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A National Workforce for the Digital Century

America’s global leadership in science, technology, engineering, and 
mathematics is declining. There is widespread agreement that one reason 
for this decline is a lack of well-designed opportunities for students to 
engage in these fields. “The nation has drawn increasingly on human 
resources abroad for its science and engineering work force,” according to 
a May 2005 report from the National Academies. The report points out that 
the proportion of science and engineering doctorates born in the United 
States has declined from 78 percent in 1966 to 61 percent in 2000. It calls for 
“a comprehensive effort to improve the recruitment, education, and training 
of a cross section of U.S. students for careers in these fields.”2 

According to U.S. Department of Labor projections, the number of new jobs 
requiring science, engineering and technical training should be increasing 
four times as fast as the national job growth rate. If present trends continue, 
the U.S. will need 14 million more qualified workers by 2020 than its 
education system currently produces. These American jobs will continue 
to go offshore if our education system does not produce enough workers 
qualified to join booming STEM fields, including communications and 
information industries3.

1 NSDL and the Passion for Education

America’s economic future depends on using educational 
resources effectively. This year’s National Science Digital 
Library (NSDL) Annual Report tells the story of 15 projects 
that contribute to this goal by making science and math 
education exciting and effective. NSDL partners have a 
passion for improving education. They provide better access 
to learning resources, and they build instructional tools that 
unlock the meaning of those resources. Their passion shines 
through in these stories.

Through intense effort over the last five years, the NSDL 
community has built a powerful focal point for active learning. 
By developing simultaneously along several tracks, including 
evaluation, classroom resources, technology, community 
building, and informal learning, NSDL has become a 
leading source of digital information in science, technology, 
engineering, and mathematics (STEM) education and research. 
Its builders have also created thriving centers of excellence 
in teaching and scholarship at all levels. Their efforts are vital 
to maintaining a competitive workforce, the most critical task 
for economic development and national security.1

NSDL and the Passion for Education



The NSDL is a powerful educational resource that can foster the kinds 
of skills that are vital for the future workforce. Its mission is to build 
and maintain the information landscape for the next generation.

Goethe once observed that “science and art belong to the whole 
world, and the barriers of nationality vanish before them.” He might 
have taken some satisfaction in seeing the global spread of STEM 
educational resources. Many countries have developed outstanding 
science training programs at all levels, and greater levels of support for 
scientific research outside the U.S. have led to an increasing proportion 
of publications and patents granted to international scientists. Although 
the sharing of global scientific leadership is a positive development 
for the U.S., it also raises several concerns.4 For example, American 
students in STEM fields need timely access to research that is produced 
halfway around the world. NSDL provides this access.

Another concern is explaining the progress and potential of science 
and math education to funding agencies and policymakers. U.S. House 
and Senate STEM Caucuses have been established to address this 
concern.5 Led by Reps. Vernon Ehlers (R-MI) and Mark Udall (D-CO) 
and Senators Norm Coleman (R-MN) and Dick Durbin (D-IL), the 
STEM Caucuses will call attention to K–16 science and math education, 
provide information to members of Congress, and seek critical funding 
for science and math education.

The NSDL Solution

A nation’s ability to foster innovation can be measured with six 
interconnected benchmarks, according to the Task Force on the Future 
of American Innovation. These are education; the technical workforce; 
knowledge creation and new ideas; investment in research and 
development; the strength of the high-tech economy; and the strength 
of high-tech sectors such as nanotechnology, information technology, 
energy, aerospace, and biotechnology.6 This year’s Annual Report 
highlights NSDL’s impact in areas that reflect those benchmarks.

Dr. Arden L. Bement, Jr., director of the National Science Foundation, 
envisions an electronic infrastructure that “will allow the knowledge 
generated by researchers, whether from cognition studies or 
astrophysics modeling, to be cataloged and indexed so that it can be 
searched and shared.” He adds, “Research data takes myriad forms, 
from statistics to survey results to video clips. Imagine being able to 
mine that rich collection of data to unearth hidden trends or discover 
unforeseen relationships. While producing new knowledge, this type of 
data mining contributes to national priorities, like the job creation and 
wealth generation that underlie economic growth.”7

2NSDL and the Passion for Education
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NSDL and other NSF-funded digital libraries are now creating the digital 
infrastructure Dr. Bement describes. Since the sites are primarily free and open 
to the public, they enable anyone to overcome barriers to learning science and 
math by integrating formal educational materials with other, more informal 
resources for students to discover along the way. Educational leaders have 
seen the value of NSDL in the global race to meet social, political, economic, 
technical, and environmental challenges. Now policy makers are learning that 
NSDL is also a key player in the struggle to protect and strengthen America’s 
workforce.

This year’s report is a series of case studies organized into five areas where 
NSDL partners are focusing their efforts to have an impact on improving 
education. These are:

n Evaluation, the continuous process 
of measuring the impact of NSDL 
activities on learning;

n Classroom Resources, the nuts-and-
bolts work of putting new tools into 
teachers’ hands;

n Technology, the massive effort to 
build and grow a hidden grid that 
holds digital libraries together;

n Community Building, encouraging 
learning groups to use the NSDL to 
pursue their questions; and

n Informal Learning, the extension of 
NSDL resources to libraries, museums, and publications.

The report concludes with an overview of NSDL projects by  
geographic area and topic.

 

1 	 Lazowska, E.D., Patterson, D.A., “An Endless Frontier Postponed,” Science 
magazine, May 6, 2005.

2 	 Board on Higher Education and Workforce, National Research Council, 
“Policy Implications of International Graduate Students and Postdoctoral 
Scholars in the United States,” May 2005; <http://nationalacademies.org> 

3 	 Lieberman, J. I., “Offshore Outsourcing and America’s Competitive Edge; 
Losing Out in the High Technology R&D and Services Sectors,” United States 
Senate White Paper, May 11, 2004.

4 	 Zerhouni, E.A., “Global Workforce Bolsters U.S. Science,” Science magazine, 
May 28, 2004.

5 	 <http://www.stemedcaucus.org>
6 	 Task Force on the Future of American Innovation, “The Knowledge 

Economy: Is the  
United States Losing Its Competitive Edge?”, February 16, 2005: 
<http://www.futureofinnovation.org/PDF/Benchmarks.pdf>

7 	 Bement, A. L., “From Concept to Confluence: Framing our 
Cyberinfrastructure,” from SBE/CISE Shared Cyberinfrastructure Workshop 
Closing Dinner Remarks, Airlie Center, Warrenton, Virginia, March 16, 2005.

Audience-specific 
secions of NSDL.org 
provide information 
crafted to meet the 
needs of K–12 teachers, 
librarians, NSDL library 
developers, university 
faculty, and first-time 
users.
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The NSDL Educational Impact and Evaluation Standing Committee (EIESC) 
studies these individual efforts to find new ways to measure the effectiveness 
of evaluation efforts on the overall development of the NSDL. Recently, EIESC 
associates Peter Shin, Tony Fountain, and Reagan Moore of the San Diego 
Supercomputer Center analyzed the vocabulary in 8,417 documents from the 
Eisenhower National Clearinghouse. They found that students at each grade 
level rely heavily upon the words learned in prior grade levels, but that they 
also learn an increasing number of new words as they move through the grades. 
Documents for children in kindergarten through grade two contained about 
3,500 words. Grade 3–5 documents added slightly less than 2,000 new words, 
but grade 6–8 documents had more than 3,000 new words, and grade 9–12 
documents had more than 5,000 new words. 

The research implies that a student’s ability to learn new words increases with 
their grade level. Yet vocabulary growth cannot be sustained forever; at some 
point, people will approach their limit for new vocabulary and the rate of 
learning will slow down. Early access to online educational resources improves 
a student’s ability to communicate more complex ideas as he or she enters 
higher grade levels.

Evaluation 

National Science Digital Library partners develop learning 
resources based on what works for users. Evaluation is at the 
core of their work. At every stage, they engage users in an 
iterative process of testing, feedback, and revision. Evaluation 
has an impact on every aspect of digital library development; 
it helps teachers discover best practices in the classroom, and 
it helps developers grow a site to the next level. 



5 Evaluation

Another dimension of digital resource evaluation involves 
balancing educational effectiveness with sustainability. The 
MacCaulay Library at the Cornell Lab of Ornithology has the 
world’s largest collection of animal sounds and associated 
video, and it has developed a “pay as you go” strategy to 
offset the cost of recording field trips. Before the MacCaulay 

Library creates new programming, it evaluates the project’s commercial as well 
as educational potential. Their success in producing and selling recordings has 
allowed them to dramatically expand programs in education, citizen science, 
conservation, bioacoustics, population genetics, and bird population ecology. 

Building a digital library is a collaboration of teachers, technicians, researchers, 
and librarians. Together, these groups discover methods for measuring the impact 
of digital resources on education. The following project profiles show different 
ways in which evaluation has shaped NSDL collections.

Teachers’ Domain 

“We used to have a shelf of videos. They were something you used if you had a 
sore throat and couldn’t teach. That has certainly changed,” says Melanie Myers, 
who has taught a fourth-grade class at Eastview 
Elementary in Olean, New York, for the last 12 
years.

In 2003, Myers began using Teachers’ Domain, 
a free digital library developed by WGBH of 
Boston. WGBH produces many of the best-
known programs on public television, including 
ZOOM for children and the science program 
NOVA. Teachers’ Domain is its service for K-12 
classroom use and independent study, containing classroom-
ready video clips, interactive activities, and other compelling 
images.Through extensive testing and evaluation, the site’s 
developers enhanced classroom resources with other materials 
teachers said they needed, including background essays, 
lesson plans, and correlations of every resource to state and 
national standards. The site also includes on-line professional 
development courses that educational institutions can license 
and deliver to their teachers. 

“I used to pull a map down from the wall and stand in front of 
it while I talked,” says Myers. “Now I show different maps while I talk, and after 
a few minutes of talking I show a video clip. The children have globes at their 
desks so as soon as I pause, they can start doing exercises. So many children are 
growing up in a video-saturated world that it’s hard to keep their attention by 
just talking. With these clips, I can mix it up and vary the pace.”

The BEN Portal

Imagine that you’re writing a lecture about AIDS for a freshman biology course. 
How do you get all of the latest research quickly when it is spread over several 
specialized fields? Log into BiosciEdNet (BEN). More than 30 resources come up 

On the Genetics Topic 
page at Teachers’ 
Domain, you will find lists 
of resources organized 
by subtopic, plus a list of 
lesson plans on genetics 
that incorporate these 
resources.

The Macaulay 
Library at Cornell 
University’s Lab 
of Ornithology 
is the largest  
collection of 
animal sounds 
in the world 
with more 
than 160,000 
recordings, 67 
percent of the 
world’s birds, as 
well as holdings 
for insects, 
fish, frogs, and 
mammals.
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when you search for “AIDS,” including an article 
about the Microbal Literacy Project and the latest 
statistics from the Centers for Disease Control.  

“The content in life sciences is highly fragmented,” 
says Amy Chang, co-principal investigator of 
BEN. “There are more than 100 professional 
organizations in the life sciences, and biologists 
don’t often talk outside their little groups. This is 
a huge problem if you’re teaching introductory 
biology. The BEN is a way to collaborate and share 
resources.” BEN is a partnership of 13 organizations, 
from the American Physiological Society to the Society 
of Toxicology. Each organization has a librarian that 
recommends content to the portal. 

A recent survey shows that about two-thirds of the 5,200 users registered at BEN 
are college faculty, and a little less than one-fifth are high school teachers. About 
half of users visit the site once a month or more, and the most common reason 
for visiting is to download material to enhance lectures and presentations. 
The survey showed BEN developers that they were on track to their goal of 
becoming a trusted site that unites a diverse field. “We’re in an age of too 
much junk information with little assurance of quality,” says Chang. “Many 
public school teachers who teach biology haven’t been trained in the subject 
themselves. BEN assures them that they’re getting quality.” 

Kinematics Library 

The German engineer and scientist Franz Reuleaux (1829–1905) built models of 
basic machine elements that still fascinate middle school students. “They have 
the wow factor,” says Bing Pan, a postdoctoral researcher at Cornell University. 
Now 220 of these models are the centerpiece of a popular Cornell web site 
called the Kinematic Models for Design Digital Library. The site was designed 
for undergraduate education, but shortly after launch, principal investigator 
John Saylor wanted to know whether the site would also be interesting to 
middle school students. Now he and Pan are showing the site to eighth graders, 
watching their reactions, and figuring out how to broaden its appeal.

Pan led a group of researchers who showed the 19th century models to young 
students and then showed them the web site. The students loved the old 
models, but some aspects of the web site eluded them. “It isn’t written at their 
level,” says Pan. “So now we’re looking for instructors who will translate the 
content for them.” Saylor envisions ready-made tutorials for middle school 
teachers to download, and he wants to enlist students and teachers to customize 
appropriate grade-level portals using materials from the site. “Middle school is 
when you can set kids on the path to becoming engineers,” says Pan. “We think 
we have a form of content here that will hook them.” 

Resource Box
Shin, Peter et al., “Grade Level Analysis of Eisenhower National Clearinghouse Document,” 	  

at http://dlist.sir.arizona.edu/859
MacCaulay Library: http://www.birds.cornell.edu/MacaulayLibrary
Teachers’ Domain: http://www.teachersdomain.org
The BEN Portal: http://www.biosciednet.org/portal
Kinematics Library: http://kmoddl.library.cornell.edu  

The BEN portal provides 
access to over 3,800 
reviewed resources 
covering 76 biological 
sciences topics.
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Classroom Resources 

Digital education resources run the gamut from individual 
web sites to text and image files, as well as vast quantities 
of data for analysis. Student learning relies on the effective 
use, or “repurposing,” of these resources for classroom use. 
The following NSDL projects are leading a nationwide effort to 
engage learning communities in digital education.

Starting Point

If you’re measuring global climate change, you need decades of data on 
atmospheric carbon dioxide levels that have been collected at Mauna Loa, the 
South Pole, and the Arctic. Now these data are easy to use, thanks to a model 
posted at Starting Point, a web site maintained by Carleton College’s Science 
Education Research Center (SERC). 

Starting Point links to over 900 activities for Earth science teachers. Now 
in its third year, the site has about 15,000 visitors a month. “The idea of the 
site is to develop content around methods of teaching, including those that 
focus on using data,” says Cathy Manduca, director of SERC. The modules 
are developed by a network of experts. “I started working on these models 
in 1992,” says Robert MacKay, a meteorology professor who designs Starting 
Point materials on climate change and has authored a module on teaching 
with data. “It’s great to see so many people using them now.”
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Starting Point is available to any teacher, but it is 
most useful for advanced classes. “Most primary 
and secondary school teachers want material 
that has been reviewed for accuracy and is 
ready to use,” says Manduca. “If you’re teaching 
undergraduates, you want ideas for activities 
you can add to your own classes. We’re designed 
for the latter kind of purpose. We’re an idea 
generator.”

TeachEngineering

“Luke took the kids outside with water balloons tied to strings, 
and the kids twirled the balloons over their heads,” says Katy 
Carpenter, an eighth-grade science teacher at Angevine Middle 
School in Lafayette, Colorado. Luke Simmons, a graduate 
student in aerospace engineering at the University of Colorado 
at Boulder, was teaching them about centrifugal force and 
how to launch a spacecraft from Earth’s orbit. “The kids were 
transfixed,” says Carpenter. “Not one of them threw a balloon at 
another student.” 

Luke is a K–12 fellow engaged in an initiative from the 
university’s Integrated Teaching and Learning Program called 
Technology and Engineering to Advance Math and Science (TEAMS). 
The initiative, which is setting an example for school districts nationwide, 
sends college engineering students into seven public schools near Denver 
that have high minority enrollment to show that studying engineering 

is cool. “Engineering has a bad reputation,” 
says Jackie Sullivan, principal investigator for 
the TeachEngineering Digital Collection, an 
NSDL–funded collection of online engineering, 
science, and math curriculum for use in K-12 
settings. “We’re changing the message to show that 
engineering is about people creatively working 
together to improve the quality of life for all of us.”

The digital library is meant to work in tandem with 
efforts like the TEAMS Initiative, which is funded 

by an NSF K–12 grant. “My students think it’s fabulous to have 
an aerospace engineer in their class,” says Carpenter. “When Luke 
shows up, they cheer so loud that you can hear them at the far end 
of the hallway.” 

Starting Point 
bridges the gap 
between information 
about teaching 
methods and 
the everyday 
experiences of 
geoscience faculty.

The TeachEngineering 
digital library provides 
teacher-tested, 
standards-based 
engineering content for 
K–12 teachers.
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Instructional Architect

“When teachers just tell kids to search for something on the Internet, the kids 
waste a lot of time,” says Brent Blackburn, who teaches pre-engineering classes at 
Farmington Junior High School in Farmington, Utah. “With Instructional Architect 
(IA), you can keep them focused.” 

Blackburn uses IA to write exercises that lead students through a succession of web 
sites. Each link is preceded by the teacher’s instructions to students on what to do 
when they get to the site. Blackburn builds the lessons by searching the NSDL and 
typing in his text and links, and he does it all without leaving the IA site.

“We wanted to create an easy authoring tool for teachers who use the NSDL,” says 
Mimi Recker, a professor in the Department 
of Instructional Technology at Utah State 
University in Logan and the principal 
investigator on an NSF grant that partially 
funded development of the Instructional 
Architect. She says that the site must be 
easy enough to use that Internet novices 
can master it, yet sophisticated enough 
to include the things that make a web 
site meaningful and fun. “This is the 
fundamental question about the role of 
technology in education,” she says. “The new technologies have 
the potential to do many things better, faster, and cheaper, but there 
is a huge variation in teachers’ skill levels and access to technology. 
This will change. The skill levels will keep rising as new teachers 
come into the profession from the Internet generation.”

Resource Box
Starting Point: http://serc.carleton.edu/introgeo.index.html
Teach Engineering: http://teachengineering.org 
Instructional Architect: http://ia.usu.edu 

Instructional Architect 
users find, use, 
and share learning 
resources from 
NSDL and the web 
to create interactive 
educational web 
pages.



Fedora Holds Everything

One of the most significant technical advances 
introduced by NSDL in the last year is a new way 
of organizing the entire Library. Fedora, which 
stands for Flexible and Extensible Digital Object 
and Repository Architecture, will be deployed 
over the next few months. Once it is in place, users 
will be able to search and use NSDL collections in 
many new ways, vastly increasing the Library’s 
power as a learning tool. 

Up to now, the NSDL has mostly been built using “metadata,” 
which is information similar to that found in a standard library 
catalog—for example, the title, author, and description of an 
NSDL resource. Fedora makes it possible to create “digital 
objects,” which are like containers consisting of metadata, local 
content, and links to content located anywhere on the web. 
Then “behaviors” can be associated with these digital object 
containers. The behaviors are programs that can transform the 
content and “disseminate” it into other formats or translations. 

Technology

In 1973, U.S. scientists Vinton G. Cerf and Robert E. Kahn 
invented Transmission Control Protocol, the language of the 
Internet. Twenty years later, the Mosaic browser gave the 
Internet a public face. And this year, Cerf and Kahn received 
computing’s highest prize, the A.M. Turing Award. 

These days, fundamental research becomes user-friendly 
technology a lot faster than it did in 1973. And NSDL is at 
the forefront of converting promising new technologies into 
productive systems. NSDL’s Core Integration staff, Technology 
Standing Committee, and projects are constantly pushing 
technical boundaries in their efforts to improve digital 
education.

10Technology

Fedora is open-
source repository 
software that 
can serve as the 
foundation for many 
types of information 
management 
systems.



A digital object that links to a set of web-based images and a lesson transcript 
could disseminate an interactive slide show built from those sources. Fedora 
will also allow the NSDL to store richer metadata than it does now, which will 
improve the types of searches that users can perform. Finally, Fedora makes it 
possible to define relationships between resources and people in multiple ways. 
This will allow linking of educational resources to state standards.

Technical Highlights

Another new frontier of digital library technology can be seen in software that 
assigns high-quality metadata to records with little or no human oversight. 
Research by Gordon W. Paynter, of the Infomine/iVia Project at the University 
of California–Riverside has led to deploying automatic “crawlers” that yield 
additional on-topic metadata for resources already cataloged in the NSDL 
repository. This technology helps NSDL quickly expand its collection by 
eliminating the time-consuming task of applying metadata “by hand” to new 
resources. Paynter received the Best Paper Award at the 5th ACM/IEEE Joint 
Conference on Digital Libraries for this work, which was co-sponsored by 
NSDL Core Integration.

Midway through 2005, the NSDL contained over 1 million records. To filter 
those records more efficiently, NSDL’s Core Integration released a new search 
service that directs users to specific STEM resources. NSDL projects that use the 
new search service can now filter out a particular collection that does not make 
sense for their users, or they can create web pages that translate user requests 
into more focused searches.

Other technological innovations were highlighted at a Workshop in Scientific 
Markup Languages organized by the NSDL Technology Standing Committee 
at the National Science Foundation on June 15, 2004. Participants from 
government, industry, and NSDL-funded projects agreed that NSDL should 
continue to provide a leadership role supporting work across science and math 
disciplines on markup languages, which help scientists and researchers display, 
exchange, and re-use data. The following profiles describe other technical 
advances being led by two NSDL Pathways Projects. 

AMSER and CWIS

The Collection Workflow Integration System (CWIS) helps people put their 
digital collections online without making big investments in technical expertise 
and resources. “You download it and before you know it you have a portal with 
everything you need,” says Edward Almasy, co-director of Internet Scout, the 
NSDL partner that developed CWIS. It was funded as an NSDL project in 2002, 
based on a prior effort funded by the Mellon Foundation. About 250 sites have 
launched using CWIS since the software was released. The number continues to 
rise, thanks to the group’s ongoing partnership with NSDL. 

In 2004, Scout received a Pathways grant from NSDL to develop the Applied 
Mathematics and Science Education Repository (AMSER). This project is 
designed to meet the needs of community and technical colleges and forge 
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links between these communities and the NSDL. 
It will include a repository of information about 
national applied math and science resources, along 
with other services to enhance the learning of 
community and technical college students. CWIS 
is “one of the strengths we bring to the AMSER project,” says 
Rachel Bower, co-director at Scout. The software allows users to 
rate, recommend, and annotate their resources, just as Amazon.
com does; to do keyword searches, as Google.com does; and to 
include RSS feeds and user forums. It allows integrated metadata 
editing, comes with the GEM subject taxonomy, and meshes with 
Dublin Core metadata standards. 

“Most faculty at two-year colleges carry a fairly heavy teaching 
load and deal with a lot of students one-on-one. They are fairly pressed for 
time,” says Joy McMillan of Madison Area Technical College. “Also, faculty in 
places that are distant from cutting-edge research can get in ruts and fall behind. 
Once AMSER starts pulling the whole array of resources together, faculty in the 
smaller towns will have much better access than they have now.”

Searching Math Formulas

How do you write the square root of x? This is one of the most difficult and 
vexing problems in publishing. No one has ever come up 
with a standard way to render mathematical formulas 
using text, so it is difficult and frustrating to index them 
or search the web for mathematical ideas. For example, 
the square root of x might appear in some instances 
as sqrt(x) and in others as x^(1/2). But now a team of 
researchers may be close to a solution. 

On the web, mathematical equations have typically 
been represented by static bit-mapped images that cannot be searched or 
browsed. Various standards for writing and indexing mathematical formulas 
have been attempted, but these markup solutions have not been generally 
accepted by web site developers or publishers. An NSDL–funded project 
called Second Generation Mathematic Resources is attacking this problem. 
It has added new features to the Wolfram Research Functions web site to 
enable genuine mathematical searching of more than 87,000 formulas that are 
cataloged by the site. The site now allows students and researchers to search 
for formulas containing specific features such as functions, operations, and 
embedded patterns. Students can also search for additional formulas that are 
mathematically similar to the formula discovered in an initial search. The site 
illustrates new ways to think about the search for scientific resources and new 
ways to interact with mathematically rich content.

Resource Box 
Fedora: http://www.fedora.info
Gordon W. Paynter paper: search for abstract among 2005 proceedings at http://www.jcdl.org.
Markup Languages papers: http://scimarkuplang.comm.nsdlib.org
Internet Scout: http://scout.wisc.edu
Wolfram Research Functions: http://functions.wolfram.com

12Classroom Resources

The Wolfram 
Functions site 
is the world’s 
largest collection 
of formulas and 
graphics about 
mathematical 
functions.

CWIS software 
assembles, organizes, 
and shares collections 
of data about 
resources.



Community Building

NSDL’s unofficial slogan, “One Library, Many Portals,” signifies 
its philosophy of drawing on the strengths of many groups to 
serve a wide range of Library users. NSDL makes its presence 
known at many gatherings, including national conferences: 
in 2005, it co-hosted the fifth ACM/IEEE Joint Conference 
on Digital Libraries with the University of Colorado and the 
Digital Library for Earth System Education. NSDL partners 
consistently rate its Annual Meeting as one of the most 
valuable aspects of their participation.

13 Community Building

NSDL’s Core Integration team held 
a focus group in 2004 to ask partners 
what they needed to engage in 
collaborative NSDL work. They used 
the results to expand the Community 
section of NSDL’s web site, including 
a highlights section with information 
about current community events. Now 
they are working on a sophisticated, 
Fedora-based content management 
system called “On Ramp.” When 
complete, it will address workflow 
issues such as the creation of content, packaging complex multi-
component content into a single entity, storage and archiving of content, 
the re-use of existing content, distribution of content to multiple 
publications or “targets,” and dynamic formatting conversions of content 
prior to delivery to targets. 

The NSDL Middle 
School Portal is 
a direct path to 
selected online 
resources for 
instruction and 
professional 
development for 
middle school 
teachers.



NSDL partners have made 
improvements in community-
building, too. The science, 
mathematics, and technology 
pathway of the Eisenhower National 
Clearinghouse Middle School site 
begins wth resource lists organized 
by topic that allow users to take an 
in-depth look at how digital resources 
can help teach specific STEM 
concepts. The site is a community 
of practice for teachers who need 
focused access to resources. 

The Materials Digital Library (MatDL) is a new portal for the 
community of scholars involved in materials science. MatDL is 
a collaboration between six institutions, including the Materials 
Science and Engineering Laboratory at the National Institute of Standards 
and Technology, Kent State University, Massachusetts Institute of Technology, 
University of Michigan, NSDL, and the University of Colorado at Boulder. The 
portal combines its content with software that makes it easy for users to access 
information.

The following profiles show four more NSDL projects that have done an especially 
good job of community building in the fields of math, environmental science, and 
chemistry.

14Community Building

Facts about the 2004 Annual NSDL Meeting

Number of attendees: 284

NSDL projects and other organizations represented: 214

Workshop, panel, lab, and special interest group sessions: 41

Number of posters: 101

Share of poster presenters with expertise in “Sustainability”: 45

Share of poster presenters with expertise in “Evaluation”: 49

Share of poster presenters with expertise in “Outreach”: 61

Hours required for 3 people to assemble 325 registration packs: 10

Lines of haiku written in honor of the meeting: 15

The Materials Digital 
Library (MatDL) supports 
the integration of 
education and research in 
materials science.



Virtual Math Teams

“The most important thing in math education is to get students to discuss 
problems with each other,” says Gerry Stahl, principal investigator of the 

Virtual Math Teams (VMT) project. The project is part 
of Math Forum, an NSDL Pathways partner that is one 
of the richest resources available to math educators. 
A team recruited students at different schools to come 
together online and discuss problems drawn from Math 
Forum’s extensive library. “Digital libraries have a lot of 
information that students can use, but there hasn’t been 
much work on ways of involving students—of getting 
them to come to the library and use it,” says Stahl. “This is 
one type of service a library could offer.” 

Margo Kavanaugh, an eighth-grade algebra teacher at Oliver McCracken 
Middle School in Skokie, Illinois, recruited six students to participate with 
students in other schools in online chat rooms moderated by the Math Forum 
team. The students were shown a grid with two points highlighted. They were 
told to imagine that they lived in a world where they could only travel along 
the gridlines, and then they were asked to think up and try to answer math 
questions for this situation. Kavanaugh says the VMTs were a big hit: “They 
were dying to get back into it. Some of them asked me if they could keep 
doing it in high school.” 

CHEM Collective

How do you encourage chemistry teachers to add virtual labs to their classes? 
“They are an enhancement,” says Gaea Leinhardt, a principal investigator for 
ChemCollective. Time in a wet lab is limited—but 
at ChemCollective, you can pour virtual salt and 
water into a virtual beaker and work on solubility 
equations all afternoon, if that is what it takes.

Dave Yaron, ChemCollective’s other PI, began 
designing Java applets for the chemistry courses 
he teaches at Carnegie Mellon University in 
1998. Now he’s leading a site that encourages 
teachers to design and share their own creations. 
Virtual chemistry labs are often more effective as 
homework than are textbook exercises. They can also make 
wet labs more effective if done beforehand. “We want them 
to be flexible enough for people to use them any way they 
want to,” he says. “We were also interested in getting the 
community to design their own, right from the start.”
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At the Virtual 
Math Teams web 
site, students 
come together to 
work on solving 
problems together.

Using the Virtual 
Chemistry Lab at the 
CHEM Collective web site, 
students can run virtual 
experiments.



Leinhardt, a professor at the University of Pittsburgh’s Learning Research 
and Development Center, studies the impact of virtual labs and has found it 
to be positive: “Virtual labs seem to give students more ways of connecting 
with the material.” ChemCollective received a second NSDL grant in 2003 to 
build the virtual lab community. Yaron is now promoting the site at regional 
conferences for the faculty of community colleges. “They come up with 
great ideas that we never would have gotten to ourselves,” he says. “They 
were just waiting to be asked.”

Interactive from SHODOR

Nathan Moss has learned math by watching a teacher draw on a 
whiteboard, and he has learned math by playing games on the Internet. “I 
like the games better,” says Moss, a fourth grader in Knoxville, Tennessee. 

One of his favorite games asks him to 
estimate the number of dots on a screen—
there are hundreds—and when you take a 
wild guess, it offers you a hint by putting a 
grid over the dots. If you count the dots in 
one section and multiply that number by 
the number of sections, you get close to the 
answer. The game is part of a free series of 
science and math exercises on the web site 
of the Shodor Education Foundation. 

Shodor is a star performer in the world 
of on-line education. Late in 2004, it received an NDSL Pathways Grant to 
develop and extend the Computational Science Education Reference Desk. 
The interactive tools, activities, and lessons get over a million page views 
each month. Shodor also sponsors a variety of workshops and internships 
funded by NSF to grow the community of science and math educators who 
use innovative computational and communication technologies.

16Community Building

Shodor advances 
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math education 
through the use 
of computational 
science, modeling, 
and technology.



Resource Box 
On Ramp: http://nccs.comm.nsdl.org 
ENC Middle School portal: http://nsdl.enc.org
Materials Digital Library: http://www.matdl.org
Virtual Math Teams: http://www.cis.drexel.edu/faculty/gerry/vmt
ChemCollective: http://www.chemcollective.org 
Computational Science Desk: http://www.shodor.org/refdesk 
Electronic Environmental Resources Library: http://www.eerl.org
 

“I love the site,” says Meg Moss, who is both Nathan’s mom and the 
administrator of a National Science Foundation grant to train elementary 
science and math teachers. “It’s often said that people teach the way they 
were taught. So if you were taught math by listening to boring lectures, 
that’s how you’ll teach it. We’re trying to change that.”

Environmental Resources Library

Jeff Bates teaches at least three environmental science classes each quarter 
at his community college. He also has lots of administrative duties and 
an unfinished doctoral degree. He grabs any tool he can find that cuts 
classroom preparation time, so he is a regular visitor to the Electronic 
Environmental Resources Library (eERL). “I recommend it to my students 
when they’re writing papers,” he says. “It is the best resource for them 
because it does the filtering for you. The only results you get are good 
research.” 

eERL includes classroom-ready materials, 
regulatory information, and new research 
on air quality, emergency preparedness 
and response, energy, natural resources 
management, safety and health, and 
sustainability. It is a boon to people 
who hold jobs in the burgeoning field of 
environmental assessment and remediation. 
“We made a niche for ourselves because we 
focused on the continuing needs of people who graduate from 
our programs,” says Christine Walker, eERL’s project manager. 

The site gets about 3,000 visitors a day. With assistance from the 
Partnership for Environmental Technology Education (PETE), 
it is developing a network of 2,000 community college teachers 
and librarians who will send along new resources. Each new 
item is also added to the NSDL. “Students and technicians go to 
educators to get what they need, so we think we can serve the 
whole community by focusing on teachers,” says Walker.
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The Environmental 
Resources Library 
collects STEM 
resources tied to 
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science and 
technology 
resource 
information.



Informal Education: Libraries, Museums,  
and Publications 

Library and museum patrons seek out informal educational 
settings to learn while being entertained. The NSDL’s virtual 
museum and library programs have become exciting online 
destinations—places where casual learners experience the 
unusual, the unexpected, and the “wow” factor.

The Alsos Digital Library was among the first projects to be funded by the NSDL 
in 2000. Alsos now leads efforts to integrate complementary topical web sites 
that focus on common themes in science and technology. Visitors to the Nuclear 
Pathways web site find comprehensive information on nuclear issues taken 
both from Alsos materials and partner sites. For example, a visitor exploring the 
biography of a nuclear physicist at the Atomic Archive site is led to a bibliography 
of recommended resources about that physicist in the Alsos Digital Library for 
Nuclear Issues with one click.

NSDL is also increasing access to “institutional treasures.” The iLumina project 
was also an original project funded in 2000; it provides undergraduate teaching 
materials for chemistry, biology, physics, mathematics, and computer science. The 
project decided to combine its holdings with the resources and expertise at the 
University of North Carolina–Wilmington’s Randall Library. Now visitors get an 
entry point to a modern university research library as well as continued access to 
iLumina. By September 2005, iLumina was to be completely integrated with the 
Randall Library repository, providing patrons with access to a valuable combined 
institutional resource.

The three project profiles that follow illustrate the National Science Digital 
Library’s efforts to “wow” citizens of all ages in scientific inquiry and discovery.
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OCKHAM

The dictum of logic called “Ockham’s Razor” 
states that the simplest explanation is usually 
the best. “We have followed that principle,” 
says Martin Halbert, director of Library Systems 
at Emory University and the lead principal 
investigator for the OCKHAM Initiative. 

The problem OCKHAM addresses does sound simple. Traditional 
library catalogs and digital library catalogs (also known as 
“metadata”) are written in different operating languages, so they 
can’t communicate. This means that NSDL, at nearly 1 million digital 
item records and growing, is not widely known or used by traditional 
libraries. OCKHAM is developing a network of services that will 
allow traditional libraries to more easily work the NSDL into their 
catalogs, with the promise of merging traditional and digital library 
catalogs.

OCKHAM is also running an “interoperation service” that allows users 
to register their services, digital collections, and agencies in a way that 
immediately lets all users know a new resource is available. “We have 
been meeting with digital library people from the United Kingdom 
on cooperative efforts; they will be running an OCKHAM node,” says 
Halbert. “We’re particularly pleased to see that the Initiative has become a 
successful international forum for discussion of interoperability issues.”

Scientific American Online 

With a worldwide circulation of more than 1 million 
and a million unique visitors to its web site each 
month, Scientific American is one of science’s most 
important portals. Now it is also the first private-
sector publication cataloged in the NSDL. Michael 
Luby, an NSDL team member at Columbia University, 
is working with programmer Rob Lane to convey 
metadata records, including links, for all of the 
magazine’s content from 1993 to the present. These 
citation links will show the first two paragraphs of the 

story and an offer to buy the full issue or subscribe to the magazine. “We 
do work with EBSCO Information Services to offer a digital subscription 
to schools and libraries, but there are teachers and students out there 
who don’t routinely use these sites,” says Mina Lux, managing director 
of ScientificAmerican.com. “We think NSDL will be a good way to reach 
these new users.”  

If you’re a middle-school teacher whose district doesn’t subscribe to 
EBSCO, don’t despair: just check another library. Many public libraries 
have free online journal subscriptions; for example, anyone with a card 
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from the New York State Library can log on from home. “If their schools and 
libraries don’t get it and they want it, they can write me,” says Lux, who 
can be contacted at sciamarchive@sciam.com. “We’d be happy to take their 
messages back to their home libraries and show them that there’s a need.” 

Exploratorium Online 

Teachers on the “Iron Science Teacher” webcasts use common household 
objects to get their messages across. Karen Kalamuck mixed fruitcake and 

water with a fiber supplement and 
pushed it through a hole in a plastic bag 
to demonstrate the workings of a healthy 
digestive system. “It was exactly the kind 
of thing sixth-graders love,” she says. 
The webcasts are part of a vast online 
archive maintained by San Francisco’s 
35-year-old landmark science museum, 
the Exploratorium. “We want to promote 
playful inquiry and exploration,” says 
Holly Fait, an Exploratorium research 
associate. “We want to preserve that 
quality in everything we do.” 

The Exploratorium’s web site is one of the most popular science education 
resources on the web, with 18 million unique visits a year. With a grant from 
the NSDL, a team is enhancing the site’s existing digital library for educators 
and making the contents searchable in the NSDL. The team first identified 
the site’s best resources in five subject areas, plus a sixth “best of the web” 
category. Then they wrote an editorial guide to maintain the Exploratorium 
style in small but important ways—for example, by providing ideas for the 
delivery of inquiry-based activities called “snacks” in the Teaching Tips field. 
“The challenge is to fit all of the great stuff we have into Learning Object 
Metadata (LOM) standards without taking away its character,” says Sherry 
Hsi, co-principal investigator of the Exploratorium Online Digital Library.

Resource Box
Nuclear Pathways: http://nuclearpathways.org
Atomic Archive: http://www.atomicarchive.com 
Alsos Digital Library for Nuclear Issues: http://alsos.wlu.edu
iLumina: http://www.ilumina-dlib.org 
The OCKHAM Initiative: http://www.ockham.org
Exploratorium: http://www.exploratorium.edu
Exploratorium Digital Library: http://www.exploratorium.edu/partner/library.html

20Informal Education: Libraries, Museums,  
and Publications

In the 
Exploratorium’s 
zany science 
cook-off, master 
science teachers 
compete for the 
revered title of 
“Iron Science 
Teacher.”



NSDL Projects 2000–2004
The NSDL Program has received $100,694,398 in support of 193 awards in 33 
states to digital library projects since 2000. Sixteen states were granted a total 
of $12.35 million in additional NSDL awards in 2004.
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NSDL New Projects and Awards (in millions)    
 States with new NSDL projects (Total=$12.35 million)
 States with existing NSDL projects
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2
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1
ME

$0.90

CT

MT ND

MN
3

WI
$1.47

IA
1
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1
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1
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3
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1
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1
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2
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$0.90 
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MD
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1
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The National Science Digital Library Program has funded digital library 
projects in four tracks: 

n	 Core Integration, a multi-institutional project that supports the coordination 
of the Library’s distributed efforts;

n	Services projects, which enhance NSDL’s impact, efficiency, and value in 
support of Library users and developers; 

n 	Targeted research projects, which conduct original investigations of new 
digital learning applications and technologies and evaluate the learning 
impact of NSDL; and 

n 	Collections projects that have gathered subsets of the Library’s content 
within a coherent theme or specialty.

For the first time in 2004, NSF funded four NSDL Pathways Projects: Internet 
Scout; WGBH Teachers’ Domain; The Mathematical Association of America; 
and The Shodor Education Foundation. Pathways partners act as curators 
for discipline communities to demonstrate the value of providing specialized 
access to STEM disciplines. In addition, NSDL Core Integration funded the 
Eisenhower National Clearinghouse (ENC) to develop the NSDL Middle 
School Portal. 

National Science Digital Library Director Kaye Howe emphasizes, “We 
have pledged public education to each other in this country and know that 
education has always gone out from the great libraries.” Partnerships with 
Pathways digital library projects in 2004 and 2005 have leveraged NSDL’s 
impact on public education by extending the reach of this key piece of STEM 
educational infrastructure. 
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NSDL Projects 2000–2004

State Institution Project Name Investigator Fiscal 
Year

AZ Center for Image 
Processing in Education

SIMPLE Science: Image-Based Learning Tools for K-12 
Education

http://www.evisual.org/www/Funded/SIMPLE.html

Moore, Stephen 2003

University of Arizona An Active Object-Based Digital Library for 
Microeconomics Education

http://www.econport.org:8080/econport/
request?page=web_home 

Cox, James 2003

The Tree of Life Project: A Digital Library of Biodiversity 
Information

http://tolweb.org/

Maddison, David 2003

On-line Resources for Geotechnical Engineering, Rock 
Engineering, and Water and Its Use: Towards a National 
Civil Engineering Resource Library

http://www.grow.arizona.edu/

Budhu, Muniram 2001

Intelligent Collection Services for and about Educators 
and Students: Logging, Spidering, Analysis and 
Visualization

http://ai.eller.arizona.edu/research/dl/getsmart.htm

Chen, Hsinchun 2001

University of Arizona/ 
Oregon State University

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

http://www.ockham.org/

Frumkin, Jeremy 2003

CA California State University Scaling the Peer Review Process for National STEM 
Education Digital Library Collections

http://www.merlot.org/

Hanley, Gerard 2002

The NSDL Collaboration Finder: Connecting Projects for 
Effective and Efficient NSDL Development

http://www.smete.org/smete/nsdl/collabfinder/

Hanley, Gerard 2002

Peer Review of Digital Learning Materials: Critical 
Service for Digital Libraries

http://www.merlot.org/

Hanley, Gerard 2000

Design Science, Inc. Enhancing the Searching of Mathematics

http://www.dessci.com/en/reference/searching/

Miner, Robert 2003

Exploratorium Exploratorium Online: Exhibit-Based Science Learning 
and Teaching Digital Library

http://www.exploratorium.edu/partner/library.html

Hsi, Sherry 2003

Foothill College Collaborative Project: To Gather, Document, Filter and 
Assess the Broad and Deep Collections of the Digital 
Library for Earth Systems Education (DLESE)

http://www.dlese.org/

DiLeonardo, 
Christopher

2002

Collaborative Project: To Enhance the Depth, Breadth, 
and Quality of the Collections of the Digital Library for 
Earth System Education

http://www.dlese.org/

DiLeonardo, 
Christopher

2000

McLean Media Creating Interactive Educational Activity Templates for 
Digital Libraries

http://www.storyline.com/cc/ 

McLean, Lois 2004

New Media Studio Collaborative Project: Personal Collections: Enhancing 
the Utility of the NSDL

Landsfeld, Martin 2004

Data Discovery Toolkit and Foundry

http://newmediastudio.org/DataDiscovery/

Caron, Bruce 2001

Stanford University Collaborative Project: The Rosetta Project–ALL 
Language Archive

http://www.rosettaproject.org/

Keller, Michael 2003

The Long Now Foundation Collaborative Project: The Rosetta Project–ALL 
Language Archive

http://www.rosettaproject.org/

Mason, James 2003

University of California, 
Berkeley

The Digital Chemistry Library

http://socrates.berkeley.edu/~kubinec/

Kubinec, Mark 2003

Collaborative Research: Developing a Learner-Centered 
Metathesaurus for Science, Mathematics, Engineering 
and Technology Education

Agogino, Alice 2001
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State Institution Project Name Investigator Fiscal 
Year

CA University of California, 
Berkeley (continued)

Collaborative Project: Enhancing Interoperability of 
Collections and Services

http://www.smete.org

Agogino, Alice 2001

Developing a Core Integration System for a National 
Science, Mathematics, Engineering, and Technology 
Education Digital Library at WWW.SMETE.ORG

http://www.smete.org

Agogino, Alice 2000

University of California, 
Los Angeles

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

http://www.socialexplorer.com/

Halle, David 2002

Collaborative Research: Health Education Assets Library

http://www.healcentral.org/

Uijtdehaage, 
Sebastian

2002

University of California, 
Office of the President, 
Oakland

Adding Value to the NSDL by Integrating It Into 
Academic Libraries: A Business Proposition and a 
Service Enhancement

http://www.cdlib.org/inside/projects/metasearch/nsdl/ 

Greenstein, 
Daniel

2003

University of California, 
San Diego

Mobilizing Enduring NSDL Resources in Plate Tectonics 
Research for Earth Science Education

http://earthref.org/ERESE/ 

Miller, Stephen 2003

Bridging the Gap Between Libraries and Data Archives

http://nsdl.sdsc.edu/

Schottlaender, 
Brian

2001

University of California, 
Santa Barbara

Textual-Geospatial Integration Services for NSDL

http://www.alexandria.ucsb.edu/

Frew, James 2001

University of Southern 
California

Electronic Encyclopedia of Earthquakes

http://www.scec.org/e3/

Jordan, Thomas 2003

Electronic Encyclopedia of Earthquakes

http://www.scec.org/e3/

Jordan, Thomas 2001

CO Colorado State University 
/ University Corporation 
for Atmospheric Research

Water in the Earth System (WES): An NSDL K-12 
Collection Project

http://www.dlese.org/

Geary, Ed 2001

University of Colorado at 
Boulder

Collaborative Research: TeachEngineering–Hands-on 
Resources for K-12

http://teachengineering.org/

Sullivan, 
Jacquelyn

2002

Strand Maps as an Interactive Interface to NSDL 
Resources

http://preview.dlese.org/sms/

Sumner, Tamara 2002

A Lightweight, Flexible, and Web-Based Approach to 
Supporting Workflow in Digital Libraries

http://www-serl.cs.colorado.edu/metis/

Anderson, 
Kenneth

2001

University Corporation For 
Atmospheric Research

Collaborative Research: THREDDS Second Generation

http://my.unidata.ucar.edu/content/projects/THREDDS/ 

Domenico, Ben 2003

Collaborative Project: Core Integration–Leading NSDL 
toward Long-Term Success

http://nsdl.org

Howe, Kaye 2003

Thematic Real-time Environmental Data Distributed 
Services (THREDDS)

http://my.unidata.ucar.edu/content/projects/THREDDS/

Domenico, Ben 2001

Collaborative Project: Core Integration of the National 
SMETE Digital Library

http://nsdl.org

Fulker, David 2001

Core Integration Services for a Federated NSDL Fulker, David 2000

United States Air Force 
Academy

JiTTDL : The Just-in-Time Teaching Digital Library

http://webphysics.iupui.edu/jitt/jitt.html 

Patterson, Evelyn 2003

DC The American Association 
for the Advancement of 
Science

BioSciEd Net (BEN) Collaborative: Cycle 2

http://www.biosciednet.org/

George, Yolanda 2002

Biosciences Education Network (BEN)

http://www.biosciednet.org/

George, Yolanda 2000
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State Institution Project Name Investigator Fiscal 
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CA University of California, 
Berkeley (continued)

Collaborative Project: Enhancing Interoperability of 
Collections and Services

http://www.smete.org

Agogino, Alice 2001

Developing a Core Integration System for a National 
Science, Mathematics, Engineering, and Technology 
Education Digital Library at WWW.SMETE.ORG

http://www.smete.org

Agogino, Alice 2000

University of California, 
Los Angeles

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

http://www.socialexplorer.com/

Halle, David 2002

Collaborative Research: Health Education Assets Library

http://www.healcentral.org/

Uijtdehaage, 
Sebastian

2002

University of California, 
Office of the President, 
Oakland

Adding Value to the NSDL by Integrating It Into 
Academic Libraries: A Business Proposition and a 
Service Enhancement

http://www.cdlib.org/inside/projects/metasearch/nsdl/ 

Greenstein, 
Daniel

2003

University of California, 
San Diego

Mobilizing Enduring NSDL Resources in Plate Tectonics 
Research for Earth Science Education

http://earthref.org/ERESE/ 

Miller, Stephen 2003

Bridging the Gap Between Libraries and Data Archives

http://nsdl.sdsc.edu/

Schottlaender, 
Brian

2001

University of California, 
Santa Barbara

Textual-Geospatial Integration Services for NSDL

http://www.alexandria.ucsb.edu/

Frew, James 2001

University of Southern 
California

Electronic Encyclopedia of Earthquakes

http://www.scec.org/e3/

Jordan, Thomas 2003

Electronic Encyclopedia of Earthquakes

http://www.scec.org/e3/

Jordan, Thomas 2001

CO Colorado State University 
/ University Corporation 
for Atmospheric Research

Water in the Earth System (WES): An NSDL K-12 
Collection Project

http://www.dlese.org/

Geary, Ed 2001

University of Colorado at 
Boulder

Collaborative Research: TeachEngineering–Hands-on 
Resources for K-12

http://teachengineering.org/

Sullivan, 
Jacquelyn

2002

Strand Maps as an Interactive Interface to NSDL 
Resources

http://preview.dlese.org/sms/

Sumner, Tamara 2002

A Lightweight, Flexible, and Web-Based Approach to 
Supporting Workflow in Digital Libraries

http://www-serl.cs.colorado.edu/metis/

Anderson, 
Kenneth

2001

University Corporation For 
Atmospheric Research

Collaborative Research: THREDDS Second Generation

http://my.unidata.ucar.edu/content/projects/THREDDS/ 

Domenico, Ben 2003

Collaborative Project: Core Integration–Leading NSDL 
toward Long-Term Success

http://nsdl.org

Howe, Kaye 2003

Thematic Real-time Environmental Data Distributed 
Services (THREDDS)

http://my.unidata.ucar.edu/content/projects/THREDDS/

Domenico, Ben 2001

Collaborative Project: Core Integration of the National 
SMETE Digital Library

http://nsdl.org

Fulker, David 2001

Core Integration Services for a Federated NSDL Fulker, David 2000

United States Air Force 
Academy

JiTTDL : The Just-in-Time Teaching Digital Library

http://webphysics.iupui.edu/jitt/jitt.html 

Patterson, Evelyn 2003

DC The American Association 
for the Advancement of 
Science

BioSciEd Net (BEN) Collaborative: Cycle 2

http://www.biosciednet.org/

George, Yolanda 2002

Biosciences Education Network (BEN)

http://www.biosciednet.org/

George, Yolanda 2000

State Institution Project Name Investigator Fiscal 
Year

DC American Psychological 
Association

Online Psychology Laboratory McCarthy, 
Maureen

2004

Association of Research 
Libraries

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

http://www.libqual.org/Publications/index.cfm 

Webster, Duane 2001

Mathematical Association 
of America

The Math Gateway

http://mathgateway.maa.org 

Moore, Lawrence 2004

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

http://www.mathdl.org/

Moore, Lawrence 2000

National Academy of 
Sciences

Annals of Research on Engineering Education (AREE)

http://www.areeonline.org/ 

Fortenberry, 
Norman

2004

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

http://www.ockham.org/

Halbert, Martin 2003

Kennesaw State University Collaborative Project: Nuclear Pathways–A Model for 
Composite Collections

Peterson, 
Laurence

2004

HI Pacific Resources for 
Education and Learning

Ethnomathematics Digital Library

http://www.ethnomath.org/

Lane, Nancy 2001

IA Eastern Iowa Community 
College District

(NSDL) Advanced Technology Environmental Education 
Library (ATEEL)

http://www.eerl.org/

Kabat Lensch, 
Ellen

2002

IL Argonne National 
Laboratory

Atmospheric Visualization Collection

http://nsdl.arm.gov/index.html

Klaus, 
Christopher

2000

Northwestern University Collaborative Research: THREDDS Second Generation

http://my.unidata.ucar.edu/content/projects/THREDDS/

Edelson, Daniel 2003

University of Illinois, 
Urbana-Champaign

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

Scheeline, 
Alexander

2004

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

http://mathworld.wolfram.com/

Mischo, William 2002

IN Indiana University Project ENABLE: Learning through Associations in a 
Grid-Based Bioinformatics Digital Library

http://enable.slis.indiana.edu/

Mostafa, Javed 2003

Reciprocal Net–A Distributed Molecular Database

http://www.reciprocalnet.org/

Huffman, John 2001

KS Kansas State University Collaborative Project: Physics Teaching Web Advisory 
(Pathway)–A Digital Video Library for Enhancement and 
Preparation of Physics Teachers

http://www.physicspathway.org/

Zollman, Dean 2002

University of Kansas 
Center for Research, Inc. 
/University of California 
-Riverside

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

Larive, Cynthia 2004

University of Kansas 
Center for Research, Inc.

Analytical Sciences Digital Library 

http://www.asdlib.org/ 

Kuwana, 
Theodore

2001

MA Education Development 
Center

CaREN: Career Resources Education Network for STEM

http://www2.edc.org/GDI/CaREN.htm 

Nair, Sarita 2003

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

http://www2.edc.org/GDI/effectiveaccess.htm 

Hanson, 
Katherine

2002

Gender and Science Digital Library

http://www.gsdl.org/

Hanson, 
Katherine

2001

Harvard-Smithsonian 
Astrophysical Observatory

Harvard-Smithsonian Digital Video Library

http://hsdvl.org/

Schneps, 
Matthew

2002

Marine Biological 
Laboratory

Collaborative Project: Digital Educational Resources in 
Microbial Ecology, Evolution and Diversity (DERMEED1)

http://serc.carleton.edu/dev/microbelife/

Patterson, David 2003
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MA TERC, Inc. Earth Exploration Toolbook: A Collection of Examples 
of Educational Uses of Earth System Science Tools, 
Datasets and Resources

http://serc.carleton.edu/eet/

Ledley, Tamara 2002

Tufts University/ 
Worcester Polytechnic 
Institute

Collaborative Research: TeachEngineering–Hands-on 
Engineering

http://teachengineering.org/

Cyr, Martha 2002

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

http://nils.lib.tufts.edu/scale/

Sauer, Anne 2002

University of 
Massachusetts, Amherst

Question Triage for Experts and Documents: Expanding 
the Information Retrieval Function of the NSDL

http://ciir.cs.umass.edu/research/triage.html 

Croft, W. Bruce 2002

WGBH Educational 
Foundation

Teachers’ Domain Pathways to Science: Rich-Media 
Sources for K-12 Teachers

http://www.teachersdomain.org/

Sicker, Theodore 2004

Access NSDL

http://accessnsdl.org/

Kirkpatrick, 
Andrew

2002

Teachers’ Domain: Physical Science and Engineering

http://www.teachersdomain.org/

Korf, Michele 2002

Teachers’ Domain Collection: Life Sciences, K-12

http://www.teachersdomain.org/

Korf, Michele 2001

Worcester Polytechnic 
Institute

Fire Science Multimedia Library Woycheese, John 2003

MD American Association of 
Physics Teachers

ComPADRE: Communities for Physics and Astronomy 
Digital Resources in Education

http://www.compadre.org/

Mason, Bruce 2002

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

http://nils.lib.tufts.edu/scale/

Choudhury, 
Golam

2002

University of Maryland Collaborative Research: Developing a Learner-Centered 
Metathesaurus for Science, Mathematics, Engineering 
and Technology Education

Wood, William 2001

Virtual Telescopes in Education (TIE)

http://vtie.gsfc.nasa.gov/

Hoban, Susan 2001

Universities Space 
Research Association

Implementing an Electronic Peer-Reviewed Journal of 
Earth System Science Education Resources (JESSE)

http://jesse.usra.edu/

Johnson, Donald 2000

ME Maine Mathematics and 
Science Alliance

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

Keeley, Page 2004

MI Eastern Michigan 
University

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

http://dlconnect.usu.edu/ 

Hoffman, Ellen 2004

Infusing NSDL in Middle Schools: Obstacles and 
Strategies

http://www.terc.edu/TEMPLATE/projects/item.
cfm?ProjectID=142

Hoffman, Ellen 2003

Collaborative Project: The Rosetta Project–ALL 
Language Archive

http://www.rosettaproject.org/

Aristar-Dry, 
Helen

2003

TeacherLIB–Digital Community and Collections for 
Science and Mathematics Teacher Education

http://mtn.merit.edu/

Hoffman, Ellen 2000

Merit Network, Inc. Viewing the Future: Aligning Internet2 Video to K-12 
Curriculum

http://vtf.merit.edu/ 

Mardis, Marcia 2002
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MI Michigan State University An Intelligent Digital Environment for Groundwater 
Education and Research

http://www.egr.msu.edu/igw/ 

Li, Shu-Guang 2003

University of Michigan, 
Ann Arbor

A Digital IdeaKeeper For K-12: NSDL Scaffolded Portal 
Services for Information Analysis and Synthesis

http://hice.org/ideakeeper/

Quintana, Chris 2002

Web Lecture Archiving System for Professional Society 
Meetings

Neal, Homer 2003

Wayne State University Unleashing Supply: Services for Collaborative Content 
Development

http://www.opencourse.org/

Stephenson, 
Robert

2002

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

http://serc.carleton.edu/introgeo/

Manduca, 
Cathryn

2002

MO University of Missouri / 
University of Florida

Enhancing Interoperability of NSDL Collections and 
Services

http://dlbox.nudl.org/

Chen, Su-Shing 2001

Digital Library for Learning Life Sciences Chen, Su-Shing 2000

MT Montana State University Collaborative Project: Digital Educational Resources in 
Microbial Ecology, Evolution, and Diversity (DERMEED-1)

http://serc.carleton.edu/dev/microbelife/ 

Mogk, Dave 2003

NC North Carolina State 
University

PER-CENTRAL: A Digital Library Supporting Physics 
Education Research

http://staging.compadre.org/PER/index.cfm 

Beichner, Robert 2003

Shodor Education 
Foundation Inc

The Computational Science Education Reference Desk

http://www.shodor.org/refdesk/ 

Panoff, Robert 2004

University of North 
Carolina, Wilmington

Integrating Digital Libraries and Traditional Libraries: A 
Model for Sustaining NSDL Collections

Ward, Charles 2003

Winston-Salem State 
University

NSDL: Towards Reusable and Shareable Courseware: 
Topic Maps-based Digital Libraries

http://www.wssu.edu/iis/NSDL/ 

Dicheva, Darina 2003

ND North Dakota State 
University, Fargo

The Digital Archive Network for Anthropology (DANA)

http://www.dana-wh.net/

Clark, Jeffrey 2001

NH Dartmouth College Collaborative Project: To Gather, Document, Filter and 
Assess the Broad and Deep Collection of the Digital 
Library for Earth Systems Education (DLESE)

http://www.dlese.org/

DeFelice, Barbara 2002

Collaborative Project: To Enhance the Depth, Breadth, 
and Quality of the Collections of the Digital Library for 
Earth System Education

http://www.dlese.org/

DeFelice, Barbara 2000

NJ New Jersey Institute of 
Technology Foundation

IntegraL (Integrating Libraries): Expanding the NSDL’s 
Reach to Traditional Libraries through Resource 
Integration

http://www.is.njit.edu/integral/

Bieber, Michael 2004

Digital Library Service Integration

http://is.njit.edu/dlsi/

Bieber, Michael 2002

General Recommendation Engine (GRE) for NSDL

http://www.is.njit.edu/integral/

Im, Il 2004

Rutgers University, New 
Brunswick

The Moving Image Gateway

http://gondolin.rutgers.edu/MIC/

Agnew, Grace 2002

NM Integre Technical 
Publishing Company, Inc.

Techexplorer and MathDL: Robust Support for Dynamic 
Web-Based Mathematics

http://www.integretechpub.com/techexplorer/

DeLand, Donald 2003

NY Columbia University Collaborative Project: Core Integration–Leading NSDL 
toward Long-Term Success

http://nsdl.org

Wittenberg, Kate 2003
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NY Columbia University 
(continued)

Collaborative Project: To Enhance the Depth, Breadth, 
and Quality of the Collections of the Digital Library for 
Earth Systems Education (DLESE)

http://www.dlese.org/

Kastens, Kim 2002

Collaborative Project: Core Integration of the National 
SMETE Digital Library

http://nsdl.org

Wittenberg, Kate 2001

Collaborative Project: To Gather, Document, Filter and 
Assess the Broad and Deep Collection of the Digital 
Library for Earth Systems Education

http://www.dlese.org/

Kastens, Kim 2000

Columbia Pubscape: A Core Integration System for a 
National Science Digital Library Publishing Center

Wittenberg, Kate 2000

Cornell University Digital Mathematics Library Thomas, Sarah 2002

Kinematic Models for Design Digital Library (K-MODDL)

http://kmoddl.library.cornell.edu/

Saylor, John 2002

Collection and Dissemination of Geoscience Data and 
Knowledge for the National Science Digital Library

http://atlas.geo.cornell.edu/

Seber, Dogan 2001

Collaborative Project: Core Integration of the National 
SMETE Digital Library

http://nsdl.org

Arms, William 2001

Collection and Distribution of Geoscience (Solid Earth) 
Data Sets for the National Science Digital Library

http://atlas.geo.cornell.edu/

Seber, Dogan 2000

The NSDL Central System Arms, William 2000

Cornell University– 
Endowed

Collaborative Project: Core Integration–Leading NSDL 
toward Long-Term Success

http://nsdl.org

Arms, William 2003

Enabling Large Scale Coherency Among Mathematical 
Texts in the NSDL

Constable, 
Robert

2003

Cornell University–State The Science Knowledge and Education Network Building 
a User Base around Scientific Publications: Editing 
Online Content and Annotating Scientific Materials

Kelling, Steven 2004

A Digital Rich Media Library of Animal Behavior

http://www.birds.cornell.edu/macaulaylibrary/ 

Bradbury, Jack 2003

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

http://www.socialexplorer.com/

Beveridge, 
Andrew

2002

solutions-united.com Breaking the Metadata Generation Bottleneck Paik, Woojin 2000

Syracuse University Computer-Assisted Content Standard Assignment & 
Alignment

http://www.cnlp.org/research/project.asp?recid=48 

Diekema, Anne 2004

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

http://www.nsdlsun.org/ 

Silverstein, 
Joanne

2003

MetaTest: Evaluating the Quality and Utility of Metadata

http://www.cnlp.org/research/project.asp?recid=40

Liddy, Elizabeth 2002

Integrating Expertise into the NSDL

http://ask.nsdl.org

Lankes, Richard 2001

Collaborative Project: StandardConnection–Mapping 
NSDL Educational Objects to Content Standards

http://www.cnlp.org/research/project.asp?recid=35 

Liddy, Elizabeth 2001

Breaking the Metadata Generation Bottleneck

http://www.cnlp.org/research/project.asp?recid=32

Liddy, Elizabeth 2000

OH Kent State University Materials Digital Library: MatDL.org

http://repository.matdl.org/

Bartolo, Laura 2003

Quality Analysis of Metadata Records in the NSDL 
Metadata Repository

http://appling.kent.edu/nsdlmetadataquality/

Zeng, Marcia 2003
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OH Kent State University 
(continued)

Green’s Functions Research and Education Enhancement 
Network (GREEN)

http://appling.kent.edu/NSDLGreen/

Shreve, Gregory 2001

Ohio State University 
Research Foundation

CAUSEweb: A Digital Library of Undergraduate Statistics 
Education

http://www.causeweb.org/

Pearl, Dennis 2003

Collection Building and Capacity Development for K-12 
Federally-Produced Mathematics and Science Education 
Digital Resources

http://www.encdl.org/

Lightle, Kimberly 2002

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

http://thelearningmatrix.enc.org/

Lightle, Kimberly 2000

Ohio State University 
Research Foundation/ 
New Media Studio

Marine Mammal Commission Digital Library of 
International Environmental and Ecosystem Policy 
Documents

http://nsdl.tierit.com/

Berkman, Paul 
Arthur

2002

University of Dayton A Digital Library of Ceramic Microstructures

http://www.udri.udayton.edu/dlcm

Wills, Roger 2001

OK University of Oklahoma 
Health Sciences Center

Collaborative Research: Health Education Assets Library

http://www.healcentral.org/

Summers-Ables, 
Joy

2002

University of Oklahoma/ 
Colorado School of Mines

Collaborative Research: TeachEngineering–Hands-on 
Resources for K-12

http://teachengineering.org/

Mooney, Michael 2002

OR Eduworks Corporation Collaborative Proposal: Personal Collections: Enhancing 
the Utility of the NSDL

Robson, Robert 2004

Fostering Reuse and Interoperability for the NSDL

http://www.reusablelearning.org/

Robson, Robert 2003

Oregon Health and Science 
University/Portland State 
University

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

Delcambre, Lois 2004

PA Carnegie-Mellon University Using Digital Libraries to Build Educational Communities

http://www.chemcollective.org/

Yaron, David 2003

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

http://www.physicspathway.org/

Stevens, Scott 2002

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

http://ir.chem.cmu.edu/create/

Yaron, David 2000

Threading Information Pathways Through NSDL Video 
(Services Proposal)

http://www.informedia.cs.cmu.edu/dli1/resource.html

Wactlar, Howard 2000

Drexel University Collaboration Services for the Math Forum Digital 
Library

Stahl, Gerry 2003

Math Tools Project

http://www.mathforum.org/mathtools/

Klotz, Eugene 2002

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

Atwood, Michael 2000

Swarthmore College NSDL: A Digital Library Collection for Computer Vision 
Education

http://cved.org/

Maxwell, Bruce 2002

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

Cassel, Lillian 2004
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RI Brown University ReMarkable Texts: A Digital Notepad for the NSDL

http://graphics.cs.brown.edu/research/
ReMarkableTexts/ 

van Dam, Andries 2002

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

http://ir.chem.cmu.edu/create/

van Dam, Andries 2000

TN University of Tennessee, 
Knoxville

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

http://icl.cs.utk.edu/activenetlib

Dongarra, Jack 2001

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

http://web.utk.edu/~tenopir/nsf/presentations.html

Tenopir, Carol 2001

TX Rice University Advanced Placement Digital Library for Biology, Physics 
and Chemistry 

http://apdl.rice.edu/ 

Kumari, Datla 
Siva

2002

Texas A&M Using Spatial Hypertext as a Workspace for Digital 
Library Providers and Patrons

http://www.csdl.tamu.edu/VKB/

Shipman, Frank 2002

Integrating Digital Library Resources into Online 
Courses

Smisko, Ann 2002

Design and Evaluation of Maintenance Tools for 
Distributed Digital Libraries

http://www.csdl.tamu.edu/walden/ 

Shipman, Frank 2001

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

http://www.csdl.tamu.edu/walden/ 

Furuta, Richard 2000

University of Texas, Austin www.eSkeletons.org: An Interactive Digital Library of 
Human and Primate Anatomy

http://eSkeletons.org

Kappelman, John 2002

University of Texas, 
Medical Branch at 
Galveston

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

Lee, Phillip 2002

UT University of Utah Collaborative Research: Health Education Assets Library

http://www.healcentral.org/

Dennis, Sharon 2002

A Digital Multimedia Library for Health Sciences 
Education

http://www.healcentral.org/ 

Dennis, Sharon 2000

Utah State University Collaborative Proposal: DLConnect: Connecting 
Underserved Teachers and Students with NSDL Learning 
Resources and Tools

http://dlconnect.usu.edu/

Recker, Mimi 2004

Integrating and Extending the Instructional Architect: 
An Instructional Service for NSDL

http://ia.usu.edu/

Recker, Mimi 2003

The Instructional Architect: A System for Discovering, 
Recommending, and Combining Learning Objects

http://ia.usu.edu/

Recker, Mimi 2000

VA American Geological 
Institute

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

http://www.dlese.org/

Tahirkheli, 
Sharon

2002

Collaborative Project: To Gather, Document, Filter and 
Assess the Broad and Deep Collection of the Digital 
Library for Earth Systems Education

http://www.dlese.org/

Tahirkheli, 
Sharon

2000

American Indian Higher 
Education Consortium

Digital Library Services for American Indians Billy, Carrie 2001

International Technology 
Education Association

National Digital Library for Technological Literacy

http://icontechlit.org/

Sterry, Len 2001
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RI Brown University ReMarkable Texts: A Digital Notepad for the NSDL

http://graphics.cs.brown.edu/research/
ReMarkableTexts/ 

van Dam, Andries 2002

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

http://ir.chem.cmu.edu/create/

van Dam, Andries 2000

TN University of Tennessee, 
Knoxville

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

http://icl.cs.utk.edu/activenetlib

Dongarra, Jack 2001

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

http://web.utk.edu/~tenopir/nsf/presentations.html

Tenopir, Carol 2001

TX Rice University Advanced Placement Digital Library for Biology, Physics 
and Chemistry 

http://apdl.rice.edu/ 

Kumari, Datla 
Siva

2002

Texas A&M Using Spatial Hypertext as a Workspace for Digital 
Library Providers and Patrons

http://www.csdl.tamu.edu/VKB/

Shipman, Frank 2002

Integrating Digital Library Resources into Online 
Courses

Smisko, Ann 2002

Design and Evaluation of Maintenance Tools for 
Distributed Digital Libraries

http://www.csdl.tamu.edu/walden/ 

Shipman, Frank 2001

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

http://www.csdl.tamu.edu/walden/ 

Furuta, Richard 2000

University of Texas, Austin www.eSkeletons.org: An Interactive Digital Library of 
Human and Primate Anatomy

http://eSkeletons.org

Kappelman, John 2002

University of Texas, 
Medical Branch at 
Galveston

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

Lee, Phillip 2002

UT University of Utah Collaborative Research: Health Education Assets Library

http://www.healcentral.org/

Dennis, Sharon 2002

A Digital Multimedia Library for Health Sciences 
Education

http://www.healcentral.org/ 

Dennis, Sharon 2000

Utah State University Collaborative Proposal: DLConnect: Connecting 
Underserved Teachers and Students with NSDL Learning 
Resources and Tools

http://dlconnect.usu.edu/

Recker, Mimi 2004

Integrating and Extending the Instructional Architect: 
An Instructional Service for NSDL

http://ia.usu.edu/

Recker, Mimi 2003

The Instructional Architect: A System for Discovering, 
Recommending, and Combining Learning Objects

http://ia.usu.edu/

Recker, Mimi 2000

VA American Geological 
Institute

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

http://www.dlese.org/

Tahirkheli, 
Sharon

2002

Collaborative Project: To Gather, Document, Filter and 
Assess the Broad and Deep Collection of the Digital 
Library for Earth Systems Education

http://www.dlese.org/

Tahirkheli, 
Sharon

2000

American Indian Higher 
Education Consortium

Digital Library Services for American Indians Billy, Carrie 2001

International Technology 
Education Association

National Digital Library for Technological Literacy

http://icontechlit.org/

Sterry, Len 2001
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VA National Association of 
Biology Teachers

Biology Education Online–An Interactive Electronic 
Journal

http://www.accessexcellence.org/

Carley, Wayne 2000

Old Dominion University 
Research Foundation

A Self-Sustainable Digital Library for Evolving 
Communities

Zubair, 
Mohammad

2003

An OAI-Compliant Federated Physics Digital Library for 
the NSDL

http://archon.cs.odu.edu/

Maly, Kurt 2001

University of Virginia Decentralized Image Retrieval for Education (DIRECT)

http://viva.ee.virginia.edu/projects_direct.htm

Acton, Scott 2001

Virginia Polytechnic 
Institute and State 
University

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

http://www.ockham.org/

Fox, Ed 2003

Computing and Information Technology Interactive 
Digital Educational Library (CITIDEL)

http://www.citidel.org/

Fox, Ed 2001

A Digital Library Network for Engineering and 
Technology

http://www.dlnet.vt.edu/

Rahman, Saifur 2000

Washington and Lee 
University

Collaborative Project: Nuclear Pathways–A Model for 
Composite Digital Collections

Settle, Frank 2004

The Development and Use of Digital Collections to 
Support Interdisciplinary Education

http://home.wlu.edu/~blackmere/NSDL/Planning_
Digital_Collections.htm

Settle, Frank 2002

The Alsos Digital Library 

http://alsos.wlu.edu/

Settle, Frank 2000

WA University of Washington Collaborative Project: StandardConnection–Mapping 
NSDL Educational Objects to Content Standards

http://www.ischool.washington.edu/sasutton/NSDL/
StandardConnection/

Sutton, Stuart 2001

WI University of Wisconsin, 
Madison

AMSER: Applied Math and Science Education Repository

http://www.amser.org/ 

Bower, Rachael 2004

CoMPASS-DL: Design and Use of a Concept Map 
Interface for Helping Middle School Students Navigate 
Digital Libraries

Puntambekar, 
Sadhana

2004

Faculty Participation in the NSDL - Lowering the Barriers Wolf, Alan 2004

The Internet Scout Project’s Targeted Information 
Provision Service

http://scout.wisc.edu/ 

Strikwerda, John 2003

The Journal of Chemical Education Digital Library

http://jce.divched.org/JCEDLib/

Moore, John 2002

Optimizing Workflow and Integration in NSDL Collections

http://scout.wisc.edu/Projects/CWIS/ 

Strikwerda, John 2002

The Internet Scout Project’s Personalized Content 
Delivery System

http://scout.wisc.edu/Projects/NSDLReports/ 

Strikwerda, John 2001
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Core 
Integration

Subcontracts Pathways Collections Services Research Total

FY2000

Number of 
Awards

6 0 0 13 9 1 29

Percentage of 
Funding

32% 0% 0 42% 24% 2% 100%

Dollar Amount 4,398,381 0 0 5,780,925 3,222,401 249,945 13,651,652

FY2001

Number of 
Awards

3 4 0 18 14 4 39

Percentage of 
Funding

18% 1% 0 57% 21% 3% 100%

Dollar Amount 4,626,700 285,279 0 14,291,772 5,204,161 722,766 25,130,678

FY2002

Number of 
Awards

3 5 0 35 11 6 55

Percentage of 
Funding

3% 5% 0 68% 15% 9% 100%

Dollar Amount 945,789 1,226,114 0 18,080,901 4,159,299 2,351,705 26,763,808

FY2003

Number of 
Awards

3 5 0 22 11 8 44

Percentage of 
Funding

20% 5% 0 47% 16% 12% 100%

Dollar Amount 4,488,183 1,197,183 0 10,843,363 3,578,130 2,695,172 22,802,031

FY2004  

Number of 
Awards

3 6 4 0 14 6 27

Percentage of 
Funding

34% 6% 14% 0 34% 12% 100%

Dollar Amount 6,612,270 1,184,885 2,668,473 0 6,537,438 2,214,480 19,217,546

Note:  Subcontract figures are a part of the Core 
Integration budget but are separated here to 
distinguish between CI and community tasks.

As such, Subcontracts Awards are not listed in the 
total number of awards.

Pathways awards were first granted in 2004.

All percentages are rounded.
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