integrating collections and services into NSDL. Pathways Projects have
been charged to provide a stewardship role for the educational content and services
needed by a broad community of learners. The Pathways concept is a critical and
central strategy to help build NSDL in a way that is useful for defined communities of
users.

In order to move from a group of collected projects to a coherent NSDL organization,
this collaboration between the Pathways Projects and CI will provide a leadership role
in building a more comprehensive, recognized and trusted on-line science,
technology, engineering and mathematics (STEM) library to serve learners at all
levels of education. Through this collaboration, NSDL and NSF will gain a better
understanding of technical and administrative frameworks required to sustain a long
term NSDL organization, and learn what it takes to support additional Pathways
Projects in future years.

2.0 General Responsibilities

CI staff is responsible for coordinating and managing the core library, main library
portal at NSDL.org and underlying technical infrastructure. This includes the
metadata repository architecture and metadata services, search, authentication
services, archiving, AskNSDL, and the main portal. CI also adopts and support
standard protocols and technologies in response to CI and community needs. In
addition to technical responsibilities, CI coordinates and engages the NSDL
community, which includes library developers, educators, and users of the library,
through an overall NSDL Outreach and Communications Plan. CI staff also support
the NSDL governance process and run the NSDL Annual Meeting.

As laid out in the NSDL Solicitation, the Pathways Projects are responsible for
maintaining criteria and mechanisms to identify, select, annotate, and generate
metadata for high-quality and relevant digital content as it continues to become
available; providing all item-level metadata to the NSDL core metadata repository;
sustaining the currency of the project resources, either by acquiring/linking, or
deaccessioning; active archiving that preserves the usability of digital content as the
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underlying information technology systems evolve; and anticipating and providing
value-added services that may be specific to the targeted learning community.

The CI and the Pathway Project Partners will make all good faith efforts to fulfill the
conditions of this MOU within their time resources and budgetary constraints. The
Pathway Projects are being funded with NSF support and their primary obligation is
to deliver the products to which they are committed by the terms of their project
descriptions.

3.0 Specific Collaborative Activities in Year One

Following an initial meeting in Boulder on August 18-19, 2004, Pathways and CI staff
discussed the initial list of priorities and tasks to commence Year One work. The
tasks listed below are of equal priority: major areas of work can run concurrently,
although specific tasks within each area may require phased activities. A brief
description of each collaborative task, the primary contact (first name listed in
Contacts), and staff are listed for each task. Where specific staff names are not
identified, the type of staff needed is indicated and marked TBD. Due dates are
broadly listed as fiscal year quarters (e.g. Q1 starting October 1, 2004 and ending
December 31, 2004), with the understanding that milestones may changed by
agreement of the PIs as the work commences.

3.1 Technical

3.1.1 Identity Management

The goal is to support single sign on and central management of common NSDL
identity attributes.

Task Contact(s) Due

IM-1 Determine attributes required | Karen Henry, Pathways | Q1
across projects, that can be managed | technical staff (TBD)
centrally

IM-2 Define each attribute David Millman, Diane | Q2
Hillmann, Kim Lightle, Joe
Brandt, Dave Joiner, Ed
Almasy

IM-3 Discuss login options with Math | David Millman, Math Gateway | Q1
Gateway’s CMS developer Lucidea | staff
Corporation —-report back to PIs

IM-4 Collect and post current/required | Kim Lightle, with help from | Q2
vocabularies (role, education level, etc) | Pathways staff
related to user registration from each
Pathway - share results with Content SC

IM-5 Assemble and analyze current | Susan Jesuroga, with help | Q1-2

Privacy Policies from Pathways staff

IM-6 Create ground rules to verify | David Millman, Ed Almasy Q2
identity and level of confidence

IM-7 Background work: Improve | David Millman Q2

Shibboleth software packaging; Identify
alternative identity systems; Confirm
“cookies” restrictions; Detail common
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approaches and services

IM-8 Decision Point: When to roll out
NSDL login across portals

CI and Pathways PIs,
advice of technical team

on

Q3

IM-9 Begin implementation of NSDL login
on portals

Pathways technical staff, with
help from CI

TBD in
IM-8

3.1.2 Data Management

The goal is to understand each Pathways metadata and resource sharing

to ensure the FEDORA repository can meet Pathways’ needs.

strategies

Task

Contact(s)

Due

DM-1 Gather Pathways requirements for

metadata representation in FEDORA

system

- What is the context by which your
users find resources?

- What is the granularity of those
resources?

- What do we mean by “resource”?

-  How do we deal with vocabulary
differences?

Dean Krafft, Pathways
technical staff (TBD)

Q1

DM-2 Decision Point: Priorities for
FEDORA implementation beyond March
2005 release

CI and Pathways PIs, on
advice of the technical team

Q2

DM-3 Collect/post vocabularies from
Pathways, especially those wused to
enable discovery (education level, type)

Susan Jesuroga

Q1

DM-4 Research other possible
vocabularies

Blythe Bennett

Q2

DM-5 Provide regular status to Pathways
about CI work, including FEDORA
conversion

Karen Henry

Monthly
to PIs

DM-6 Supply metadata and vocabulary
information to NSDL repository

Pathways technical
when available.

staff,

When
available

DM-7 Set up K-12 standards sub-group

- Share results of Plato meeting

- Review JES&Co NSDL project

- Make recommendations for future
work, including if work is to be done
by CI, Pathways and/or or by
engaging the community

Susan Van
Luby, Kim

Karen Cariani,
Gundy, Mike
Lightle

Q2

DM-8 Discuss resource reusability, in

context of Robby Robson’s work

- Make recommendations for future
work, including if work is to be done
by CI, Pathways and/or or by
engaging the community

CI and Pathways technical
leads (TBD)

Q3
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3.1.3 Other Technical Work

Task Contact(s) Due
OW-1 Provide DNS resolution services for | Dean Krafft Q2
the Pathways URL using XXX.NSDL.org
OW-2 Discuss each groups’ MylLibrary | CI and Pathways technical | Q1
work at Annual Meeting to determine | leads (TBD)
points of collaboration/need
- Make recommendations for future
work, including if work is to be done
by CI, Pathways and/or or by
engaging the community
OW-3 Provide improved archiving | Dean Krafft Q2
documentation
OW-4 Create minimum Pathways/CI | Rachael Bower, Ed Almasy, | Q3
accessibility guidelines Casey Jones, other Pathways
UI representatives (TBD)
OW-5 Participate in Webmetrics Pilot Casey Jones, Peter Pinch, | Q2-3
Pathways  technical staff
(TBD)

3.2 Outreach and Communications

Goals include coordinated outreach and communications efforts, and development of
co-branding strategies. Specific goals include naming strategies for NSDL.org
domains, project titles, and tags to ensure consistency in communications from
project-to-project, and key NSDL messages to be conveyed by Pathways and CI

when talking about individual and combined efforts.

Task Contact(s) Due

OC-1 Joint press release announcing | Carol Minton Morris, Deb | Q1

Pathways Burns, Bob Panoff, Rachael
Bower, Lang Moore, Len
Simutis

OC-2 Determine XXX.NSDL.org names | Susan Van Gundy, Carol | Q1

for each Pathways Portal Minton Morris, Deb Burns,
Bob Panoff, Rachael Bower,
Lang Moore, Len Simutis

OC-3 Determine appropriate level of co- | CI OutComm group, working | Q1

branding for web and print material with Pathways design staff

- lightweight NSDL brand for web sites (TBD)

- templates and standard descriptions for

promotional materials

OC-4 Create and start implementing | Susan Van Gundy, Carol | Q2

combined Outreach & Communication | Minton Morris, Deb Burns,

plan Bob Panoff, Rachael Bower,
Lang Moore, Len Simutis

OC-5 Pursue AskNSDL as outreach |Susan Van Gundy, Carol | Q2-4

mechanism, including figuring out how to | Minton Morris, Deb Burns,

work with established help services like | Bob Panoff, Rachael Bower,

Ask Dr. Math Lang Moore, Len Simutis

OC-6 Develop statement of quality as it | John Saylor, Ed Almasy Q2
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relates to branding across CI/Pathways

OC-7 Combined access to marketing | Sarah Giersch Q2
lists/identify marketing group
0OC-8 Form advocacy subcommittee Kaye Howe, Pathways Pls Q2
3.3 Community
The goal is to engage and work with the NSDL community.

Task Contact(s) Due
C-1 Participate in the Pathways Panel | Susan Jesuroga, Rachael | Q1
presentation at Annual Meeting: Review | Bower, Lang Moore, Bob
of ENC work, overview of each Pathways | Panoff, Ted Sicker, Len
work, and how they will engage the | Simutis
community.
C-2 Submit posters explaining project for | Pathways staff (TBD) Q1
Annual Meeting
C-3 Develop Pathways FAQ to answer | Outreach working group Q2
NSDL community questions about the
projects’ goals and plans
C-4 WBR article about Pathways Carol Minton Morris Q1
C-5 Join NSDL standing committees Pathways staff (TBD) As

needed

3.4 Strategic Planning

The goal is to track and prioritize future needs not represented in Year One work.

Task Contact(s) Due
SP-1 Create quarterly goals | Karen Henry, CI and Pathways teams Quarterly
and work assignments
SP-2 Determine Year Two | CI and Pathways PlIs Q3-4
priorities
SP-3 Rights management CI and Pathways Pls Q3
SP-4 Evaluation of | CI and Pathways PIs Q4
collaborative process and
resulting products
SP-5 Sustainability CI and Pathways Pls Q3-4

4.0 Administration

Locus of collaborative planning and decision-making will be a group of the CI Pls, CI
Team Leads, Pathways PIs and designated principals. Implementation of those plans
will be detailed to work groups of CI and Pathways staff as required by the nature of
the work. CI and Pathways PIs will meet via monthly conference calls to discuss work
progress and make decisions with regards to priorities, and agendas will be prepared
by CI staff at UCAR. CI and Pathways PIs will meet face-to-face twice yearly. The
first meeting took place in August, 2004, and the second will be scheduled in late
winter or early spring, 2005. The PIs, team leads, and principals will also meet at the

NSDL Annual Meeting.
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Susan Jesuroga will be the CI liaison to Pathways Projects, and Karen Henry will
produce and track CI-Pathways priorities through a managed work tracker system.
Both will coordinate the above tasks by working through the primary contact listed
for each task. Any project management issues (missed deadlines, conflicting
priorities, etc) will be brought to the CI and Pathways PIs for resolution. CI will
maintain a private workspace to manage email lists, the work tracker, common
documents and other communications required by this group. Work groups will
establish their own processes, workspaces, and meeting schedules according to
need.

5.0 Relationship to NSDL Governance

There are two governance bodies of importance to the CI-Pathways collaboration.
The National Visiting Committee is appointed by the National Science Foundation to
provide high-level strategic advice to CI, and continuing evaluation of the project to
NSF. The committee also serves as an advocate of the library to the larger public.
The Policy Committee advises the CI team, other NSDL grantees, and NSF on
operational strategies, policies and implementation priorities for NSDL.

Pathways and CI PIs will attend the winter 2005 NVC meeting and participate in
conference calls as needed to brief NVC members on issues of priority and matters
requiring strategic advice. (CI will work to make the PI face-to-face and NVC
meetings coincide - the meeting will most likely to be held in Washington D.C. or
New York City.) Pathways and CI staff will advise the Policy Committee of policy and
standards issues coming out of this joint work, such as Privacy Policy changes
necessitated by the identity management work. All groups will be expected to
participate in Standing Committee meetings as necessary.

6.0 MOU Updates and Revisions

Updates and revisions to the MOU may be proposed by any of the CI-Pathways
partners and must be agreed to by a consensus of that group. Records of the
updates and revisions will be kept by the CI staff at UCAR and posted to the
Pathways workspace (http://pathways.comm.nsdl.org).
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Appendix D: Memorandum of Understanding between NSDL
Core Integration and Pathways Projects

Version 1.2
8/30/2005

“Through its distributed digital library building strategy, the NSDL program is
fostering the creation and development of a comprehensive cyberlearning
infrastructure.”

- from the 2005 NSF-NSDL Solicitation

1. Introduction

The National Science Digital Library (NSDL) mission, as defined by the National
Science Foundation, provides a clear focus on education and the need to encourage
and sustain continual improvements in the quality of STEM education. To be a
successful catalyst for education, NSDL must address two basic priorities. As a
library, the first is discovering and organizing the most useful resources for STEM
education. To support learning, the second is giving users a coherent learning
environment and set of tools that help meet specific educational goals.

This Memorandum of Understanding (MOU) between NSDL Core Integration (CI) and
the Pathways Projects seeks to clarify the administrative and development activities
needed to support a successful partnership in building the NSDL. The CI group has
been charged by NSF to work with new and existing projects to develop technical
standards, infrastructure, and organizational processes for integrating collections and
services into NSDL. Pathways Projects have been charged to provide a stewardship
role for the educational content and services needed by a broad community of
learners.

The Pathways strategy is a key element to NSDL success through their focused
efforts to organize a specific domain area and provide users the environment needed
to meet their educational goals. Each Pathway project has specific community needs
to meet, so CI and the Pathways must ensure that combined development outcomes
are integrated to not only meet the NSDL mission, but also create a library that
appears to be coherent, organized and coordinated for the broader NSDL user
community.

This collaboration between the Pathways Projects and CI provides a leadership role in
building a more comprehensive, recognized and trusted on-line science, technology,
engineering and mathematics (STEM) library to serve learners at all levels of
education. Through this collaboration, NSDL and NSF will continue to build the
technical and administrative frameworks required to sustain an NSDL organization
for the future.

2.0 General Responsibilities

CI staff is responsible for coordinating and managing the core library, main library
portal at NSDL.org and underlying technical infrastructure. This includes the
metadata repository architecture and metadata services, search, authentication
services, archiving, AskNSDL, and the main portal. CI also adopts and support
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standard protocols and technologies in response to CI and community needs. In
addition to technical responsibilities, CI coordinates and engages the NSDL
community, which includes library developers, educators, and users of the library,
through an overall NSDL Outreach and Communications Plan. CI staff also support
the NSDL governance process and run the NSDL Annual Meeting.

As laid out in the NSDL Solicitation, the Pathways Projects are responsible for
maintaining criteria and mechanisms to identify, select, annotate, and generate
metadata for high-quality and relevant digital content as it continues to become
available; providing all item-level metadata to the NSDL core metadata repository;
sustaining the currency of the project resources, either by acquiring/linking, or
deaccessioning; active archiving that preserves the usability of digital content as the
underlying information technology systems evolve; and anticipating and providing
value-added services that may be specific to the targeted learning community.

The CI and the Pathway Projects will make all good faith efforts to fulfill the
conditions of this MOU within their time resources and budgetary constraints. The
Pathway Projects are being funded with NSF support and their primary obligation is
to deliver the products to which they are committed by the terms of their project
descriptions.

3.0 Collaborative Activities

This MOU concentrates on the high-level areas of collaboration. Because the
Pathways’ focus on serving specific audience needs, the focus of this MOU defines
collaborative areas of work, including technical infrastructure, outreach, policies, and
procedures, which will be required to support a coherent, coordinated library for all
NSDL users. Because the Pathways Projects are at different levels of maturity,
specific development tasks and deliverables for CI and individual Pathways Projects
will be outlined and tracked in a separate Pathways Work Tracker document. The
following outline lists the key areas of collaboration required to sustain an
operational NSDL.

3.1 Keep barriers to NSDL users as low as possible

3.1.1 Work towards implementing a single NSDL sign on
o Develop an approach or policy to achieve goal
o For those Pathways with existing logins, determine appropriate
integration path consistent with policy

3.1.2 Share collection development policies online
o Post collection development policies for all collections under each
Pathway
o Annotate policy with appropriate definitions/descriptions of important
features, such as resource quality or how resources are selected

3.1.3 Create and implement plans for resource persistence
o Include clear definition of what is saved, for how long, plans for
migration

3.1.4 Define issues surrounding modification of resources
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o Define user requirements that allow for successful modification,
including rights management
o Define granularity of resources required

3.1.5 Commit to usability and accessibility standards
o Follow industry best practices
= See AccessNSDL.org, http://ncam.wgbh.org/accesslinks.html,
http://www.imsglobal.org/accessibility/accmdv1p0/imsaccmd_o
viewv1p0.html
o Implement usability studies, focus groups, user testing, etc

3.2 Improve the NSDL collection

3.2.1 Share resource centric information, such as metadata, annotations, and
related content
o Define common set of resource-centric features for Pathways
o Submit metadata to the NSDL Data Repository (NDR)
o Define potential issues surrounding metadata and sustainability
beyond the period of NSF funding
o Define and develop web services for expressing resource-centric
information and relationships across collections and the NDR

3.2.2 Provide resource recommendations
o Make recommendations where materials are out of individual collection
scope, but within the broader NSDL scope
o Participate in using the iVia expert-guided crawl

3.3 Adopt standards and policies

3.3.1 Adhere to the NSDL Metadata Policy
o Online at http://comm.nsdl.org/download.php/83/PC3Final.pdf

3.3.2 Participate in defining necessary policies on IP and rights management

3.3.3 Post privacy policy on portal site
o Help define minimum elements required for consistency across all sites
0o Meet COPPA guidelines, where required

3.3.4 Use and share defined vocabularies and taxonomies, such as subject
classifications, audience, and grade level

o Develop agreed-upon shared vocabularies

o Post vocabularies centrally

3.3.5 Use NSDL-wide services and information, where possible
o Achievement Standards Network, for education standards

3.4 Coordinate outreach and communications activities
3.4.1 Participate in co-branding NSDL and Pathways

o Web sites, promotional materials, press coverage and other related
documents
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3.4.2 Coordinate workshops and other user training opportunities
3.4.3 Coordinate conference presentations and exhibits

3.4.4 Facilitate networking and partnership building between NSDL and Pathways’
target audiences

3.4.5 Share original content and domain expertise
o Current events, articles, reports, and papers through On Ramp
o News feeds, blogs, and other RSS feeds

3.4.4 Contribute to NSDL reports, briefings, and other presentations

3.5 Contribute to the overall evaluation of NSDL

3.5.1 Participate in web metrics evaluation efforts
o Install Omniture tracking software, or other software as provided by CI
o Provide regular summary reports, once installed

3.5.2 Participate in the larger NSDL program evaluation effort
o Define yearly benchmarks and metrics
o Provide metrics as defined above

3.6 Support NSDL operations

3.6.1 Identify primary technical contacts and backups
o Contacts for daily operational questions, and emergency outage
contact
o Contacts for user questions and support

3.6.2 Meet site availability targets and provide contingencies for downtimes
o Determine targets for each site

3.6.3 Perform routine checks and repairs for broken links

3.7 Enable collaboration

3.7.1 Provide web service interfaces for broadly applicable services
o Participate in defining core central services, such as search, NDR
access, and archiving
o Identify and provide other agreed upon Pathways-enabled services

3.7.2 Set and manage co-development priorities through

Regular meetings

Document and project management

Clear schedules, deliverables and responsibilities

Document the impacts of collaboration in time and resources
= Share lessons learned

O O o o
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4.0 Administration

Locus of collaborative planning and decision-making will be a group of the CI Pls, CI
senior staff, Pathways PlIs (or PI-designates) and designated principals.
Implementation of those plans will be detailed to work groups of CI and Pathways
staff as required by the nature of the work. CI and Pathways PIs (or PI-designates)
will meet via monthly conference calls to discuss work progress and make decisions
with regards to priorities, and agendas will be prepared by CI staff at UCAR. CI and
Pathways PIs (or PI-designates) will meet face-to-face twice yearly. The first meeting
took place in August, 2005, and the second will be scheduled in late winter or early
spring, 2006. The PIs and staff will also meet at the NSDL Annual Meeting.

As first point of contact, Susan Jesuroga will be the CI liaison to Pathways Projects,
and Karen Henry will produce and track Pathways Work Tracker. Both will coordinate
development activities by working with the primary contact listed for each task in the
Pathways Work Tracker. Any project management issues (missed deadlines,
conflicting priorities, etc) will be brought to the CI and Pathways PIs (or PI-
designates) for resolution. CI will maintain a private workspace to manage email
lists, the work tracker, common documents and other communications required by
this group. Work groups will establish their own processes, workspaces, and meeting
schedules according to need.

5.0 Relationship to NSDL Governance

There are two governance bodies of importance to the CI-Pathways collaboration.
The National Visiting Committee is appointed by the National Science Foundation to
provide high-level strategic advice to CI, and continuing evaluation of the project to
NSF. The committee also serves as an advocate of the library to the larger public.
The Policy Committee advises the CI team, other NSDL grantees, and NSF on
operational strategies, policies and implementation priorities for NSDL. CI will be the
primary liaison to these committees and will ask the Pathways projects to provide
briefings from time-to-time.

Pathways and CI PIs will attend the winter 2006 NVC meeting and participate in
conference calls as needed to brief NVC members on issues of priority and matters
requiring strategic advice. (CI will work to make the PI face-to-face and NVC
meetings coincide - the meeting will most likely to be held in Washington D.C. or
New York City.) Pathways and CI staff will consult with the Policy Committee about
policy and standards issues coming out of this joint work, such as Privacy Policy
changes necessitated by the identity management work. All groups will be expected
to participate in Standing Committee meetings as necessary.

6.0 MOU Updates and Revisions

Updates and revisions to the MOU may be proposed by any of the CI-Pathways
partners and must be agreed to by a consensus of that group. Records of the
updates and revisions will be kept by the CI staff at UCAR and posted to the
Pathways workspace (http://pathways.comm.nsdl.org).

This MOU replaces the 2004 agreement between the Pathways Projects and CI,
dated October 18, 2004.
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Appendix E: Collection Development Advisory Council
(CDAC) and Selectors list

AASL (American Association of School Librarians)
Della Curtis, Coordinator

Office of Library Information Services

Baltimore County Public Schools

Towson, MD 21204

Email: dcurtis@bcps.org

Phone 410-887-4035, Fax 410-887-2968
http://www.bcps.org/offices/lis

SLA- CHEM (SLA- Chemistry)

Ben Wagner

University at Buffalo

Sci & Engineering Library

226 Capen Hall

Buffalo, NY 14260-1672

Email: abwagner@buffalo.edu
716-645-2947 x230 | 716-645-3710 (F)

ASEE-ELD (American Society for Engineering Education- Engineering
Libraries Division)

Mike Culbertson

Engineering Librarian

Colorado State University Libraries

Fort Collins, CO 80523-1019

Tel: 970-491-1874

USAIN (United States Agricultural Information Network)
Luti Salisbury

Librarian/University Professor

Agriculture, Food and Life Sciences Subject Specialist
University of Arkansas Libraries

365N Ozark Avenue

Fayetteville, AR 72701-1201

E-mail: Isalisbu@uark.edu

Ph: (479) 575-8418 Fax: (479) 575-4592

ACRL-STS (Association of College and Research Libraries - Science and
Technology Section)

Julia Gelfand

Applied Sciences Librarian

University of California at Irvine

Email: jgelfand@uci.edu

http://www.ticer.nl/spring02/particip/curric.htm

NSF Librarian
Stephanie Bianchi (sbianchi@nsf.gov) is the NSF's Chief Librarian
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Selectors

Camille Andrews
Tim Daniels

Sara V. Fuller
Thomas L. Mead
Hilary Davis
Linda Chenoweth
Shamprasad M. Pujar
Andy Shimp
Lakshmi Murthy
David Altenhof
Theodore Hodapp
Paul Hickman
Dan Maclssac
Lee Zia

Mike Luby

Bill Arms

Nancy Ridenour
Jeff Sale

Kim Lightle
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ca92@cornell.edu
timdaniels@gsu.edu
svf4344@it.rit.edu
tom.mead@dartmouth.edu
hdavis@wustl.edu
Ichenoweth@mail.wtamu.edu
pujar@igidr.ac.in
andy.shimp@yale.edu
Im264@cornell.edu
altenhof@mtsu.edu
thodapp@hamline.edu
p.hickman@neu.edu
macisadl@buffalostate.edu
NSF EHR/DUE; lIzia@nsf.gov
NSDL CI, Columbia University;
NSDL CI, Cornell University
nancyvr@clarityconnect.com
sale@banyantree.org
MSTeacher.org
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NSDL Funded Projects 2000-2005 Awards
For an interactive list visit: (http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5487)

Awardee Organization Project Title Pl First Name Pl Last Name Awarded
Arizona
Center for Image Processing in Education SIMPLE Science: Image-Based Learning Tools for K-12 Education Steve Moore 2003
University of Arizona On-line Resources for Geotechnical Engineering, Rock Engineering, and Water and Its Use: Towards a National Civil Muni Budhu 2001

Engineering Resource Library

Intelligent Collection Services for and about Educators and Students: Logging, Spidering, Analysis and Visualization Hsinchun Chen 2001
An Active Object-Based Digital Library for Microeconomics Education James Cox 2002
The Tree of Life Project: A Digital Library of Biodiversity Information David Maddison 2003
Collaborative Project: The OCKHAM Library Network, Integrating the NSDL into Traditional Library Services Jeremy Frumkin 2003
California
California State University Peer Review of Digital Learning Materials: Critical Service for Digital Libraries Gerard Hanley 2000
California State University, Trustees Scaling the Peer Review Process for National STEM Education Digital Library Collections Gerard Hanley 2002
The NSDL Collaboration Finder: Connecting Projects for Effective and Efficient NSDL Development Brandon Muramatsu 2002
Design Science, Inc. Enhancing the Searching of Mathematics Robert Miner 2003
Exploratorium Exploratorium Online: Exhibit-Based Science Learning and Teaching Digital Library Sherry Hsi 2003
Professional Development Institutes to Increase Afterschool Educators' Use of the NSDL Sherry Hsi 2005
Foothill College Collaborative Project: To Gather, Document, Filter and Assess the Broad and Deep Collection of the Digital Library for  Christopher DiLeonardo 2000
Earth Systems Education
Collaborative Project: To Enhance the Depth, Breadth, and Quality of the Collectionsof the Digital Library for Earth Christopher DiLeonardo 2002
System Education (DLESE)
Long Now Foundation Collaborative Project: The Rosetta Project- ALL Language Archive Jim Mason 2003
New Media Studio Data Discovery Toolkit and Foundry Bruce Caron 2001
Collaborative Project: Personal Collections: Enhancing the Utility of the NSDL Martin Landsfeld 2004
Stanford University Collaborative Project: The Rosetta Project- ALL Language Archive Michael Keller 2003
University of California - Berkeley Developing a Core Integration System for a National Science, Mathematics, Engineering, and Technology Education Alice Agogino 2000
Digital Library at WWW.SMETE.ORG
Collaborative Project: An Open Federation for the National SMETE Digital Library Alice Agogino 2001
Collaborative Research: Developing a Learner-Centered Metathesaurus for Science, Mathematics, Engineering and Alice Agogino 2001
Technology Education
The Digital Chemistry Library Mark Kubinec 2003
Collaborative Research: A Comprehensive Pathway for K-Gray Engineering Education Alice Agogino 2005
University of California - Los Angeles A Digital Library: Collection for Visually Exploring United States Demographic and Social Change David Halle 2002
© 2006 National Science Digital Librargollaborative Research: Health Education Assets Library Sebastian Uijtdehaage 2002
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Awardee Organization
California (continued)

University of California - Office of the President

University of California - San Diego

University of California-Santa Barbara

University of Southern California

McLean Media

Colorado
Colorado School of Mines

Colorado State University
United States Air Force Academy

University Corporation For Atmospheric Research

University of Colorado at Boulder

District of Columbia
American Association For Advancement Science

Association of Research Libraries

Mathematical Association of America

Smithsonian Institution Astrophysical Observatory

National Academy of Sciences

American Psychological Assoc

Project Title
Adding Value to the NSDL by Integrating It Into Academic Libraries: A Business Proposition and a Service
Enhancement
Bridging the Gap Between Libraries and Data Archives
Mobilizing Enduring NSDL Resources in Plate Tectonics Research for Earth Science Education
Textual - Geospatial Integration Services for NSDL
Electronic Encyclopedia of Earthquakes
Electronic Encyclopedia of Earthquakes

Creating Interactive Educational Activity Templates for Digital Libraries

Collaborative Research: A Comprehensive Pathway for K-Gray Engineering Education
Water in the Earth System (WES): An NSDL K-12 Collection Project

JiTTDL : The Just-in-Time Teaching Digital Library

Collaborative Project: Core Integration of the National SMETE Digital Library

Thematic Real-time Environmental Data Distributed Services (THREDDS)

Core Integration Services for a Federated NSDL

Collaborative Research: THREDDS Second Generation

A Lightweight, Flexible, and Web-Based Approach to Supporting Workflow in Digital Libraries
Collaborative Research: TeachEngineering - Hands-on Resources for K-12

Strand Maps as an Interactive Interface to NSDL Resources

Collaborative Research: A Comprehensive Pathway for K-Gray Engineering Education

Biosciences Education Network (BEN)

BioSciEd Net (BEN) Collaborative: Cycle 2

BioSciEd Net (BEN) Collaborative: Cycle 3

Developing a National Science Digital Library (NSDL) LibQUAL+ Protocol

MATHDL: A Library of Online Learning Materials in Mathematics and Its Applications
The Math Gateway

Harvard-Smithsonian Digital Video Library

Annals of Research on Engineering Education (AREE)

Online Psychology Laboratory
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PI First Name

Dan

Brian
Steve
Jim
Tom
Tom

Lois

Michael
Ed

Evelyn
Dave

Ben

Dave

Ben

Ken
Jacquelyn
Tamara

Jacquelyn

Yolanda
Yolanda
Yolanda
Duane
Lang
Lawrence
Matthew

Norman

Maureen

Pl Last Name

Greenstein

Schottlaender
Miller

Frew

Jordan
Jordan

McLean

Mooney
Geary
Patterson
Fulker
Domenico
Fulker
Domenico
Anderson
Sullivan
Sumner

Sullivan

George
George
George
Webster
Moore
Moore
Schneps

Fortenberry

McCarthy

Awarded

2003

2001

2003

2001

2001

2003

2004

2005

2001

2003

2001

2001

2000

2003

2001

2002

2002

2005

2000

2002

2005

2001

2000

2004

2002

2004

2004
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Awardee Organization
Georgia
Emory University

Kennesaw State University
Hawaii

Pacific Resources for Education and Learning

lowa
Eastern lowa Community College District

Illinois
Argonne National Laboratory

Northwestern University

University of Illinois at Urbana-Champaign

Indiana
Indiana University - Bloomington

Kansas
Kansas State University

University of Kansas Center for Research, Inc.

Maine
Maine Mathematics and Science Alliance

Massachusetts
Education Development Center

Woods Hole Marine Biological Laboratory

TERC, Inc.

Tufts University

NSDL Projects by State, 2000-2005

Project Title

Collaborative Project: The OCKHAM Library Network, Integrating the NSDL into Traditional Library Services

Collaborative Project: Nuclear Pathways - A Model for Composite Collections

Ethnomathematics Digital Library

(NSDL) Advanced Technology Environmental Education Library (ATEEL)

Atmospheric Visualization Collection
Collaborative Research: THREDDS Second Generation

Second Generation Digital Mathematics Resources with Innovative Content for Metadata Harvesting and Courseware
Development

Collaborative Project: Assessing the User-base and Expanding the Usability/Reach of the Analytical Sciences Digital
Library through Developmental Workshops

Reciprocal Net-- A Distributed Molecular Database

Project ENABLE: Learning through Associations in a Grid based Bioinformatics Digital Library

Collaborative Project: Physics Teaching Web Advisory (Pathway) -- A Digital Video Library for Enhancement and
Preparation of Physics Teachers

Analytical Sciences Digital Library

Collaborative Project: Assessing the User-base and Expanding the Usability/Reach of the Analytical Sciences Digital
Library through Developmental Workshops

PRISMS- Phenomena and Representations for the Instruction of Science in Middle Schools

Gender and Science Digital Library

Effective Access: Using Digital Libraries to Enhance High School Teaching in STEM

CaREN: Career Resources Education Network for STEM

Collaborative Project: Digital Educational Resources in Microbial Ecology, Evolution and Diversity (DERMEED1)
Earth Exploration Toolbook: A Collection of Examples of Educational Uses of Earth System Science Tools, Datasets
and Resources

Earth Exploration Toolbook Workshops to Facilitate the Use of Earth Science Data in Education

Collaborative Research: TeachEngineering - Hands-on Engineering

Collaborative Research: Managing Authority Lists for Customized Linking and Visualization: A Service for the National
SMETE Digital Library
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PI First Name

Martin

Laurence

Nancy

Ellen

Chris
Daniel

William

Alexander

John

Javed

Dean

Ted

Cynthia

Page

Katherine
Katherine
Katherine

David

Tamara

Carla

Martha

Gregory

Pl Last Name

Halbert

Peterson

Lane

Kabat Lensch

Klaus
Edelson

Mischo

Scheeline

Huffman

Mostafa

Zoliman

Kuwana

Larive

Keeley

Hanson
Hanson
Hanson

Patterson

Ledley

McAuliffe

Cyr

Colati

Awarded

2003

2004

2001

2002

2000

2003

2002

2004

2001

2003

2002

2001

2004

2004

2001

2002

2003

2003

2002

2005

2002

2002
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Awardee Organization
Massachusetts (continued)
University of Massachusetts Amherst

WGBH Educational Foundation

Worcester Polytechnic Institute

Maryland
American Association of Physics Teachers

Johns Hopkins University

Universities Space Research Association

University of Maryland Baltimore County

Michigan
Eastern Michigan University

Merit Network, Inc.
Michigan State University

University of Michigan Ann Arbor

Wayne State University

Minnesota
Carleton College

Project Title
Question Triage for Experts and Documents: Expanding the Information Retrieval Function of the NSDL
Customizing Resources for NSDL
Teachers' Domain Collection: Life Sciences, K-12
Teachers' Domain - Physical Science and Engineering
Access NSDL
Teachers' Domain Pathways to Science: Rich-Media Sources for K-12 Teachers
Fire Science Multimedia Library

Collaborative Research: A Comprehensive Pathway for K-Gray Engineering Education

ComPADRE: Communities for Physics and Astronomy Digital Resources in Education
ComPADRE Pathway for Physics and Astronomy Education

Collaborative Proposal: Managing Authority Lists for Customized Linking and Visualization: A Service for the National
SMETE Digital Library

Implementing an Electronic Peer-reviewed Journal of Earth System Science Education Resources (JESSE)
Collaborative Research: Developing a Learner-Centered Metathesaurus for Science, Mathematics, Engineering and
Technology Education

Virtual Telescopes in Education (TIE)

TeacherLIB--Digital Community and Collections for Science and Mathematics Teacher Education
Infusing NSDL in Middle Schools: Obstacles and Strategies
Collaborative Project: The Rosetta Project- ALL Language Archive

Collaborative Research: DLConnect: Connecting Underserved Teachers and Students with NSDL Learning
Resources and Tools

Viewing the Future: Aligning Internet2 Video to K-12 Curriculum

An Intelligent Digital Environment for Groundwater Education and Research

A Digital IdeaKeeper For K-12: NSDL Scaffolded Portal Services for Information Analysis and Synthesis
Web Lecture Archiving System for Professional Society Meetings

Unleashing Supply: Services for Collaborative Content Development

Linking Pedogogy, Resources and Community Interaction to Support Entry-Level Undergraduate Geoscience Courses

Pedagogic Services for Digital Libraries
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Pl First Name
W. Bruce
Beverly
Michele
Michele
Madeleine
Theodore
John

Martha

Bruce
Bruce

Golam

Donald

Bill

Susan

Ellen
Ellen
Helen

Ellen

Marcia
Shu-Guang
Chris
Homer

Robert

Cathryn

Cathryn

Pl Last Name
Croft
Woolf
Korf
Korf
Rothberg
Sicker
Woycheese

Cyr

Mason
Mason

Choudhury

Johnson

Wood

Hoban

Hoffman
Hoffman
Aristar-Dry

Hoffman

Mardis

Li
Quintana
Neal

Stephenson

Manduca

Manduca

Awarded

2002

2005

2001

2002

2002

2004

2003

2005

2002

2005

2002

2000

2001

2001

2000

2003

2003

2004

2002

2003

2002

2003

2002

2002

2005
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Awardee Organization Project Title PI First Name Pl Last Name Awarded
Missouri
University of Missouri Columbia Collaborative Project: An Open Federation for the National SMETE Digital Library Su-Shing Chen 2001
National Biology Digital Library Su-Shing Chen 2000
Montana
Montana State University Collaborative Project: Digital Educational Resources in Microbial Ecology, Evolution, and Diversity (DERMEED-1) Dave Mogk 2003

North Carolina

Duke University Collaborative Research: A Comprehensive Pathway for K-Gray Engineering Education Gary Ybarra 2005
North Carolina State University PER-CENTRAL: A Digital Library Supporting Physics Education Research Bob Beichner 2003
Winston-Salem State University NSDL: Towards Reusable and Shareable Courseware: Topic Maps-based Digital Libraries Darina Dicheva 2003
University of North Carolina at Wilmington Integrating Digital Libraries and Traditional Libraries: A Model for Sustaining NSDL Collections Dick Ward 2003
Shodor Education Foundation Inc The Computational Science Education Reference Desk Robert Panoff 2004

North Dakota
North Dakota State University Fargo The Digital Archive Network for Anthropology (DANA) Jeff Clark 2001

New Hampshire
Dartmouth College Collaborative Project: To Gather, Document, Filter and Assess the Broad and Deep Collection of the Digital Library for ~ Barbara DeFelice 2000
Earth Systems Education

Collaborative Project: To Enhance the Depth, Breadth, and Quality of the Collections of the Digital Library for Earth Barbara DeFelice 2002
System Education (DLESE)
New Jersey
New Jersey Institute of Technology Foundation Digital Library Service Integration Michael Bieber 2002
IntegraL (Integrating Libraries): Expanding the NSDL's Reach to Traditional Libraries through Resource Integration Michael Bieber 2004
General Recommendation Engine (GRE) for NSDL 1l Im 2004
Rutgers University New Brunswick The Moving Image Gateway Grace Agnew 2002
New Mexico
Integre Technical Publishing Company, Inc. Techexplorer and MathDL: Robust Support for Dynamic Web-based Mathematics Sam Dooley 2003
New York
Columbia University Columbia Pubscape: A Core Integration System for a National Science Digital Library Publishing Center Kate Wittenberg 2000
Collaborative Project: To Gather, Document, Filter and Assess the Broad and Deep Collection of the Digital Library for ~ Kim Kastens 2000
Earth Systems Education
Collaborative Project: Core Integration of the National SMETE Digital Library Kate Wittenberg 2001
Collaborative Project: To Enhance the Depth, Breadth, and Quality of the Collections of the Digital Library for Earth Kim Kastens 2002
Systems Education (DLESE)
Cornell University - State A Digital Rich Media Library of Animal Behavior Jack Bradbury 2003

The Science Knowledge and Education Network Building a User Base around Scientific Publications: Editing Online Steven Kelling 2004
Content and Annotating Scientific Materials

Facilitating K-12 Selection in an Annotated Rich Media Library of Animal Behavior Jack Bradbury 2005
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Awardee Organization
New York (continued)
Cornell University - Endowed

CUNY Queens College

solutions-united.com

Syracuse University

Ohio
Kent State University

Ohio State University Research Foundation

University of Dayton

Oklahoma
University of Oklahoma Health Sciences Center

University of Oklahoma Norman Campus

Project Title
Collection and Dissemination of Geoscience Data and Knowledge for the National Science Digital Library
The NSDL Central System
Collection and Distribution of Geoscience (Solid Earth) Data Sets for the National Science Digital Library
Collaborative Project: Core Integration of the National SMETE Digital Library
Kinematic Models for Design Digital Library (K-MODDL)
Enabling Large Scale Coherency Among Mathematical Texts in the NSDL
Collaborative Project: An NSDL Registry: Supporting Interoperable Metadata Distribution

Collaborative Research: A Digital Library Collection for Visually Exploring United States Demographic and Social
Change

Breaking the Metadata Generation Bottleneck

Breaking the Metadata Generation Bottleneck

Integrating Expertise into the NSDL

Collaborative Project: StandardConnection - Mapping NSDL Educational Objects to Content Standards
MetaTest: Evaluating the Quality and Utility of Metadata

Students Using NSDL (SUN): Science Information Literacy and the NSDL

Computer-Assisted Content Standard Assignment & Alignment

Green's Functions Research and Education Enhancement Network (GREEN)
Materials Digital Library: MatDL.org

Quality Analysis of Metadata Records in the NSDL Metadata Repository

NSDL Materials Digital Library Pathway: Hub for Materials Education and Research

National Digital Library for Undergraduate Mathematics, Science, and Technology Teacher Preparation and
Professional Development

Marine Mammal Commission Digital Library of International Environmental and Ecosystem Policy Documents.
Collection Building and Capacity Development for K-12 Federally-Produced Mathematics and Science Education
Digital Resources

CAUSEweb: A Digital Library of Undergraduate Statistics Education

A Digital Library of Ceramic Microstructures

Collaborative Research: Health Education Assets Library

Collaborative Research: TeachEngineering - Hands-on Resources for K-12
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Pl First Name

Dogan

Bill

Dogan

Bill

John

Bob

Diane

Andrew

Wooijin
Elizabeth
Richard
Elizabeth
Elizabeth
Joanne

Anne

Gregory
Laura
Marcia
Laura

Kimberly

Paul Arthur

Kimberly

Dennis

Mattison

Chris

Michael

Pl Last Name
Seber
Arms
Seber
Arms
Saylor
Constable
Hillman

Beveridge

Paik

Liddy
Lankes
Liddy
Liddy
Silverstein

Diekema

Shreve
Bartolo
Zeng

Bartolo

Roempler

Berkman

Roempler

Pearl

Ferber

Candler

Mooney

Awarded

2001

2000

2000

2001

2002

2003

2005

2002

2000

2000

2001

2001

2002

2003

2004

2001

2003

2003

2005

2000

2002

2002

2003

2001

2002

2002
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Awardee Organization
Oregon
Eduworks Corporation

Oregon Health and Science University

Pennsylvania
Carnegie-Mellon University

Carnegie-Mellon University (continued)

Drexel University

Swarthmore College

Villanova University

Rhode Island
Brown University

Tennessee
University of Tennessee Knoxville

Texas
Texas Engineering Experiment Station

University of Texas at Austin

University of Texas Medical Branch at Galveston

William Marsh Rice University

Project Title
Fostering Reuse and Interoperability for the NSDL
Collaborative Proposal: Personal Collections: Enhancing the Utility of the NSDL

Collaborative Project: Superimposed Tools for Active Arrangement and Elaboration of Educational Resources

Threading Information Pathways Through NSDL Video (Services Proposal)

Collaborative Project: A Component Repository and Environment for Assembly of Teaching Environments (CREATE)
Collaborative Project: Physics Teaching Web Advisory (Pathway) -- A Digital Video Library for Enhancement and
Preparation of Physics Teachers

Using Digital Libraries to Build Educational Communities

Improving Knowledge Transfer: Prioritizing Content Creation in Digital Libraries Using Competitive Intelligence Systems

Math Tools Project

Collaboration Services for the Math Forum Digital Library

Leadership Development for Technology Integration: Developing an Effective NSDL Teacher Workshop Model
NSDL: A Digital Library Collection for Computer Vision Education

Collaborative Project: Superimposed Tools for Active Arrangement and Elaboration of Educational Resources

Collaborative Project: A Component Repository and Environment for Assembly of Teaching Environments (CREATE)

ReMarkable Texts: A Digital Notepad for the NSDL

An Active Mathematical Software Collection for Inquiry-based Computational Science and Engineering Education

Integrating the NSDL Into Undergraduate Science Education by Creating a Collaborative Learning Environment

Metadocuments as Communicative Artifact to Enable Use of a Research Digital Library in Undergraduate SMET
Education

Design and Evaluation of Maintenance Tools for Distributed Digital Libraries

Integrating Digital Library Resources into Online Courses

Using Spatial Hypertext as a Workspace for Digital Library Providers and Patrons
www.eSkeletons.org: An Interactive Digital Library of Human and Primate Anatomy

Ceph School: A Pedagogic Portal for Teaching Biological Principles with Cephalopod Molluscs

Advanced Placement Digital Library for Biology, Physics and Chemistry
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Robby
Robert

Lois

Howard

Dave

Scott

Dave

Michael

Eugene
Gerry
Eugene
Bruce

Cassel

Andries

Andries

Jack

Carol

Rich

Frank
LeAnn
Frank
John
Phillip

Datla Siva

Pl Last Name
Robson
Robson

Delcambre

Wactlar

Yaron

Stevens

Yaron

Atwood

Klotz
Stahl
Klotz
Maxwell

Lillian

van Dam

van Dam

Dongarra

Tenopir

Furuta

Shipman
McKinzie
Shipman
Kappelman
Lee

Kumari
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2004

2000

2000

2002

2003

2000

2002

2003

2005

2002
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2000

2002

2001

2001

2000

2001
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2002

2002

2002
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Appendix F: NSDL Projects by State, 2000-2005

Awardee Organization Project Title PI First Name Pl Last Name Awarded
Ubir;versity of Utah A Digital Multimedia Library for Health Sciences Education Sharon Dennis 2000
Collaborative Research: Health Education Assets Library Sharon Dennis 2002
Utah State University The Instructional Architect: A System for Discovering, Recommending, and Combining Learning Objects Mimi Recker 2000
Integrating and Extending the Instructional Architect: An Instructional Service for NSDL Mimi Recker 2003
Utah State University (continued) Collaborative Proposal: DLConnect: Connecting underserved teachers and students with NSDL learning resources Mimi Recker 2004
and tools
Services to Link Opencourseware Repositories and the NSDL Brandon Muramatsu 2005
Virginia
American Geological Institute Collaborative Project: To Gather, Document, Filter and Assess the Broad and Deep Collection of the Digital Library for ~ Sharon Tahirkheli 2000

Earth Systems Education

Collaborative Research: To Enhance the Depth, Breadth, and Quality of the Collections of the Digital Library of Earth Sharon Tahirkheli 2002
System Education (DLESE)

American Indian Higher Education Consortium Digital Library Services for American Indians Carrie Billy 2001

International Technology Education Association National Digital Library for Technological Literacy Brigitte Valesey 2001

National Association of Biology Teachers Biology Education Online -- An Interactive Electronic Journal Wayne Carley 2000

Old Dominion University Research Foundation An OAI-Compliant Federated Physics Digital Library for the NSDL Kurt Maly 2001
A Self-sustainable Digital Library for Evolving Communities Mohammad Zubair 2003

University of Virginia Main Campus Decentralized Image Retrieval for Education (DIRECT) Scott Acton 2001

Virginia Polytechnic Institute and State University A Digital Library Network for Engineering and Technology Saifur Rahman 2000
Computing and Information Technology Interactive Digital Educational Library (CITIDEL) Ed Fox 2001
Collaborative Project: The OCKHAM Library Network, Integrating the NSDL into Traditional Library Services Ed Fox 2003
Collaborative Research: A Comprehensive Pathway for K-Gray Engineering Education Joseph Tront 2005
Personalization of Content: Bridging the gap between NSDL and its users Manuel Perez 2005

Washington and Lee University The Alsos Digital Library Frank Settle 2000
The Development and Use of Digital Collections to Support Interdisciplinary Education Frank Settle 2002

Washington

University of Washington Collaborative Project: StandardConnection - Mapping NSDL Educational Objects to Content Standards Stuart Sutton 2001
Collaborative Project: Nuclear Pathways - A Model for Composite Digital Collections Stuart Sutton 2004
Collaborative Project: An NSDL Registry: Supporting Interoperable Metadata Distribution Stuart Sutton 2005

Wisconsin

University of Wisconsin-Madison The Internet Scout Project's Personalized Content Delivery System John Strikwerda 2001

The Journal of Chemical Education Digital Library John Moore 2002
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Awardee Organization Project Title PI First Name Pl Last Name Awarded
Wisconsin (continued)

Optimizing Workflow and Integration in NSDL Collections John Strikwerda 2002
The Internet Scout Project's Targeted Information Provision Service John Strikwerda 2003
CoMPASS-DL: Design and use of a concept map interface for helping middle school students navigate digital libraries ~ Sadhana Puntambekar 2004
AMSER: Applied Math and Science Education Repository Rachael Bower 2004
Faculty Participation in the NSDL - Lowering the Barriers Alan Wolf 2004
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Appendix G - Publisher Arrangements

Appendix G: Columbia CI Publisher Arrangements

¢ American Mathematical Society (AMS Online Books): Letter of Agreement
(LoA) signed. Records in NSDL metadata repository (MR) via OAI transfer
from Columbia.

« American Physical Society: sample data with Columbia. LoA sent CI revision
to APS revision accepted. Meeting Feb 3.

« Bedford, Freeman & Worth (for W.H. Freeman and Worth titles): LoA still with
BFW legal.

« BioOne: LoA signed, records in NSDL MR via OAI server set up by BioOne.
« Blackwell Publishing: LoA signed, data being processed at Columbia.

e Cambridge University Press: records in NSDL metadata MR via OAI transfer
from Columbia.

e Elsevier: sample book metadata sent, await technical arrangement to accept
an Elsevier feed.

« Houghton Mifflin Company: LoA signed: sample records ready.

e John Wiley and Sons: initial set of records in NSDL MR via OAI transfer from
Columbia, await addition feed from JW.

« National Academy Press: records in NSDL MR via OAI transfer from NAP

e Nature Publishing Group: await remaining technical fixes by NPG on their OAI
server.

e Pearson Education: written permission granted to include descriptive
metadata and deep links to PE resources from Addison-Wesley, Prentice Hall,
and Benjamin Cummings, ~100 resources records ready to transfer to NSDL
from Columbia.

e Oxford University Press (US) book program: test data with Columbia, OUP
LoA with OUP legal dept.

« Safari/O'Reilly Bookshelf (eBook versions of industry standard texts in
computing/CS): sample data with Columbia.

e SAGE Publications: LoA sent, expect sample metadata shortly.
e Scientific American: initial set of records in NSDL MR via OAI transfer from

Columbia, complete archive of records in processing at Columbia, to be
served via OIA from scaled-up OAI server at Columbia.
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e Taylor and Francis Publishing Group: sample metadata with Columbia, LoA
sent

« Tom Snyder Productions (software division of Scholastic): records in
processing at Columbia.

« Tool Factory (educational software): records in NSDL MR via OAI transfer
from Columbia.

For some of the above organizations, we expect the current metadata sharing
arrangement to be just a starting point. We hope, wherever possible, to transform
metadata redistribution authorizations into more robust product development
opportunities for publishers. We have made our first overtures to this end in
connection with the University Faculty profile of the redesigned NSDL.org.
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Appendix H: NSDL Workshops Report

Appendix H: NSF / NSDL Workshop Summaries:
A Briefing Paper

Sarah Giersch
24 January 2005

Since its inception, seven workshops have been convened to address pivotal issues
that affect the National Science Digital Library (NSDL). Funded by NSF and organized
by NSDL Standing Committees and NSDL projects, these workshops have supported
dialogue between experts in NSDL and experts in academe, government and
industry. This briefing paper contains a summary of each workshop including goals,
key points, recommendations, outcomes and contacts.

Workshop Chronology

Establishing Relationships between Educational
Publishers and NSDL

October 8, 2002, Columbia University, New York, NY
http://publishers.comm.nsdl.org/
Evaluating Educational Impact

October 2-3, 2003, Washington, D.C.
http://eduimpact.comm.nsdl.org/evalworkshop/
Exploring Business Options for NSDL

November 14, 2004, Arlington, VA
http://nsdlbizmodel.comm.nsdl.org/
Participant Interaction in Digital Libraries

February 6-8, 2004, Drexel University, Philadelphia, PA
http://pidlworkshop.comm.nsdlib.org/
Vocabulary Development for NSDL

June 10-11, 2004, Washington, D.C.
http://metamanagement.comm.nsdl.org/
cgi-bin/wiki.pl?VocabDevel
Workshop on Scientific Markup Languages

June 14-15, 2004; Arlington, VA
http://scimarkuplang.comm.nsdlib.org/
Developing a Web Analytics Strategy for NSDL

August 2-3, 2004, Cost Mesa, CA
http://webmetrics.comm.nsdl.org/
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Establishing Relationships between Educational Publishers and

NSDL
Goals

= To explore publishers’ issues with representing their materials in NSDL alongside
free and open items

= To exchange ideas about innovative content models and relationships with new
providers of small-scale digital products

= To learn about effective and scalable business models for distributing content

Key Points

= Many of the opportunity risks relate to the difficulty of partnering with the NSDL
as a highly distributed and evolving organization

= In the near-term [2002-03], specific mature NSDL collections may be better
positioned to partner with publishers—NSDL might be a broker

= Collaborative Opportunities

0

Selective contributions from publishers to NSDL collections:
assuming these would be open, and freely available for browsing,
download and (re)use, similar to current NSDL collections

Aggregation portal and redistribution: publishers could resell digital
materials from NSDL or NSDL could become an aggregator for a number
of publishers’ educational offerings

Collateral materials for publisher contexts: links to NSDL materials
would be found in publishers’ collateral products (web sites, epacks, CD-
ROMs etc.)

NSDL links in publishers’ primary content: publishers would link
directly to NSDL content from the primary publications (journals, ebooks
etc.)

“Flea market” for new publisher content: publishers search the
informal NSDL collections, for resources they could turn into products
Commons for new tools and services for publishers and the DL
community: publishers could use the NSDL as a platform to experiment
with and develop new value-added library services and tools
Clearinghouse for public materials: The NSDL could be a
clearinghouse that aggregates access to public collections, providing
value-added organization and streamlining copyright clearing processes
Standards setting and coordinating: the NSDL and educational
publishers can work together to develop consistent standards, and then
use them to develop shared services and materials

Sustainability Opportunities inspired by Digital Promise: the NSDL
could be supported by a significant infusion of public funds

=  Risks & Uncertainties

(0]

Direct competition with publishers: NSDL might eventually compete
with publishers, in part because it sometimes plays roles typically
associated with publishers; in part because publishers now sometimes
play roles typically associated with libraries; and in part because both now
can provide services that resemble those of online bookstores

DRM & access control: DRM issues will need to be addressed, at a
technical and policy level, once NSDL and publisher relationships advance
to where materials are being shared across sites
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o Answering “What is the NSDL?”: The multiple perspectives of NSDL
cause confusion in communicating the mission and directions of NSDL to
prospective partners and stakeholders

o Differences in organization & culture: NSDL and educational
publishers have very different production processes, products and
management practices

o Granularity: publishers sharing granular objects into NSDL collections
poses many challenges, including: disaggregating larger objects, creating
metadata and charging for small-scale resources

o Branding: publishers want to maintain their brand identity; publishers
want NSDL to be a well-regarded brand before they contribute

0 Quality control: in the near-term, the NSDL may not be able to establish
a high-quality brand—without substantial governance and policy changes

0 Stability & preservation: Few NSDL collections have strong digital
preservation policies—at least as compared to those of publishers

o Portals & linking relationships: policies that would support citing NSDL
materials in external sites have not been articulated in detail yet—they will
need to be, if NSDL materials are not just accessed through NSDL portals

Recommendations
= Consider meetings similar to this workshop with other NSDL stakeholder
communities (e.g., professional societies, libraries and library organizations, open
source community, entrepreneurs and for-profit business developers, non-profit
foundations, government organizations)
= Consider different funding opportunities for NSDL, in addition to educational
publisher partnerships (e.g., Digital Promise and DOIT, other recurring or one-
time government subsidies)
= Workshops mentioned above do not address many sustainability questions in the
areas of (a) governance, and (b) project needs
= Informational [SG: since the workshop, these recommendations have been acted
upon]
o Provide background information on NSDL: Program overview
o Provide background information on NSDL: Glossary of NSDL terms and
FAQ
o Include contact list with photos of workshop participants
o Provide a clear statement of NSDL mission, goals and perspectives (NSDL
as a collection of collections, as portals, as a community of developers,
and as an open standards-based commons)
o Provide background on current publisher activities relevant to NSDL, and
mentioned at workshop

= Planning

o Plan a briefing for publishers and their technical staff re: topics such as
DRM and shared authentication and authorization standards

o Develop several possible scenarios and terms of participation in NSDL by
educational publishers; discuss and refine with publishers

o Outline one or two experiments in which a few publishers work with the
NSDL on specific projects (e.g., they might contribute selected collections
and metadata to NSDL); recruit publishers to help plan and implement
this

o Solicit publisher feedback of NSDL portal when it launches in December
2002

o Consider a follow-up briefing with educational publishers by Jan-Feb 2003
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Outcomes
Workshop Report — NSDL & Educational Publishers

Contact

Dave McArthur (dmcarthu@nsf.gov); Sarah Giersch (sgiersch@bellsouth.net); Kate
Wittenberg (kw4@columbia.edu)

NSF award not?: IIS 0002935

Evaluating Educational Impact

Goal
To articulate a strategy to ensure that future design, development, and evaluation
activities can effectively contribute to the larger NSDL educational mission

Key Points

= It is premature to look for education impact, particularly on student learning, for
NSDL as a holistic entity. At this stage, NSDL as inherently developmental (i.e. -
continually being designed and enhanced, with projects at different stages of
maturity).

= It is important to examine education impact from 2 perspectives - Actual NSDL &
Intended NSDL

o Actual NSDL - This perspective acknowledges that lots of
development, implementation and evaluation work has already taken
place in some of the projects and that future evaluation efforts should
capitalize on sharing and learning from these rich experiences,
particularly the experiences of relatively mature projects.

o Intended NSDL - This perspective acknowledges that NSDL, as an
integrated, operational socio-technical facility, is still in nascent form
and the potential roles of digital libraries in educational practices are
poorly understood. As such, this perspective highlights two important
areas for evaluation activities: understanding the value of NSDL to
major stakeholders and understanding NSDL's potential role as a
‘community inquiry lab’ or ‘transformation engine’ capable of
promoting and sustaining innovations in science education, educational
technology and educational research methods.

Recommendations

= Encourage NSDL projects to articulate the educational rationale for their activities

= Emphasize the need for research and evaluation components as an integral part
of a project’s overall activities and providing the funding to support these
components

= Encourage projects to consider how library infrastructure can be instrumented
and leveraged to support new models of research in education and educational
technology

= Encourage research projects to use NSDL as a community inquiry lab for
conducting fundamental research in education, educational technology and
learning.

= Provide support for distributed collaboration and communication.

10 Although multiple NSDL-funded projects contributed to the organization of these workshops, only the
award number from the lead institution is listed.
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Outcomes
= Workshop Report - Developing a Strategy for Evaluating the Educational Impact
of NSDL

= Annotated Bibliography of Evaluating the Educational Impact of Digital Libraries
= Evaluating Digital Libraries: A User-Friendly Guide

Contact
Casey Jones (caseyj@nsdl.ucar.edu); Mary Marlino (marlino@dpc.ucar.edu); Tammy
Sumner (sumner@colorado.edu)

NSF award no: DUE 0127298

Exploring Business Options for NSDL

Goal
To begin the process of examining several options to sustain NSDL from a business
perspective

Key Points

= Discussions did not eliminate from consideration any of the options as completely
unfeasible. Options under consideration included:

= Open-access aggregator, publisher and distributor: There is a big difference
between being an open access publisher of materials for grass-roots use and
being a publisher of scholarly materials. Scholarly materials have a different level
of issues including integrity, building trust, consistency, and stability. In this
model, it is difficult to identify who would pay.

= Partner with publishers or professional societies: This might be a viable option for
financial stability, but the definition of a partnership should be broadened to
encompass organizations (non-profit and for-) that produce science products.
Associated issues include: assuring NSDL collection quality and NSDL credibility
to potential partners.

= Value-added service provider for specific sectors: The Middle School Portal and
Pathways grants are examples of this option. To pursue this option in the future,
it's necessary to know what users will want or value. There is a risk in creating a
business model around a particular pathway that may not translate well to
another pathway or focus.

= Institutional subscriptions: NSDL resources weren't created as a turnkey
resource, they need to be modified. Therefore, it is unrealistic to do institutional
subscriptions in the short-term. In 5-10 years this model might be feasible.

= Research facility: One perspective of NSDL as a research facility is that as a
public good it has the potential to be taken for granted. One possibility is to fund
NSDL as part of a broader science infrastructure (a cyberinfrastructure)
comprised of 1) research or testbed activities that require government support;
and, 2) a production service that is persistent, predictably accessible, and
responsible for its funding.

= If NSDL is to become an organizational entity, it can’t be considered a research
project. An entity needs an organizational structure. A research project is not
enabled to make strategic decisions.

Recommendations
= NSDL should identify what it does really well that no other organization does and
identify the users or communities whose needs it meets.
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= There needs to be an organizational NSDL entity with the capacity to tackle
business issues.

= A business plan should be created by someone with the skills to do so, which may
not necessarily be someone within the existing NSDL community.

= Further research should be done on potential sustainability models including
studying NSDL projects that are farthest along and those that have used up their
NSDL funding.

= NSDL should be constantly aware of potential funding sources and market
opportunities, be ready to take advantage of then, and find people who can help
NSDL do what it needs to do.

Outcomes
= Flexible Business Options, Diverse Revenue Models: Sustaining Digital Libraries
for the Future. (2004). Whitepaper by Dave McArthur and Sarah Giersch

Contact
Sarah Giersch (sgiersch@bellsouth.net); Gerry Hanley (ghanley@merlot.org); Dave
McArthur (dmcarthu@nsf.gov); Kate Wittenberg (kw49@columbia.edu)

NSF award no: DUE 0227888

Participant Interaction in Digital Libraries

Goals

= Bring together the research to date on participant involvement in NSDL

= Explore the practical issues of building participant involvement in digital libraries
(DLs) Focus directions for future workshops

Key Points

= Educational digital libraries are faced with several challenges, among them: to be
widely adopted; to contribute meaningfully to educational improvements; and to
thrive following start-up funding. They also have the potential to be more than
simply a collection of resources. Educational DLs have the potential be the
junction for active, engaged communities. Adopting a strategic, centrally
organized, participant involvement model could result in the growth of active
communities of practice (e.g., around NSDL).

= Involving participants requires an investment. Ideally, participants should be
involved from the earliest stages of building a DL.

= Involving participants in NSDL projects may be optimal for participant growth;
the question is how to make this experience optimal for projects. Working with
participants takes time and does not necessarily yield immediate results that may
become criteria for evaluating DL effectiveness (e.g., papers, site resources,
etc.).

= Participants' time and effort need to be recognized and valued. DLs need to build
in rewards for participating that are meaningful and valued.

= It is a challenge to support the evolution of participation. This evolution is
influenced by 1) the activities and needs of current and potential participants, 2)
the knowledge and skills that exist within the participant community, 3) the types
of content and services offered by a DL, and 4) the stage of development,
resources and services of the DL.

Recommendations
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= Have interaction opportunities in addition to technology through related face-to-
face interactions, such as academies, workshops, and professional meetings.

= When developing human-moderated services, recognize that 1) participants
might play multiple roles, such as service producer or consumer, and 2)
participants engage with services at individual stages of need, growth, and
ability.

= Recognize that technology-mediated services have to provide value in return for
the effort of using them.

= Design technology-mediated services to meet the needs, not just of early-
adopters but also of participants at all levels of expertise

= Create pre-conditions for sustainability among participants. Some suggestions on
how to do this are 1) place the digital library in the context of users' needs; 2)
make the digital library/service part of users' everyday activity; and, 3) minimize
the cost of sustainability by using local resources.

= Cultivate both a top-down and a bottom-up approach, using forms of participant
involvement to bring together the interests and commitments of the key
stakeholders, such as the boards of professional societies, funders, and
communities of potential users who have been underserved.

= The results of evaluation should be shared across NSDL so that researchers can
see what others have learned and consider its application to their own DL.

Outcomes

= Final Workshop Report

= Examples of Participant Involvement in NSDL and Beyond

= “If you build it, will they come?” Lessons Learned from the Workshop on
Participant Interaction in Digital Libraries. (2004). Proceedings of the Fourth
ACM/IEEE Joint Conference on Digital Libraries, Tucson, AZ.

= If You Build It, Will They Come? Participant Involvement in Digital Libraries.
(2004). D-Lib Magazine, 10(7/8). Online:
http://www.dlib.org/dlib/july04/giersch/07giersch.html

Contact
Gene Klotz (klotz@mathforum.org); Steve Weimar (steve@mathforum.org)

NSF award no: DUE 0226284

Vocabulary Development for NSDL

Goals
= Develop recommendations for the use of standard controlled vocabularies for
NSDL

= Provide guidance for declaring specific vocabularies within instance data
= Develop guidelines for the creation, management and exposure of local
vocabularies used by NSDL projects

Key Points

= Collections are not exposing use of controlled vocabularies. Instead they are
using Simple Dublin Core (DC) instead of richer formats. Simple DC does not
support exposure of controlled vocabularies.

= Workshop efforts were focused on developing vocabularies for three elements:
= Audience (including Mediator and Education Level)
= Interactivity Level
= Resource Types
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o Educational materials (at a more granular level than DCMI Type)
o Pedagogy

Recommendations

= A final report has not been issued; however, continued emphasis on a
collaborative approach to developing controlled vocabularies would benefit
projects individually (e.g., providing standardized vocabularies that projects could
reuse rather than developing their own) and NSDL as a whole (e.g., standardized
vocabularies are necessary for a robust search and discovery).

Outcomes
= Final Draft (with full details) of Education Level vocabulary
= First Draft of the Learning Resource Type Vocabulary

Contact
Diane Hillman (dih1@cornell.edu)

Workshop on Scientific Markup Languages

Goals

= To assess and document scientific disciplines’ work on markup languages

= To begin articulating a vision for the future evolution and implementation of
markup languages in support of a cyberinfrastructure for research and education,
with a particular focus on using markup languages in the context of the National
Science Digital Library (NSDL).

What are Markup Languages?

Markup languages lay the foundation for the creation of structured documents that
can be searched and their components re-used. Work on development of domain-
specific markup languages is well-advanced in several disciplines, including
mathematics, chemistry, materials science, earth sciences, and life sciences.

Key Points

= There is an ongoing tension between static data exchange standards and the
dynamic nature of science, science research and scientific data.

= For MLs to move forward in a discipline, adoption and development must occur
among communities of scientists, publishers and vendors, and end-users
simultaneously.

= Despite the potential to benefit several science and research applications, markup
languages’ value in those contexts remains unproven. Their broadest
implementation to date occurs in processes that are virtually invisible to most
users.

= Better tools, both technically and in the form of broader, more robust ontologies,
would facilitate and speed the adoption of scientific markup languages.

= To be used more broadly, markup languages need tools and services that provide
a translation interface between representations in different markup languages, or
that provide access to information in a single markup language to a wide variety
of users.

= There are cultural and market-related challenges to sustaining an attenuated
consensus-building process around scientific markup languages.
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= Motivating the development of markup languages that are built on XML is the
belief that by providing a means to exchange information, or data, in a structured
form that colleagues across scientific domains can read, understand and use,
scientific research and discovery can be moved forward. Through common
interoperability mechanisms, NSDL supports the exchange of information
between the sciences and provides a framework for markup languages to be
extended even further as they are tested and applied in science education
settings.

Recommendations

= Support assessing the potential benefits of markup languages

= Continue support for cross-domain community interaction

= Conduct an environmental scan of scientific markup language tools and
ontologies

Layers of the Semantic Web

Rules Trust
Data Proof o
2
N, Data Logic gn
desc-. Ontology vocabulary E
on
doc. RDF + rdfschema a

= Support applied research to produce needed tools and ontologies

= Support research on mediation services and tools between markup languages

= Support research on services and tools that mediate between markup languages
and end users in education

= Support the next stage of scientific markup language standardization and
implementation

= Fund targeted needs assessments to identify audience(s) for scientific markup

languages

= NSDL should play a central role in organizing cross-domain work on markup
languages

Outcomes

= Preliminary Workshop Report
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= Specific actions items from the workshop include:
o Continue the workshop listserv to support ongoing cross-domain
discussions
o Develop a registry of scientific markup languages
o Plan a follow-on workshop in 2005

Contact
Laura Bartolo (lbartolo@kent.edu); Tim Cole (t-cole3@uiuc.edu); Sarah Giersch
sgiersch@bellsouth.net); Mike Wright (mwright@ucar.edu)

NSF award no: DUE 0333520

Developing a Web Analytics Strategy for NSDL

Goals

= To answer the questions: How are people are using NSDL and how does that
usage grows and changes over time?

= To develop strategies to support the collection of usage data across NSDL in the
future

What are Web Analytics/Metrics?

Web analytics is the process through which a web site tracks visitor behavior to
determine the reasons for that behavior. The data thus gathered is then used by the
site to further its business goals.

Web Usage &
Patterns
User-supplied
Data Transactions
Web
Metrics
Site Usability

Performance

Financial Analysis (ROI)
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Recommendations

Perform a pilot study of the web analytics page-tagging method that meets
business requirements outlined at the workshop

Create a small taskforce to work with pilot sites in both the creation/deployment
and reporting of web metrics

Request that NSF consider building into the NSDL program solicitation a
requirement for projects to participate in comprehensive NSDL web analytics
program

Outcomes

The workshop concluded with the EIESC and TSC establishing a joint taskforce to

lead the pilot study in NSDL over the next year. Web analytics will be used to

address two high-level goals.

1. That high quality learning resources be accessible to a large spectrum of the
US population

2. That there be value added to users and projects by participating in NSDL.

Workshop Preliminary Report

Annotated Bibliography of Webmetrics

Developing a Web Analytics Strategy for NSDL. (2004). D-Lib Magazine, 10(10).

Online: http://www.dlib.org/dlib/october04/coleman/10coleman.html

See http://webmetrics.comm.nsdl.org or Poster 5 for more information

Contact
Casey Jones (caseyj@nsdl.ucar.edu), Anita Coleman (asc@u.arizona.edu)

NSF award no: DUE 022765

© 2006 National Science Digital Library

53


http://webmetrics.comm.nsdl.org/
mailto:caseyj@nsdl.ucar.edu
mailto:asc@u.arizona.edu

NSDL Work Tracker --

report generated Friday, February 03, 2006

2006 Proposed Work

Title / Description Area Owners: Functional - Technical/Other
1 Education Standards Alignment -- Service Integration Project Infrastructure/Services Susan J Dean K
2 Expert Voices: NSDL Weblogs Infrastructure/Services Susan VG Elly C
3 OnRamp: NSDL Content and Communications System Communications/Public Relations Carol MM Lynette R
4 Discover NSDL: Search, Browse and Visualization Enhancements Infrastructure/Services Dean K Naomi D
5 User Workshops Educational Outreach Susan VG Robert P
6 NSDL.org Web Presence NSDL Mission Susan VG Karen H
7 Service Integration Infrastructure/Services Susan J Karen H
8 Pathways and Partners Projects/Partners Outreach Susan J Eileen M
9 Identity Management Infrastructure/Services David M Rob L
10 Evaluation / Web Metrics NSDL Mission Mick K Karen H
11 Community and Committee Activities and Deliverables NSDL Mission Kaye H Karen H
12 Unified and Consistent Outreach Educational Outreach Susan VG Karen H
13 Digital Library Community Participation and Representation Infrastructure/Services Pl/Leads PI/ Leads
14 NSDL Data Repository Infrastructure/Services Dean K Carl L
15 Collection Development: Building STEM Resources Collections Development John's Dean K
16 Collection Development: Publisher Outreach Collections Development Mike L Rob L
17 Communications Communications/Public Relations Carol MM Karen H
18 Documenting Use and Disseminating Success Stories Communications/Public Relations Susan VG Carol MM
19 Production Support Systems Administration Dean K Dean X
20 Strategic Partnerships Projects/Partners Outreach Susan VG Robert P
21 Parking Lot -- For Discussion and Consideration Infrastructure/Services Susan J Karen H
22 subcontract - Archive: NSDL Preservation and Crawling Services Infrastructure/Services Carl L Karen H
23 subcontract - iVia, Rich Repository Content and Metadata Enhancement Metadata Services Dean K Carl L
24 NSDL Program Development and Sustainability NSDL Mission Kaye H Carol MM
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NSDL Work Tracker -- 2006 Proposed Work

report generated Friday, February 03, 2006

Owners
1 Education Standards Alignment -- Service Integration Project SusanJ
Coordinate and facilitate many NSDL partners to deliver tools and services that will enable educational standards Dean K
alignment, presentation, edits and updates.
What: | Who: | Start: | Finish: | Status:
Dependencies: ASN, CAT, NDR, strong facilitation and leadership
. Big picture planning session with key Cl members, partners Karen H 2/16/2006 scheduled

. CAT - Integrate Ann Diekema's CAT alignment tools (DK w/ Ann)
. ASN - Integrate JES & Co educational standards database

. Strandmaps integration

. NDR expansion of data objects

. NSDL.org presentation / Ul

. Integrate WGBH's work

. Communications / information to broader NSDL community

O~NO O, WN PP
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Owners

2 Expert Voices: NSDL Weblogs Susan VG

Engage communities of experts and teachers n dialog about STEM research and teaching issues and provide Elly C
additional information that contextualize resources. Blogs in specific areas of discipline (STEM) or expertise (pedagogy,
assessment, etc) can contain information that helps us build a richer environment of online materials to be discovered

and reused in the classroom. Blogs could provide a low-barrier, commonly accepted method to support an ongoing
conversation about teaching and learning online, as steered by the blog expert and community interests or needs.

What: | Who: | Start: | Finish: | Status:
Dependencies: NDR object /disseminator development, Group Mgmt active
Dependencies: SME resources, new administrator/facilitator active
Projects in line: possible reuse opportunities w/ Comm Pages active
1. Deploy phase one (w/ Tim) Jim B 4/1/2006 |scheduled
2. NDR plugin / integration Tim C 5/15/2006 scheduled
3. Integrate Story Starters process Blythe B 8/1/2006 scheduled
4. Creation/maintenance/distribution of editorial content>nsdl.org Carol MM 9/1/2006 scheduled
5. Analysis of content creation /distribution (CMM w/ Blythe) Carol MM 10/30/2006 |scheduled
6. Develop the educational potential of Expert Voices Susan VG proposed
7. Integration with NSDL.org user interface Blythe B proposed
8. Integration with Pathways Blythe B proposed
9. Integration with ID/group management Tim C proposed
10. Expert recruitment within NSDL Partners Eileen M proposed
11. Expert recruitment from external communities (SVG, CMM) Blythe B proposed
12. Promote EV to educational audiences Robert P proposed
13. Host short term EV events Robert P proposed
13a. Events in conjunction with current or special events Robert P proposed
13b. EV events in conjunction with conferences Robert P proposed
14. Evaluation of sessions, use, impact, md quality, etc. Mick K proposed
15. Coordination, communication, and feedback from experts and users Blythe B ongoing
16. Communications / information to broader NSDL community ongoing
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Owners

3 OnRamp: NSDL Content and Communications System Carol MM

System to manage content created by Core Integration, Pathways and other partners using the FEDORA based NSDL Lynette R
Data Repository (NDR). This system will aggregate (pull in) and publish or distribute (push out) text and image news

and features "publishing objects" that are searchable, including resource type and date information to facilitate internal

and external screening and selection. This system will make use of the FEDORA repository's unique characteristics

with respect to maintaining relationships and application associated with digital objects. The NSDL Content and

Communication System will disseminate multiple types of news and features objects to internal and external audiences

through distributed education digital libraries as part of a dynamic digital library Outreach and Communications

program. The system will facilitate automatic distribution to nsdl.org and other portals and to allow partners to make

use of the content.

What: | Who: | Start: | Finish: | Status:
Dependencies: FEDORA development due in version __ ? active
Dependencies: NDR object and disseminator development, Group Mgmt active
Projects in line: possible reuse opportunities w/ Comm Pages active
1. Phase one development Lynette R 4/15/2006 active
2. Refine user interface with Cornell HCI input Lynette R 4/15/2006 |active
3. Integration with Group Management functionality Lynette R 4/1/2006 active
4. Migrate nsdl.org content (SPT content, e.g., news and exhibits) Lynette R 6/1/2006 scheduled
5. Migrate comm.nsdl.org content Lynette R 6/1/2006 scheduled
6. Ingest RSS news feeds and make available for search Lynette R 6/1/2006 scheduled
7. Establish content management for Community area in NSDL Lynette R 6/30/2006 proposed
8. Explore opportunities to share service w/ partners, e.g., UCAR Karen H 6/1/2006 proposed
9. Communications / information to broader NSDL community ongoing
© 2006 National Science Digital Library
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