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W H A T  W O R K S  -  A N  E S S A Y

THE NSDL AS A TEST BED FOR
DIGITAL LIBRARY LEARNING RESEARCH
Introduction
This article discusses the NSDL as an infrastructure or test bed for large-scale and
integrated research at the intersections of digital libraries and digital learning.

Arms et al [2002] define the National Science (Mathematics, Engineering, and
Technology Education) Digital Library (NSDL) very simply: "The NSDL is a broad
program to build a digital library for education in science, mathematics,
engineering and technology." Another widely cited definition is from Zia [2001a] in
which essentially "the network is the library." In other words, "The vision for this
program…(has) led to a characterization of the digital library as a learning
environments and resources network for science, mathematics, engineering, and
technology education…"   Lee Zia, the NSF Lead Program Director for the NSDL
has also been conscientious in providing a record of progress that is a clear and
succinct account of NSDL history, origins and continuing development [Zia, 2000;
Zia, 2001b; Zia, 2002; Zia, 2004].  Earlier beginnings and genesis of the NSDL can
be found by following the references in Zia's articles.  Additionally, a complete list
of the NSDL projects that have been awarded by NSF, through its Division of
Undergraduate Education can be found on the primary NSDL portal [NSDL,
2004].

However, we are intrigued by another vision for the NSDL.  In this vision, the
NSDL itself becomes an infrastructure for studying many of the problems
associated with both digital libraries and digital learning, i.e. a huge test bed for
large-scale, integrated, interdisciplinary, and collaborative research.  Everybody, it
seems, agrees that generally digital libraries are good things that improve learning.
But, like much educational technology research, few research studies, are able to
definitively report measures of the impact of the digital library on learning that can
then be generalized and built upon.  Similarly, most people are agreed that the
community as a source of building content, collections, metadata creation, and
software development is a good thing but again, we have few and poorly
understood measures of collaboration or level of theoretical integration of the
different disciplines in digital libraries, and the types of interdisciplinary learning
that is facilitated. Other questions that need answers include: what is the impact of
wide variations in metadata elements and vocabularies between different
collections on information behaviors? What are the relationships between elements
of interactivity and aspects of learning such as cognition and conation? Answers to
such complex questions about the human uses and impacts of digital libraries in
learning may be served best when there is a holistic NSDL infrastructure for
research, just as there is one for an operational digital library or new form of
educational network.
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In the spring of 2004, motivated by
curiosity about the nature of the NSDL
and the conviction that there must be
effective ways to bring together digital
libraries and digital learning research,
we undertook an exploratory content
analysis of the NSDL Project websites.
We wanted to find out how many NSDL
funded projects had public web pages or
websites and to gather information, if
any, about 1) publications, 2)
presentations, 3) awards, and 4)
indicators of media recognition, that the
projects were making publicly available.
A brief description of the work
undertaken is offered as a background
for the idea of the NSDL as a large-scale
research test bed for digital learning.

Exploratory content
analysis
Analyzing or mining websites and public
documents are valid methods for
studying organizations (with a virtual or
physical infrastructure).  Often, these
sources for data gathering are used in
conjunction with other techniques.  Such
studies help in understanding the culture
and organization structures.  They can
pinpoint problems or issues that may
exist beneath the surface and help pave
the ground for embedding shared values,
strengthening the infrastructure, and
conducting more rigorous evaluations
and assessments.

Since many collections appear at
NSDL.org, the first problem was to
identify a list of NSDL projects to study.
The Collaboration Finder (http://
www.smete.org/smete/nsdl/collabfinder)
was identified as the initial tool to get the
definitive list of projects but it did not
have projects awarded in 2003.  The
NSDL Awarded Projects list http://
nsdl.org/about/projects.php became the
list we worked with.  It was

supplemented by NSF's Fastlane Awards
Database list (results for a search by
program of NSDL awards (http://
www.nsf.gov/awardsearch/index.jsp))
and the NSDL DUE website (http://
www.ehr.nsf.gov/ehr/due/programs/nsdl).
Ultimately we worked with 169 NSDL
projects.

Once the list of 169 projects was
identified, Google was searched using
project title, PI names, and text from the
award abstract.  The Google searches
were done during April 2004.  By the end
of April we had a list of project urls and
had also conducted a small feasibility
study of projects selected at random
from the NSDL 2003 Progress Report.
We found 1) some websites seemed to
disappear and reappear or were in
development and 2) not surprisingly,
there was wide variation in the content
on websites. For the content analysis we
decided not to copy the entire or partial
project website but visit each one
manually and only take the four pieces of
data stated above.  We also recorded our
impressions about collaboration,
interdisciplinarity, educational impact,
intellectual property, and evaluation.
Project websites were visited between
May 6 and May 21, 2004.

The table below shows the number of
projects awarded in each of 4 years
(2000, 2001, 2002, 2003), and the
websites and publications from these
projects.  The numbers will not total 169
because of some changes in how project
awards were calculated.

Lessons learned from the
analysis:
As the table shows, it is impressive that a
majority of the projects have public
websites and make their publications
(even if they are only citations) widely
available.  It is also obvious that the
majority of the NSDL community have
many shared values.  However, we hope
to report findings from the content
analysis elsewhere.  What is important
here is to highlight an important factor
gleaned from the websites. An
infrastructure for widespread, large
scale, integrative research of the digital
libraries and learning problem and of
the type we have mentioned earlier does
not yet exist in the NSDL.  This is in no
way a shortcoming of the current NSDL
program.  Rather, it is an added value
that the NSDL can build and should
offer.

Year Projects Websites Publications

2000 29 23 41

2001 41 36 293

2002 53 44 410

2003 43 27 70
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Concluding thoughts
We already have many in-built
mechanisms that contribute to an
NSDL infrastructure for digital libraries
and digital learning research. For
example, the targeted research tracks
are clearly important and focus on
finding solutions to specific problems.
Some of the Standing Committees like
that of the Educational Impact and
Evaluation Standing Committee (EIESC)
have also taken the task of integrated
evaluation and research.  In fact, the
EIESC has tried to frame an integrated
and comprehensive plan for NSDL
evaluation (Sumner, Giersch, Jones,
2003; Coleman, Bartolo, Jones, 2004;
EIESC, 2004), and tried to use
workshops and taskforces. But these are
not sufficient.

The digital libraries learning problem is
a complex one and research in this area
should be harnessed together in some
sort of an integrated test bed plan and
framework if the findings are to have
true cumulative meaning and
applicability in differing educational and
learning contexts; an infrastructure for
research is necessary.  The added
research capacity and disciplinary
integration such an infrastructure
facilitates will improve problem solving
in this area.

How can we develop such an NSDL
infrastructure for open, widespread and
interdisciplinary research into the
problems of digital libraries and digital
learning? The highly successful Text
REtrieval Conferences, commonly
known as the TREC program, in
information retrieval (IR) research
offers one model [TREC IR, 2004].  The
TREC IR is a program that was started
in 1992 "to support research within the
information retrieval community by
providing the infrastructure necessary
for large-scale evaluation of text
retrieval methodologies."  A TREC track
brings the interested researchers
together through workshops which act
as incubators for research areas.  The
problem is defined and the
infrastructure decided (test collections
needed, evaluation methodology, etc.).
The TREC and Interactive IR track, for
example, has developed measures and
behavioral details for the searcher in
interaction tasks.   TREC has been
successful because it makes large
collections available for research,
researchers run their own systems on
the TREC data for TREC defined tasks,
and a summary and evaluations of the
results are then made by the sponsoring
organization, the National Institute for
Standards and Technology.  NIST
claims that "retrieval system
effectiveness doubled approximately in
six years."  Just imagine if the NSDL
could make a similar claim.

We hope that this article inspires you to
start exploring the notion of the NSDL
test bed for digital library learning
research.
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