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Integrating Geographic Information Systems into Undergraduate Environmental
Science Curriculum

William J. Cromartie DUE-9455331
Richard Stockton College FY 1995 $ 100,000
Pomona, NJ 08240 Social Sciences

(609) 652-4413; e-mail: iaprod193@vax003.stockton.edu

Geographic Information Systems (GIS) computer programs are powerful tools for spatial
data analysis and mapping that are widely used by environmental professionals. Specific GIS
curricula, however, are not available for undergraduate environmental studies.

The goa of this project is to design, develop, and test an integrated set of core
environmental science modules, incorporating GIS and related technologies. All components,
lecture, laboratory, and field, are linked through the GIS in a multimedia framework.

Faculty design modules for a set of core courses in an interdisciplinary setting. Advanced
students are involved in developing, testing, and implementing the new modules as teaching
assistants in the core courses. Modules emphasize self-paced instruction, collaborative learning,
group learning, and student-initiated projects. There are plans to assess the pedagogical effect of
the integrated strategy. The student mentoring and aternative instructiona strategies to be
incorporated into the core curriculum are expected to make the Environmental Studies program
more attractive to women and minority students.

The revised curriculum represents a sgnificantly improved education practice for
undergraduate environmental studies students, other science maors and non-science majors. Study
of fundamenta scientific concepts is integrated with study of management, decisonmaking, and
ethics in a technicaly sophisticated framework. The project demonstrates how GIS can enhance
problem solving, critical thinking and communication skills.

Nationally, this project can serve as a model for environmental science. There are plansto
produce sets of interactive courseware and manuals that other programs can adapt to their own
curricula. These will be disseminated electronically and through publications and workshops.
Because the course materias will conform to a national consensus curriculum, other ingtitutions
should be able to incorporate them with minimal modifications.

A Laboratory Curriculum for Physical Anthropology on CD-ROM

John W. Kappelman, Liza J. Shapiro, Claud A. Bramblett DUE-9354427
University of Texas, Austin FY 1994 $ 128,179
Austin, TX 78712-9998 FY 1995$% 73,720
(512) 471-0055; e-mail: jkappelman@mail .utexas.edu Social Sciences

This project expands and extends the reach of physical anthropology by developing afirst-
and second-year curriculum for use a other ingtitutions nationally. The laboratories build on
current course offerings and provide materials mastered by undergraduates as stand-alone modules
on CD-ROM. These electronic laboratories permit students to work on specific problems using
high resolution color images, video clips, three-dimensiona animations, and sound. It is aso
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expected that the CD-ROM will provide these materids in an easlly affordable instructional
medium.

Networked Financial Simulation Using LambdaM OO Technology

Sandra Schickele DUE-9455320
Sonoma State University FY 1995 $ 168,703
Rohnert Park, CA 94928-3613 Social Sciences

(707) 792-2248; e-mail: sandra.schickele@sonoma.edu

Given recent advances in network and MUD (Multi-User Domain) technology, it is now
possible to build a networked simulation of the international financial system containing within it
severd simulated national financial systems. This project involves building a simulation called
Money MOO.

Few current financial or economic simulations illustrate interactions inside the financia
system as a whole. Fewer till combine national and international financia systems to illustrate
their interconnectedness. Although the economic system itself is dependent on interactions among
individuals and ingtitutions, currently available smulations do not typically base their outcomes on
that redlity. Instead, most existing financial smulation software is designed to be used by an
individual student working in isolation, not cooperating or interacting with other students.

Money MOO has the following characteristics. (1) The smulation is interactive and its
outcomes depend on the combined decisions of the student-players. (2) The smulation is freey
available to al educationa institutions through the Internet. (3) The smulation is fun to play; it is
aversion of the most popular networked interactive game format which exists, the Internet MUD.

This networked smulation tool permits courses such as Introductory Macroeconomics,
Money and Banking, and Financial Ingtitutions and Markets to be taught much more effectively
than they can be when the only available tools are textbooks and single-user simulations.

A Multidimensional Computer-Assisted Course for Teaching the Fundamentals of
Ethnographic Field Research Methods in a Laboratory Environment to
Undergraduatesin Anthropology

Manuel L. Carlos DUE-9455699
University of California, Santa Barbara FY 1995 $ 200,000
Santa Barbara, CA 93106 Social Sciences

(805) 961-2311; e-mail: carlos@alishaw.ucsb.edu

Cultura anthropology is grounded in field research. Most undergraduates never get the
opportunity to explore the relationship between ethnographic theory and field methods by applying
research methods in a field environment. This project addresses these limitations by developing an
undergraduate course that combines classroom-based instruction and computer-based field
research smulators used in a computer laboratory. The smulators complement lectures, readings,
and a course handbook that guides students through the lesson objectives. These materials are
integrated into a year-long course on scientific field data collection methods and analysis and their
relationship to ethnographic theory. The project further develops interactive computer simulators
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(a prototype has been developed) to recreate key aspects of the field research experience in actua
peasant communities. These simulators alow undergraduates to “do” fieldwork, use theory as a
framework for field research, analyze their own data, and manage limited resources in an
interactive research environment. Nine hypermedia interactive modules are planned, each focusing
on a significant research area. In navigating a module, students are constrained by the same
concerns as an anthropologist in the field, eg., budgeting of time and limited resources,
formulating hypotheses to be tested, deciding who is a reliable and representative informant, and
dealing with inconsistencies in reports of informants. Decisions made at each choice point affect
the data collected. Development of curricular materials and ssimulators includes peer review and
extensive consultation with technical experts available on campus to the Pl. The materials are
scheduled for extensive off-campus evaluation. The impact of this project is twofold: (1) scientific
research methods, analysis, and theory can be taught hand-in-hand with actual field research
assgnments, and (2) students learn broadly applicable and transferable social scientific research
skills, including the management and organization of computerized ethnographic data.

Developing Active L earning M odules on the Human Dimensions of Global Change

Susan E. Hanson DUE-9455632
Association of American Geographers FY 1995 $ 306,144
Washington, DC 20036 Social Sciences

(202) 234-1450

The project actively involves faculty, global change scholars, and people with expertise in
pedagogy in the development of introductory-level, activity-based course modules on the human
dimensions of globa environmental change and establishes a process within the Association of
American Geographers (AAG) for the development, evauation, and dissemination of these and
other active-learning modules of introductory courses. The first goa addresses the needs to infuse
recent globa change scholarship into the introductory undergraduate curriculum, and it actively
involves students in the learning process. The second goal seeks to address the current absence of
any forma mechanism within the discipline of geography for the sharing of teaching and learning
resources among undergraduate instructors. The principal expected outcomes are modules that
spesk to the three broad components of globa environmenta change: (1) the human and physical
causes or driving forces of change; (2) the environmental consequences produced by these forces;
and (3) the human responses to these environmental consequences. Central to these modules are
the concepts of how human causes, environmental impacts, and human response vary by location
(geographic ared), and how the relationships among components are affected by the spatial and
temporal scales of analysis (loca, regional, global; decadal, centennial, millennial respectively).
The project aso establishes a clearinghouse within the AAG to disseminate the modules for use in
introductory courses nationwide. The modules will be available to al instructors of some 500,000
students who are enrolled in introductory geography courses annualy. Once this project is
completed, the AAG clearinghouse will continue to develop and disseminate activity-based
undergraduate learning materials.

Project on the Language-Art Interface: Vison and Voice—-Rethinking Human
Communication

Elizabeth Bakewell, William O. Beeman, DUE-9455587
Katherine Demuth, Geoffrey M cCafferty FY 1995 $ 123,680
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Brown University Social Sciences
Providence, RI 02912
(401) 863-1000; e-mail: elizabeth bakewell @brown.edu

The Project on the Language-Art Interface (PROLARTI) focuses on the development of a
prototype of a CD ROM, with the title: “ The Origins of Communication,” the first part of athree-
part series titled: “Vison and Voice: Rethinking Human Communication.” Designed for use by
undergraduates in introductory level courses (in both traditional and long-distance classroom and
home settings), “Vision and Voice” ams to encourage the exploration of language within an
interactive, multimedia, interdisciplinary and cross-cultural environment. It links together the
methods, theories and data of anthropology, biology, cognitive science, linguistics, literature,
neurology and the visual and performing arts. In both its prototype and future CD-ROM formats,
“The Origins of Communication” focuses on three broad areas of language: (1) Evolution; (2)
Human Development, Language Acquisition, and Animal Communication; and (3) the Brain. All
three areas of investigation include multidisciplinary materia (theories, data, controversies) on
visual and verbal aspects of communication. It is PROLARTI’ s first undertaking, which promises
to provide a modd for truly interdisciplinary research and teaching on language and to bridge the
widening gap between the sciences and humanities. It plans to do so by redesigning scientific
investigations of human communication to include the study of art alongside the study of language.
When art is defined as “visua representation,” its presence in al aspects of human communication
(e.g., gesture) becomes apparent. Rather than simply emphasize smilarities between language and
art, PROLARTI’s prototype for “The Origins of Communication” will focus on their differences
as well. Language, being primarily a symbolic system of signs, stands in contrast to iconically-
based systems, such as art. The shift in emphasis as exemplified by PROLARTI’s prototype of
“The Origins of Communication” aims to not only broaden the study of language to include all
communicative processes—nonverba forms (glossed here as “art”) as well as verbad—but to
expand the teaching of undergraduate courses on language by incorporating multimedia and
interactive material from the life and social sciences as well as the humanities.

Quantitative and Experimental Modules for Undergraduate Education in the
Human Sciences

Eugene Galanter DUE-9455379
Columbia University FY 1995 $ 150,000
New York, NY 10027 Social Sciences

(212) 280-4382; e-mail: eg53@columbia.edu

Undergraduate science education has two jobs. First it must prepare young scientists to
continue their studies in one of the disciplines. But even more important, science education has a
responsibility to the Nation to ensure scientific literacy. This project involves undertaking a
congtructivist introductory program that lets students study quantitative and experimental aspects
of human nature from the biological to the social at varying depths and breadth. The educationa
design congists of transportable but interdependent modules, each developed in collaboration with a
nationally recognized researcher in the field, that require careful reading and analysis, occasionally
of primary sources. There are also opportunities for a variety of complementary projects, field
trips, computerized experiments and smulations, and summer studies in research laboratories that

98 Course and Curriculum Development Program Awards Directory 1995



let students extend their science skills. Some of the CAl programming has been completed, and
computer-based evaluation isin development. Novel testing techniques have been vetted in the pilot
work and are being refined and extended. These evaluation methods test both students and the
materias and serve to guide revisions and extensions of the modules. This model for teaching
science is centered on subject matter of intense persona interest and delivered in a way that is at
once serious, exciting, hands-on, and technically advanced. The modules use lectures, peer
discussion, demonstrations, field work, and experimentation to teach the methods and results of
science. Three modules have been completed and taught: two in biology and one in psychophysics.
An extended assessment supports the effectiveness of the completed and tested units, in particular
with minority and women students. The materials, when complete, will not only enhance science
literacy in general, but will aso permit admission to majors programs in biology, psychology or the
social sciences. Portability and intermixture with traditional materials allow their use, individually
or collectively, in a variety of venues. Student participation in the collection and analysis of data
and concepts are centra to most modules, thus departing significantly from audio-visua and
electronic augmentations of classical lecture methods. These separable, but cross-integrated, units
can be adapted to a variety of teaching contexts. This portability will be demonstrated by testing
them a neighboring ingtitutions during or immediately following this grant. Publication of the
modular packages is currently being explored, possibly as separate units.

Introductory Microeconomics: TheWay WelLive

Susan K. Feigenbaum, Anne E. Winkler, DUE-9254299
Sharon G. Levin, Thomas R. Ireland FY 1994 $ 90,612
University of Missouri at St. Louis FY 1995 $ 19,466
St. Louis, MO 63121-4401 Social Sciences

(314) 553-5554

Economics teaches a way of thinking, “an ability to assess aternative choices in the face of
condtraints,” that is fundamental to informed private and social choice. There is virtual consensus
that an effective introductory economics course should teach students how to think intelligently and
independently about economic issues. Yet, evidence suggests that the education community falls
far short of this goal due to the increasingly encyclopedic and abstract nature of the material and a
failure to respond to the experiences of an increasingly diverse student population. Moreover, the
social and economic impact of increasing global interdependence is often ignored.

This project is developing an introductory microeconomics course that focuses specificaly on
the economic decisions that individuas make over the course of their lives. “Introductory
Microeconomics. The Way We Live” introduces economic concepts and analytical tools within the
context of specific choices students face, such as the decision to get married or obtain a college
education. Creating these connections between new information and personal experiences provides
a strong motivation for learning. In addition, the course integrates exercises on numeracy and
computer analysis, thereby providing an active, hands-on learning environment. The project can
significantly enhance students' economic literacy, numeracy, and appreciation for cultura diversity
by incorporating up-to-date data for such purposes as international comparisons.
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