
2 March 1984, Volume 223, Number 4639 SCIENCE 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the presenta- 
tion and discussion of important issues related to the 
advancement of science, including the presentation of 
minority or conflicting points of view, rather than by 
publishing only material on which a consensus has been 
reached. Accordingly, all articles published in Sci- 
ence-including editorials, news and comment, and 
book reviews-are signed and reflect the individual 
views of the authors and not official points of view 
adopted by the AAAS or the institutions with which the 
authors are affiliated. 

Editorial Board 
FREDERICK R. BLATTNER, BERNARD F. BURKE, AR- 

NOLD DEMAIN, CHARLES L. DRAKE, ARTHUR F. 
FINDEIS, E.  PETER GEIDUSCHEK, GLYNN ISAAC, NEAL 
E. MILLER, FREDERICK MOSTELLER, ALLEN NEWELL, 
RUTH PATRICK, BRYANT W. ROSSITER, VERA C. RUBIN, 
WILLIAM P. SLICHTER, SOLOMON H. SNYDER, PAUL E.  
WAGGONER, JOHN WOOD 

Publisher: WILLIAM D. CAREY 
Associate Publisher: ROBERT V. ORMES 

Editor: PHILIP H. ABELSON 

Editorial Staff 
Assistant Managing Editor: JOHN E.  RINGLE 
Production Editor: ELLEN E. MURPHY 
Business Manager: HANS NUSSBAUM 
News Editor: BARBARA J. CULLITON 
News and Comment: COLIN NORMAN (deputy editor), 

JEFFREY L.  FOX, CONSTANCE HOLDEN, ELIOT MAR- 
SHALL, R. JEFFREY SMITH, MARJORIE SUN, JOHN 
WALSH 

European Correspondent: DAVID DICKSON 
Contributing Writer: LUTHER J .  CARTER 
Research News: ROGER LEWIN (deputy editor), RICH- 

ARD A. KERR, GINA KOLATA, JEAN L. MARX, THOMAS 
H. MAUGH 11, ARTHUR L. ROBINSON, M. MITCHELL 
WALDROP 

Administrative Assistant, News: SCHERRAINE MACK; 
Editorial Assistant, News: FANNIE GROOM 

Senior Editors: ELEANORE BUTZ, MARY DORFMAN, 
RUTH KULSTAD 

Associate Editors: MARTHA COLLINS, SYLVIA EB- 
ERHART, CAITILIN GORDON, LOIS SCHMITT 

Assistant Editors: STEPHEN KEPPLE, LISA 
MCCULLOUGH, EDITH MEYERS 

BookReviews: KATHERINE LIVINGSTON, Editor; LIN- 
DA HEISERMAN, JANET KEGG 

Letters: CHRISTINE GILBERT 
Copy Editor: ISABELLA BOULDIN 
Production: JOHN BAKER; HOLLY BISHOP, ELEANOR 

WARNER; JEAN ROCKWOOD, SHARON RYAN, BEVERLY 
SHIELDS 

Covers, Reprints, and Permissions: GRAYCE FINGER, 
Editor; GERALDINE CRUMP, CORRINE HARRIS 

Guide to ScientiJicInstruments: RICHARD G. SOMMER 
Editorial Administrator: SUSAN ELLIOTT 
Assistant to the Associate Publisher: ROSE LOWERY 
Assistant to the Managing Editor: NANCY HARTNAGEL 
Membership Recruitment: GWENDOLYN HUDDLE 
Member and Subscription Records: ANN RAGLAND 

EDITORIAL CORRESPONDENCE. 1515 Massachu- 
setts Ave., NW, Washington, D.C. 20005. Area code 
202. General Editorial Office, 467-4350; Book Reviews, 
467-4367; Guide to Scientific Instruments, 467-4480; 
News and Comment, 467-4430; Reprints and Permis- 
sions, 467-4483; Research News, 467-4321, Cable: Ad- 
vancesci, Washington. For "Information for Contribu- 
tors." write to the editorial office or see vaee xi. . -  . 
~cie'nce, 30 September 1983. 
BUSINESS CORRESPONDENCE: Area Code 202. 
Membership and Subscriptions: 467-4417. 

Advertising Representatives 
Director: EARL J .  SCHERAGO 
Production Manager: GINA REILLY 
Advertising Sales Manager: RICHARD L. CHARLES 
Marketing Manager: HERBERT L.  BURKLUND 

Sales: NEW YORK, N.Y. 10036: Steve Hamburger, 1515 
Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076: 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. 
Michigan Ave. (312-337-4973); BEVERLY HILLS, CALIF. 
9021 1: Winn Nance, 11 1 N. La Cienega Bivd. (213-657- 
2772); SAN JOSE, CALIF. 951 12: Bob Brindley, 310 S. 16 
St. (408-998-4690); DORSET, VT. 05251: Fred W. Dief- 
fenbach, Kent Hill Rd. (802-867-5581). 
ADVERTISING CORRESPONDENCE: Tenth floor, 
1515 Broadway, New York 10036 (212-730-1050). 

Graduate Education: Signs of Trouble 
Graduate education in the United States is in trouble. The nation's 

economy, its diplomatic and defense capabilities, and its social and cultural 
life rely heavily on men and women with graduate preparation. When our 
institutions of graduate education are endangered, so is our national well- 
being. Only effective action by the federal government will avert a crisis. 

These are the principal findings and conclusion of a report approved 
unanimously by the National Commission on Student Financial Assistance. 
The commission was composed of 12 persons appointed, four each, by 
President Ronald Reagan, House Speaker Thomas P. O'Neill, Jr., and 
Senate President Pro Tempore Strom Thurmond. 

The commission identified warning signs of erosion throughout the 
graduate enterprise. Two factors specifically endanger the future of gradu- 
ate work in engineering and the sciences: the exodus from the campus to 
corporation of some of our best graduate students and teachers and the 
decay of the facilities and equipment essential to scholars working on the 
frontiers of knowledge. 

Many college graduates who 30 years ago would have pursued advanced 
studies now avoid graduate preparation because they perceive little future 
in it alongside the opportunities they find in business and industry. In areas 
such as engineering, solid-state electronics, and digital systems, faculty 
vacancies threaten the nation's capacity to teach the next generation of 
scientists and engineers. 

One recent survey found that university instrumentation inventories were 
nearly twice as old as those of leading commercial laboratories. A review of 
equipment for the sciences at 15 institutions revealed that the cost to meet 
their needs over the next 3 years would be nearly twice what they had spent 
in the preceding 4 years. 

Although financing graduate education is not the sole responsibility of 
any one sector of our society, it is the special obligation of the federal 
government to ensure stable and continuing support of outstanding graduate 
research and training. Federal support for basic and applied research at 
colleges and universities should grow with the economy at a rate at least 
sufficient to keep pace with inflation. In addition, funds should be made 
available both to meet national needs in fields such as physical and 
computer sciences and to protect other areas, such as the humanities and 
social sciences, that have been hard hit by the current retrenchment. 

Adequate student aid-through loans, fellowships, research and teaching 
assistantships, and college work study-must be provided, especially to 
minorities and women. Because graduate training is intimately connected to 
research, assistance to students cannot be reduced without diminishing the 
entire research endeavor. The federal government should substantially 
increase funds for modernizing university laboratories, equipment, and 
instrumentation. Business and industry should be encouraged, through 
appropriate tax incentives, to contribute equipment to universities. New 
support should be provided for promising young faculty in the natural 
sciences and engineering as well as in the humanities and social sciences. 
The government should establish a mechanism to produce "educational 
impact statements" to evaluate the effects of federal policies and pro- 
grams-particularly budgetary decisions-on the supply of educated men 
and women. 

The purpose of the actions recommended by the National Commission on 
Student Financial Assistance is not to increase the size of the graduate 
enterprise but rather to protect and enhance its research and training 
functions. In the judgment of all 12 members of this commission, our 
graduate schools urgently require federal support. Unless they receive it, 
they will not, by the year 2000, be able to produce the new knowledge and 
trained individuals necessary to the security, prosperity, and cultural life of 
the nation.-JOHN BRADEMAS, President, New York University, New York 
10012, and Chairman, Graduate Education Subcommittee, National Com- 
mission on Student Financial Assistance 




