
1 June 1984, Volume 224, Number 4652 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, MARIORIE 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 Scientific Instruments: 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 Avenue, 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 Daee xi. . - 
Science, 30 March 1984. 
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 Blvd. (213-657- 
2772); SAN JOSE, CALIF. 95112: 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). 

The Minority Student Challenge 
Although yesterday's demagogues no longer bar the schoolhouse doors, 

the retreat from the crudest forms of educational discrimination has not 
automatically brought expected gains for minority students. 

Nowhere are problems of access and opportunity more persistently acute 
than in graduate and professional study in science and technology. Blacks, 
Hispanics, and Native Americans make up 19 percent of the U.S. popula- 
tion but receive only 8 percent of doctoral degrees annually. Moreover, 
according to a 1983 survey supported by the Rockefeller Foundation,* the 
disciplines "in which the four minorities [Blacks, Hispanics, and Asian and 
Native Americans] are most severely underrepresented are engineering, 
biological science, and physical science and mathematics." The same 
investigation found that Blacks are proportionately in the shortest supply 
across the entire spectrum of quantitative degree curricula. 

In the 1981-82 academic year, for example, 606 Blacks nationwide 
received doctorates in education, but only 20 took Ph.D.'s in engineering, 
29 in the physical sciences, 6 in mathematics, and 1 in computer science. In 
the same year, Hispanics earned 132 doctorates in arts and humanities and 
136 in the social sciences but only 33 in the physical sciences and 6 in 
mathematics. 

The shocking numbers make it hard to avoid a dispiriting conclusion: that 
in graduate and professional education, as in so many other areas of 
American life, the facade of progress that has been erected in recent years 
actually masks the reality of sluggish change. Particularly as the United 
States confronts the challenging uncertainties of a high-tech future, minor- 
ities urgently need to increase their numbers on the national roster of 
scientists and professionals. 

What can educators and policy-makers do to help? At a minimum, a two- 
pronged strategy is indicated. 

First, for minorities already enrolled as undergraduates, we need energet- 
ic, well-organized programs to stimulate interest in professional schools and 
doctoral study in science, mathematics, and technology. Whenever neces- 
sary, such efforts must include programs to rectify high school deficiencies 
or gaps in the academic prerequisites for entry into these fields. Effective 
tutoring and developmental components will also ensure that less well- 
prepared students will be able to compete without harsh disadvantage and 
to meet rigorous standards without special dispensation. 

Second, for younger minorities-those currently in elementary or the 
early years of secondary school-we need to discourage the frequent 
practice of routinely counseling many minority youths into vocational and 
trade curricula, as if they were unfit for more rigorous college choices. We 
also must interdict the "cycle of avoidance," in which lack of preparation in 
basic science and mathematics leads to a lack of interest, anxiety, and 
ultimately nonenrollment in those fields at the college level. Indeed, high 
schools and colleges must cooperate to develop academic and career paths 
in science and technology for promising minority students. To do that, we 
have to interest these youths during their early secondary years in high- 
demand professional and technical fields and to provide both special study 
options and financial incentives to take advantage of them. 

Less than a year ago, Lieutenant Colonel Guy S. Bluford, Jr.,  became the 
first minority American to travel into space. Colonel Bluford's achievement 
appeared to affirm that minorities have entered the national mainstream- 
that their needs and priorities have climbed on the country's agenda even as 
the aptly named Challenger climbed into the sky. 

But it is a long way from the back of the bus to the cockpit of a space 
shuttle. Until minorities close the "grad school gap" in scientific and 
professional education, the real challenge to the nation will remain unan- 
s w e r e d . - C ~ 1 ~ ~ 0 ~  R. WHARTON, JR., chairman of the board, Rockefeller 
Foundation, and chancellor, State University of New York, Albany 12246 

*National Research Council, "Survey of earned doctorates" (Washington, D.C.,  1983). 




