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NOTICES OF DISCLAIMER

This publication is a companion volume to the report Shaping the Future: New Expectations for Undergraduate
Education in Science, Mathematics, Engineering, and Technology (NSF 96-139) and its stand-alone Executive
Summary (NSF 96-141), published by the National Science Foundation in 1996. The views, opinions, and
recommendations expressed in this report are those of participants in the Review of Undergraduate Education,
the “ National Year of Dialogue’ and the Advisory Committee to NSF's Directorate for Education and Human
Resources; they do not necessarily represent the official views, opinions, or policy of the Foundation.

Asemployed in the text of the report, the pronouns we, our, and us refer alternatively to the general population,
the academic community at large, or those segments of either with special interest in undergraduate education in
stience, mathematics, engineering, and technology, not to the National Science Foundation or to its
representatives.



Notices from the National Science Foundation

The Foundation provides awards for research and education in the sciences and engineering. The
awardee iswholly responsible for the conduct of such research and preparation of the results for
publication. The Foundation, therefore, does not assume responsibility for the research findings
or their interpretation.

The Foundation welcomes proposals from all qualified scientists and engineers and strongly
encourages women, minorities, and persons with disabilities to compete fully in any of the
research and education related programs described here.ln accordance with federal statutes,
regulations, and NSF palicies, no person on grounds of race, color, age, sex, national origin, or
disability shall be excluded from participation in, be denied the benefits of, or be subject to
discrimination under any program or activity receiving financial assistance from the National
Science Foundation.

Facilitation Awards for Scientists and Engineers with Disabilities (FASED) provide funding for
special assistance or equipment to enable persons with disabilities (investigators and other staff,
including student research assistants) to work on NSF projects. See the program announcement
or contact the program coordinator at (703) 306-1636.

The National Science Foundation has TDD (Teephonic Device for the Deaf) capability, which
enables individual s with hearing impairment to communicate with the Foundation about NSF
programs, employment, or general information. To access NSF TDD dial (703) 306-0090 for
FIRS, 1-800-877-8339.

Catalog of Federal Domestic Assistance CFDA 47.076
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NATIONAL SCIENCE FOUNDATION
OFFICE OF THE ASSISTANT DIRECTOR FOR EDUCATION AND HUMAN RESOURCES

Review of Undergraduate Education in Science, Mathematics, Engineering and Technology
June 1995

CHARGE TO THE SUBCOMMITTEE

| appoint a Subcommittee of the Advisory Committee to the Directorate for Education and Human Resources
(ACEHR) to conduct a Review of the state of undergraduate education in science, mathematics, engineering, and
technology (SME&T); to identify its recent successes and to point out both its needs and opportunities for its
improvement. Members of the Subcommittee will be: Drs. Mdvin George (chair), Sadie Bragg, Frederick
Brooks, James Rosser, David Sanchez, and Carolyn Meyers (consultant). [Drs. Alfredo de los Santos, Jr.,
Denice Denton, Mary Lindquist, and Mr. Peter Gerber were later added to the membership of the
Subcommittee)]

The Subcommittee should consider the needs of all undergraduates attending all types of U.S. two- and four-year
colleges and universities that provide undergraduate education in science, mathematics, engineering, and
technology. In particular, the review should address issues of preparation of K-12 teachers in these fields, the
needs of persons going into the technical work force, the preparation of majors in these areas, and the issue of
science literacy for all. The review should cover the full range of genera issues in undergraduate education—
curriculum, educational technology, pedagogy (including the degree to which student learning is infused with
research), ingitutional practices and the need for comprehensive reform, and key student transitions between
levels of education (from high school, between undergraduate ingitutions, and to graduate school) and from
undergraduate studies to employment. The review should draw upon a full range of constituent groups having a
stake in undergraduate education—students, parents, faculty, administrators, scientific societies, accrediting
groups, employers, and state and local education officials. The Subcommittee is requested to develop a schedule
of draft reports and activities leading to a Final Report.

The Final Report should be action oriented, recommending ways to improve undergraduate education in science,
mathematics, engineering, and technology for al students in all types of colleges and universties.
Recommendations should be directed not just to NSF but, as appropriate, to mission-oriented Federal agencies,
business and industry, academic ingitutions and their faculties and administrations, professional societies,
private sector organizations, state and local government, and to other stakeholders in undergraduate education.
The recommendations should reflect an assessment of accomplishments during the recent past [i.e, those
following completion of the National Science Board study Undergraduate Science, Mathematics and
Engineering Education (NSB 86-100, 1986)] and be based on the comments and ideas submitted by individuals
and groups during the course of the Review and on findings and analysis by the Subcommittee. The Report
should consider carefully future roles for sponsors of educational improvements and the nature of their effortsto
improve undergraduate education. In particular, guidance is sought for the National Science Foundation
regarding its support of innovation in educational practice through a portfolio of programs ranging from
sponsorship of individual investigator-led efforts to catalysis of ingtitutional programs of comprehensive change
and covering the full range of educational settings.

| ask that the Subcommittee complete and transmit its Report to me by March 1996. Thereafter, the Report will
be submitted to the full ACEHR for its comment and approval and, when that is obtained, will be submitted to
the NSF Director and to the Director’ s Policy Group for approval as a NSF Report.

Luther S. Williams
Assistant Director
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Introduction to the Second Volume

This is a companion volume toShaping the Future: New Expectations for Undergraduate Education in
Science, Mathematics, Engineering, and Technology (NSF 96-139), the 1996 report of the Advisory
Committee on Undergraduate Education to the National Science Foundation’s Directorate for Education
and Human Resources. For this supplement, we have selected the materials that helped to initiate the
discussion and debate of the review, and provided the framework for the Recommendations presented in the
first volume of Shaping the Future.

No single document could purport to fully represent the breadth and depth of the expansive and
complicated endeavor of higher education and its reform. While the EHR Advisory Committee did a
formidable job of soliciting broad-based community opinion, synthesizing the issues facing contemporary
undergraduate education, and summarizing this process in its report to NSF, the material presented in this
second volume provides an essential resource for anyone wishing to explore these issues more completely,
without the benefit of interpretation or distillation. To this end, we have made every effort to allow these
authors to express their views in their own words and present references and data without undue editorial
revision or comment.

The review of undergraduate education and theShaping the Future report have already generated much
discussion and activity in the U.S. education community. In recognition of this, the National Science
Foundation has initiated its “ NextSteps in Shaping the Future’campaign to capitalize upon this
enthusiasm, coordinate regional efforts, and help guide discussion towards a national movement to achieve
even greater excellence in higher education. We begin this volume with a summary of these ongoing,
follow-up activities.

Section |1 of this volume presents a detailed account of NSF programs in undergraduate education since
NSB 86-100, Undergraduate Science, Mathematics and Engineering Education: Role for the National
Science Foundation and Recommendations for Action by Other Sectors to Srengthen Collegiate
Education and Pursue Excellence in the Next Generation of U.S. Leadership in Science and Technology
the last substantive review of undergraduate education in this nation. Section Ill presents the written
remarks contributed as part of the public hearings on undergraduate education held in October and
November, 1995, as well as an overview of the Social Sciences workshop held in February, 1996. Section
IV summarizes the series of national focus groups conducted by NSF in 1995 and 1996, while Section V
presents data from a variety of sources that contributed many—~but certainly not aH—essential facets to the
overall analysis.

Finally, no accounting of this remarkable, cooperative achievement would be complete without proper
acknowledgment of the participants and contributors to this process (Section V1) and the benchmark
publications upon which the current appraisal was founded (the References of Section VI1).

The National Science Foundation
Division of Undergraduate Education
Arlington, VA

August, 1998
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