
1 January 1982, Volume 215, Number 4528 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 
1982: WILLIAM ESTES, CLEMENT L.  MARKERT, JOHN 

R. PIERCE, BRYANT W. ROSSITER, VERA C. RUBIN, 
MAXINE F. SINGER. PAUL E.  WAGGONER. ALEXANDER 

Publisher 
WILLIAM D. CAREY 

Associate Publisher: ROBERT V. ORMES 

Editor 
PHILIP H. ABELSON 

Editorial Staff 
Assistant Managing Editor: JOHN E. RINGLE 
Production Editar: ELLEN E. MURPHY 
Business Manager: HANS NUSSBAUM 
News Editor: BARBARA J. CULLITON 
News and Comment: WILLIAM J. BROAD, LUTHER J. 

CARTER, CONSTANCE HOLDEN, ELIOT MARSHALL, 
COLIN NORMAN, R. JEFFREY SMITH, MARIORIE SUN, 
NICHOLAS WADE, JOHN WALSH 

Research News: RICHARD A. KERR, GINA BART. 
KOLATA, ROGER LEWIN, JEAN L.  MARX, THOMAS H.  
MAUGH 11, ARTHUR L. ROBINSON, M. MITCHELL 
WALDROP 

Administrative Assistant, News: SCHERRAINE MACK; 
Editorial Assistants. News: FANNIE GROOM. CASSAN- 
DRA WATTS 

Senior Editors: ELEANORE BUTZ, MARY DORFMAN, 
RUTH KULSTAD 

Associate Editors: SYLVIA EBERHART, CAITILIN GOR- 
DON, LOIS SCHM~TT 

Assistant Editors: MARTHA COLLINS, STEPHEN 
KEPPLE, EDITH MEYERS 

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

Letters: CHRISTINE GILBERT 
Copy Editor: ISABELLA BOULDIN 
Production: NANCY HARTNAGEL, JOHN BAKER; ROSE 

LOWERY; HOLLY BISHOP, ELEANOR WARNER; JEAN 
ROCKWOOD, LEAH RYAN, SHARON RYAN, ROBIN 
WHYTE 

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

Guide to Scient8c Instruments: RICHARD G.  SOMMER 
Assistants to the Editors: SUSAN ELLIOTT, DIANE 

HOLLAND 
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 page xi, 
Science, 18 December 1981. 
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, ~ o o m  2107, 919 N. 
Michigan Ave. (312-337-4973); BEVERLY HILLS, CALIF. 
9021 1: Winn Nance, 11 1 N. La Cienega Blvd. (213-657- 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent 
Hill Rd. (802-867-558 1). 
ADVERTISING CORRESPONDENCE: Tenth floor, 
1515 Broadway, New York, N.Y. 10036. Phone: 212- 
730-1050. 

Luck, Merit, and Peer Review 
Every year the National Science Foundation spends a billion dollars, 

mostly on the support of research. A recent report commissioned by the 
foundation* suggests that chance enters significantly into decisions of the 
peer review system by which NSF evaluates funding requests for scientific 
research. The report indicates that about 25 percent of NSF decisions would 
be reversed by a different panel. 

"Capital punishment," or loss of grant support, is cruel, but no longer 
unusual, in academia. The notion that chance enters into the decision- 
making process adds a special twist, and this study has raised calls from 
many quarters for elimination of the peer review system-a reaction not at 
all justified by the findings. Distribution of research funds in block grants to 
states or by random lottery, both of which have been suggested, would 
foster mediocre research. 

We have become chary. We insist on certainty whether or not it is 
practical. We want zero levels for pollution, accountability of school 
teachers for what our children learn, and guarantees that the products we 
buy will not break, wear out, or cause injury. If disappointed, we sue for 
damages. 

But honest scientific research is a gamble. The peer review system is 
probably the best method the NSF has for placing its chips. Every time a bet 
is placed, something is risked. We might reduce the uncertainty considera- 
bly by doubling the number of readers for each proposal. Would this be 
worthwhile? 

In the peer review system, a proposal is evaluated independently by 
"peers" chosen from a pool of reviewers qualified in the area of the 
proposal. In most areas, only proposals rated "excellent" or "very good" 
have been funded in recent years. Budgetary constraints undoubtedly 
prevent the funding of many worthwhile proposals. 

Since research proposals are by their very nature speculative, it would be 
dishonest to propose funding for research already completed. Therefore it is 
not surprising that reviewers disagree substantially on the value of proposed 
research, the ability of the scientist, and the level of funding required. 

,How likely is it that one panel of five will disagree with another? 
Suppose there are 20 qualified reviewers for a proposal, all of whom give 

an opinion. If 13 of them are in favor of the proposal and seven are against 
it, the majority opinion will carry and the proposal will be funded. If, 
however, five reviewers are chosen at random from the 20, slightly more 
than 20 percent of the proposals they evaluate will not be funded. If only 12 
of the 20 eligible reviewers favored the proposals, 30 percent of the time a 
"wrong" result would occur. In the three fields considered by the report, 
between 24 and 30 percent of the decisions would have been reversed by a 
different panel. 

The report itself concludes: ". . . our research both in this and in other 
studies in the sociology of science indicates that concerning work currently 
in process there is substantial disagreement in all scientific fields." 

In this situation there is less than meets the eye. It is not in the least 
amazing that opinion varies in every scientific field on the most promising 
avenues for investigation. Nor is it surprising that differences surface in the 
evaluation of proposals which are, at best, an impermanent and imperfect 
reflection of the scientist's thoughts about the logical next step. 

Despite our best efforts to reduce the inherent unfairness of life and to 
minimize errors, some risks and some faults will remain. We want to spend 
our tax dollars wisely. The nation needs scientific research, but we cannot 
buy it by the yard and return the unused portion to get our money back. We 
cannot know for sure what research will pay off. We must accept the fact 
that uncertainty is inherent in the system.-ALLAN H. CLARK, Dean, 
School of Science, Purdue University, West Lafayette, Indiana 47907 

*J. R. Cole and S. Cole, with the Committee on Science and Public Policy, Peer Review in the 
National Science Foundation: Phase Two of a Study (National Academy of Sciences, Washing- 
ton, D.C., 1981). 




