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ED11A-01 0800h INVITED

DLESE - A New Kind of Science and
Engineering Infrastructure for the
21st Century

Clifford A. Jacobs (703 292-4705; cjacobs@nsf.gov)

National Science Foundation, 4201 Wilson Blvd.
Room 775, Arlington, VA 22230, United States

Recent reports to the National Science Board have
highlighted the need for sustained and balanced in-
vestments in infrastructure, particularly cyberinfras-
tructure. DLESE is representative of an emerging
area of infrastructure that will support NSF’s mis-
sion to enable the Nation’s future through discovery,
learning and innovation. The DLESE enterprise is
developing infrastructure that will help integrate the
discovery, learning and innovation beyond the class-
room. The recently released report Facilities to Em-
power Geosciences Discovery,2004-2008, complements
the GEO Science Plan, NSF Geosciences Beyond 2000
- Understanding and Predicting Earth’s Environment
and Habitability (NSF 00-27) and defines a framework
for DLESE contribution. The report outlines several
themes that are expected to dominate the development
of research capabilities over the next five to ten years.
These are: Improved Technology, Integration Across
Disciplines, Continuing Exploration, The Access Revo-
lution, Data Quality and Access, Observing Networks,
and Interagency and International Coordination. The
renewed emphasis at NSF on infrastructure and the po-
tential contributions of DLESE will be discussed.

ED11A-02 0815h

New Directions for DLESE

Robert W Ridky1 (703 684 4713; rridky@usgs.gov)

Judith G Scotchmoor2 (510 642 4877;
jscotch@uclink.berkeley.edu)

1USGS National Education Coordinator, Office of the
Director, Sunrise Valley Drive, Reston, VA 20192,
United States

2University of California, Berkeley, Museum of Pale-
ontology, Berekeley, CA 94720, United States

As in all long-range research and development ini-
tiatives, an evolving strategy of need and implementa-
tion has accompanied DLESE’s given goals and accom-
plishments. From a project perspective, DLESE is at a
stage of maturity where its focus can and should turn
toward structured or designed selection of resources.
The geosciences properly embrace earth system science
as their research method of choice. Yet, instruction-
ally, an effective earth system approach has been far
more difficult to accomplish. Nowhere can DLESE’s
contribution be greater than in the earth system sci-
ence arena. Because of an educational structure that
trains principally within specialty areas and encourages
continuing education largely through targeted profes-
sional affiliations, most instructors have little compe-
tence or confidence in teaching with an integrated ap-
proach. Quality instruction today, especially at the in-
troductory level and within the highly integrated field
of system science, requires a higher level of professional
thought and collective contribution. It’s not just a mat-
ter of having lots of good things to choose from, but
rather a rational construct for why various activities
modules or investigations are deserving of instructional
implementation. What are indicators of quality of a
submitted resource? What are the advance organizers
that need to be established before using a submitted re-
source? What is known, or can be established by com-
munity users, about the effectiveness of a resource on
various recognized styles of learning? It is in this crit-
ical curriculum development and utilization area that
DLESE can make its next major contribution. An ex-
ample of the value added contribution of DLESE is its
USGS/San Francisco School System Pilot Program, an
initiative that is aligning USGS resources to specific
science standards.

ED11A-03 0830h

The National Science Digital Library:
New Tools for Geoscience Education
and Research

Susan E. Van Gundy1 (1-303-497-2946;
vangundy@ucar.edu)

Rajul Pandya2 (1-303-497-2650; pandya@ucar.edu)

1National Science Digital Library, P.O. Box 3000,
Boulder, CO 80307-3000, United States

2Digital Library for Earth System Education, P.O.
Box 3000, Boulder, CO 80307-3000, United States

Just as the Digital Library for Earth System Edu-
cation (DLESE) serves at a catalyst for collaboration
among its partner institutions and throughout the Geo-
science community, DLESE is also a key partner in the
broader collaborative efforts of the National Science
Digital Library (NSDL). Established by the National
Science Foundation to support continual improvement
in science, technology, engineering, and mathematics
education, NSDL provides an organized point of ac-
cess to materials created by a broad range of collabo-
rating partner institutions including universities, mu-
seums, professional organizations, government agen-
cies, national research laboratories, and publishers of
textbooks and journals. NSDL is a network of con-
tent and data-rich collections, educational resources,
learning environments, and technology-based tools cre-
ated to address the needs of educators and learners at
all levels (K-12, higher education, and lifelong learn-
ing). This session will provide an overview of NSDL
and explore the ways in which DLESE’s active role in
the NSDL community can facilitate collaborations with
other Geoscience partners. Presenters will demonstrate
online tools that can enhance cooperative learning and
engagement with digital library resources. Funding op-
portunities for the development of future NSDL collec-
tions, services, and research will also be discussed.

URL: http://nsdl.org

ED11A-04 0845h

The Digital Library for Earth System
Education (DLESE): Progress and
Opportunities for Engagement

Mary R. Marlino1 (303-497-8350; marlino@ucar.edu)

Rajul E. Pandya1 (303-497-2650; pandya@ucar.edu)
1University Corporation for Atmospheric Research

(UCAR), DLESE Program Center (DPC) PO Box
3000, Boulder, CO 80307-3000, United States

The Digital Library for Earth System Education
(DLESE) is a community-led, NSF-funded effort to pro-
mote access to high-quality digital resources for teach-
ing and learning about the Earth. Now in its fourth
year of development, DLESE is used by tens of thou-
sands of educators and learners a month, and provides
access to over 5000 educational resources. These re-
sources include a variety of media formats, from text-
based lesson plans to sophisticated tools for interactive
three-dimensional visualization of authentic scientific
data. In August of 2003, DLESE introduced Version
2.0 of the library. The new version features enhanced
educational services including: the ability to search by
National Science and Geography Standards, the ability
to search over multiple, discrete collections, and an-
notation services that allow educators to evaluate re-
sources and supply tips for their effective use. With
version 2.0, DLESE can better provide services to sup-
port researchers through the entire cycle of their educa-
tional and outreach efforts. These services are of par-
ticular value to researchers when developing, dissemi-
nating, and evaluating educational materials in their ef-
forts to meet the National Science Foundation’s Crite-
ria Two, for proposals. To support development efforts,
we have published best-practices guides for developing
resources; we actively broker relationships between the
scientific community, instructional designers, and edu-
cational researchers; and we are leading efforts to in-
tegrate data into educational materials. The DLESE
Evaluation Services offers broad support to a variety
of research efforts. The DLESE Program Center pro-
vides technology integration and operational systems
to support partnerships with the research community.

URL: http://www.dlese.org

ED11A-05 0900h INVITED

DLESE Data Services - Facilitating
Effective Use of Earth System Science
Data in Education

Tamara Shapiro Ledley1 (617-873-9658;
Tamara Ledley@terc.edu)

Ben Domenico2 (303-497-8631;
ben@unidata.ucar.edu)

Michael Taber3 (970-978-1166; mrtaber@unco.edu)

LuAnn Dahlman1 (480-357-8864;
LuAnn Dahlman@terc.edu)

1TERC, 2067 Massachusetts Ave, Cambridge, MA
02140, United States

2Unidata Program Center UCAR, PO Box 3008, Boul-
der, CO 80307, United States

3Department of Earth Sciences University of Northern
Colorado, Ross Hall Rm 3580, Greeley, CO 80639,
United States
DLESE Data Services will work, in coordination

with the other DLESE Core Service activities, toward
DLESE’s mission ’To improve the quality, quantity, and
efficiency of teaching and learning about the Earth sys-
tem’ by facilitating the development and effective use
of educational materials that make use of Earth sys-
tem science datasets and data access and analysis tools.
The currently planned major activities of DLESE Data
Services are 1. To conduct a needs assessment for data
and data analysis tools in the educational community
2. To identify existing educational modules utilizing
data and data access and analysis tools for cataloging
in DLESE 3. To organize and run DLESE Data Ser-
vices Workshops in which we will bring together a wide
range of Earth science data providers, developers of
data access and analysis/exploration tools, with cur-
riculum developers and educators to improve the use
of Earth science data in education. Each of these ac-
tivities and the benefits and opportunities they make
available to the community will be described in more
detail during the presentation.

URL: http://www.dlese.org/people/
info dataservices.html

ED11A-06 0915h

The DLESE Community Services Center

Edward Geary1 (970-491-1700;
egeary@csmate.colostate.edu)

Bryan Aivazian2 (307-235-1536; bryana@trib.com)

Cathryn Manduca3 (507-252-8658;
cmanduca@carleton.edu)

David Mogk4 (406-994-6916; mogk@montana.edu)
1Colorado State University, CSMATE, B301 NESB,

Fort Collins, CO 80523, United States
2Natrona County School District, 1425 South Ash,

Casper, WY 82601, United States
3Carleton College, Geology Department, Northfield,

MN 55057, United States
4Montana State University, Earth Sciences, Bozeman,

MT 59717, United States
The DLESE Community Services Center (DCSC) is

one of several centers recently funded by the National
Science Foundation to promote greater and more ef-
fective use of Digital Library resources. The primary
goals of the DCSC are to: (1) increase the current
resource user and contributor base to include greater
numbers of K-12, informal, and college educators and
students, (2) diversify the DLESE user and contribu-
tor base to include rich and robust representation of
ethnic, cultural, and differently-abled groups, (3) im-
prove the ability of users and contributors to easily
find, adapt, and use high quality digital resources in
their classrooms, laboratories, and communities and (4)
demonstrate how DLESE can support community activ-
ity addressing issues in geoscience education. During
the course of the next three years we will: (a) solicit,
create, and disseminate “exemplars” that highlight ef-
fective digital resource use in a variety of diverse edu-
cational settings, (b) continue to support and promote
on-line DLESE community services, and (c) work to de-
velop a DLESE ambassadors outreach program involv-
ing educators, scientists, and students working across
the Earth, space, and environmental sciences. Collabo-
rations with the DLESE Evaluation and Data Centers,
collection builders, the DLESE Program Center staff,
as well as diverse audience groups will be a key focus
of our efforts. We invite you to join us as we work to
build and support the next generation of digital ser-
vices and resources for educators and students at all
levels.

ED11A-07 0930h

The DLESE Ambassadors Program

Rajul E. Pandya1 (303-497-2650; pandya@ucar.edu)

Ashanti Johnson Pyrtle2 (727-553-1301;
apyrtle@marine.usf.edu)

Christy Wilmore2 (727-553-1301;
cwilmore@marine.usf.edu)

1University Corporation for Atmospheric Research
(UCAR), DLESE Program Center PO Box 3000,
Boulder, CO 80307-3000, United States

2University of South Florida, College of Marine Sci-
ence 140 7th Ave. South, St Petersburg, FL 33701-
5016, United States
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The DLESE Ambassadors Program will leverage the
experience and expertise of current Digital Library
for Earth System Education (DLESE) users and pro-
vide important opportunities that promote DLESE to
larger, more diverse communities. DLESE ambassadors
will be comprised of small teams of practicing teach-
ers (K-12, undergraduate, graduate, and informal ed-
ucators), students, and researchers committed to fa-
cilitating effective DLESE use at local, regional, and
national levels. Prior to serving as ambassadors, each
DLESE Ambassador Program participant will attend a
DLESE Ambassadors Institute. In addition to engag-
ing in a series of orientation and training activities,
the program participants will also receive outreach and
instructional materials, as well as guidance and assis-
tance in developing a strategic plan that is tailored to
each team’s target audience. The DLESE Ambassadors
Program’s coordinator and participants will work with
the DLESE core services to facilitate the continued de-
velopment and distribution of resources that support
the implementation and adoption of DLESE into the
classroom.

ED11A-08 0945h INVITED

The DLESE Evaluation Core Services
Project

Susan M. Buhr1 (303-492-5657;
susan.buhr@colorado.edu)

Lecia J. Barker2 (303-735-5578;
Barkerl@colorado.edu)

Thomas C. Reeves3 (706/542-3849;
treeves@coe.uga.edu)

1Cooperative Institute for Research in Environmen-
tal Sciences, University of Colorado, Boulder, CO
80309-0216, United States

2Alliance for Technology, Learning and Society Insti-
tute, University of Colorado, Boulder, CO 80309-
320, United States

3Dept. of Instructional Technology College of Educa-
tion, University of Georgia, Athens, GA 30602-7144,
United States
The DLESE Evaluation Core Service project will

conduct evaluation of DLESE and provide evaluation
consultation, resources and services to the DLESE com-
munity. Through this work we anticipate that we will
learn more about the impact and use of digital li-
braries, and will promote an evaluation mindset within
the geoscience education community. Activities of the
DLESE Evaluation Service team include 1) evaluation
planning for and of DLESE, 2) conducting formative
evaluation of DLESE (user needs, data access, collec-
tions, outreach), 3) conducting classroom evaluation
of DLESE use on teaching practices and learning out-
comes, and 4) collection, synthesis, and reporting of
evaluation findings garnered from all core teams and
major projects. Many opportunities for community
involvement exist. A strand group convened during
the 2004 DLESE Annual Meeting took DLESE Eval-
uation as their topic, provided recommendations and
will continue their activities through the year. The
related Evaluation Toolkit collection is now discover-
able through DLESE, and upcoming activities of all
the core teams will provide evaluation opportunities
to be described. Other community opportunities in-
clude consulting with Evaluation Service for education
grant proposals, attending an evaluation workshop,and
applying for an Evaluation Minigrant (up to �5K per
award) Progress to date will be discussed, the Evalu-
ation Core Services team members will be introduced,
and plans and opportunities will be described in more
detail.

ED11B MCC: Level 1 Monday
0830h

Promoting Undergraduate Education
Through Involvement in Research
Posters (joint with P, C)

Presiding: L A Reinen, Pomona
College; K M Menking, Vassar
College

ED11B-0100 0830h POSTER

Experiencing the Full Research Process
at Sea Education Association (SEA)

Sara E Harris1 (sharris@sea.edu); Paul Joyce1

(pjoyce@sea.edu); Gary Jaroslow1

(garyj@sea.edu); Lisa Graziano1

(graziano@sea.edu); Charles Lea1 (clea@sea.edu);
Jan Witting1 (jwitting@sea.edu); Amy Bower1,2

(abower@whoi.edu)

1Sea Education Association, PO Box 6, Woods Hole,
MA 02543, United States

2Woods Hole Oceanographic Institution, Mail Stop
#21, Woods Hole, MA 02543, United States

While some undergraduate research experiences in-
clude only a small piece of the research process,
students attending Sea Education Association’s SEA
Semester complete all aspects of oceanographic re-
search in an intensive 12 week program that earns a
full semester’s credit. In the first half of the program,
students read and discuss background literature on a
subject, ask questions, pose hypotheses, and develop
a written research proposal, which they defend orally.
The second half of the course takes place at sea on one
of SEA’s state-of-the-art oceanographic research ves-
sels where students carry out their sampling plans, an-
alyze samples and data, write a final paper and present
their results before the vessel reaches port, complet-
ing the course. At sea, students participate in sample
collection and analysis for all student projects in addi-
tion to learning the general oceanography along their
cruise track. This structure exposes students to the re-
alities of research from start to finish and allows them
to take full ownership of their projects. In addition to
honing writing, public speaking, and problem-solving
skills, students learn that research requires dedication,
flexibility, and creativity, particularly when their re-
sults are unexpected or negate their hypothesis. SEA’s
undergraduate research program has been developing
since 1971. Over that time, SEA has collected an exten-
sive historical oceanographic database in the western
Atlantic and Caribbean, plus Pacific data since 2001.
This database is available to both students and out-
side research scientists. Collaborations with scientists
outside SEA enhance the student experience and help
facilitate oceanographic research by providing ”ship-
of-opportunity” sampling in remote locations. SEA
Semester provides an excellent model for undergradu-
ate research experiences with over 5000 alumni, about
30% of whom enter graduate school. About half the
students in SEA’s undergraduate programs are non-
science majors. Although their experience at SEA may
be their only hands-on exposure to scientific research,
they take away an understanding of the process and an
ability to think critically about scientific problems.

URL: http://www.sea.edu

ED11B-0101 0830h POSTER

Integrating Undergraduate Research
into the Curriculum: Approaches,
Models, and Thoughts About What
Works and What Doesn’t Work

Jill Singer (singerjk@buffalostate.edu)

Buffalo State College, 1300 Elmwood Avenue, Buffalo,
NY 14222, United States

Over the past decade, there has been an increasing
awareness and interest in integrating research experi-
ences into the undergraduate curriculum. A number of
successful models are emerging and elements of these
models are being adapted by departments and institu-
tions to meet the needs of their students and reflect
their teaching and learning environments. This presen-
tation will focus on successful strategies and describe
department and institutional approaches to broaden
the participation of undergraduates in research. It will
also provide an overview of the programs and oppor-
tunities available to students at Buffalo State College
and attempt to identify those features that work, do
not work, and why.

ED11B-0102 0830h POSTER

Promoting Undergraduate Research at
Grand Valley State University

Peter Riemersma1 (riemersp@gvsu.edu)

Figen A Mekik1 (mekikf@gvsu.edu)

1Grand Valley State University, Department of Geol-
ogy, Allendale, MI 49401, United States

Grand Valley State University (GVSU) is a rela-
tively young, rapidly growing, predominately under-
graduate institution of about 20,000 students located
in western Michigan in which undergraduate research
plays a vital role in the education of our students. Stu-
dent research is supported and actively promoted by
1) creating university funding opportunities and taking
advantage of small outside funding sources 2) build-
ing a tradition of undergraduate research 3) incorpo-
rating small research activities into classes and 4) ed-
ucating students explicitly in how to prepare a pro-
fessional poster, give a professional talk and write a
journal article. As the saying goes, if you have money,
the students will come. At GVSU most students rec-
ognize the value of a research experience but need in-
come to pay for college expenses. The internally funded
Student Summer Scholars program at GVSU provides
student salary and faculty stipend for a summer re-
search project (�6000 per grant). The geology depart-
ment has also been successful at obtaining grants from
the NASA Michigan Space Grant Consortium (�5,000

plus a 100% GVSU match). We have been successful
in using these easier to obtain smaller grants to fund
undergraduate projects. In some cases small grants ac-
tually allow us to pursue ”risky” or otherwise difficult
to fund projects. Undergraduate research ”counts” at
GVSU and once a tradition and critical mass of un-
dergraduate research has been established, it can be-
come self-sustaining. To recognize the achievements
of undergraduate research at GVSU, there is an an-
nual Student Scholarship Day in which the students
(580 university wide) present the results of their re-
search. Also, by persuading students in our introduc-
tory classes (for extra credit) to attend Student Schol-
arship Day, the students, early in their college career,
can see what fellow students can accomplish and stu-
dent presenters can revel in their role of researcher
and educator. Such an event helps to build a tra-
dition of undergraduate research. Students are more
likely to tackle larger research projects if they have
gained confidence and experience by successfully com-
pleting smaller research projects. Many upper level ge-
ology courses require that students complete a research
project. Research projects can range from investigating
the grain size variability of river sediment in sedimen-
tology to analyzing a Superfund site in hydrogeology.
The geology department is also committed to instruct-
ing all our majors in how to organize and communi-
cate the results of their research. Students are required
to complete a course in geology Information Literacy
and a geology seminar course. The information liter-
acy course instructs the students in how to search for
articles, introduces common graphing and computing
software and demonstrates how to design and produce
a research poster. In seminar, the entire geology faculty
participate and instruct and mentor the students as
they prepare a research paper and professional talk. In
conclusion, we have created a supportive undergradu-
ate research atmosphere at GVSU by acquiring funding
for their research, by training our students in how to
conduct and present their research, and, perhaps most
importantly, by celebrating their accomplishments.

ED11B-0103 0830h POSTER

Research and Research-Type
Experiences Throughout an
Undergraduate Liberal Arts
Curriculum

Linda A. Reinen1 (909-621-8672;
lreinen@pomona.edu)

Eric B. Grosfils1 (909-621-8673;
egrosfils@pomona.edu)

1Pomona College, 609 North College Avenue, Clare-
mont, CA 91711

During the past several decades there has been a
growing awareness of the educational benefits to stu-
dents who participate in undergraduate research ex-
periences. These benefits include, among others, in-
creased communication skills, ability to work as part
of a research team, and enhanced self-confidence in
personal problem-solving skills. Several programs have
been developed which provide summer research oppor-
tunities for undergraduates; however these programs
must limit the number of students participating each
year. In order for all of our students to reap the bene-
fits of participating in research experiences, during the
past eight years the Pomona College Geology Depart-
ment has focused on developing a Community of Re-
search for all members of our department which incor-
porate multiple research experiences into the geology
curriculum. Students in geology courses at Pomona
College participate in research and research-type ex-
periences - including introductory-level and mid-tier
courses through the required senior thesis. A central
component of this research curricular “thread” is the
mid-tier Research Methods course required of all ge-
ology majors. The research experience varies between
courses and projects, but all share two elements which
we find to be key to a successful experience: (1) The
research results are unknown by both the student and
the professor prior to the start of the project. The in-
vestigative nature of research is highlighted when stu-
dents and professors are learning new results together.
(2) Each student is responsible for deciding some im-
portant aspect of the project (e.g., defining the ques-
tion to be addressed, the methods to be used, the area
to be studied). This ownership helps students remain
engaged in projects through difficult times and over
long durations; the students thus become vested in the
project results. In this session, we will present several
examples of research projects and research-type expe-
riences. The projects presented include a watershed
investigation from an introductory-level course for ma-
jors and non-majors, a remote-sensing research project
from a mid-level course for non-majors, both field-
based research projects and investigations of planetary
surfaces using satellite data from the Research Methods
course, and senior theses.

URL: http://www.geology.pomona.edu


