
28 December 1962, Volume 138, 

AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

Board of Directors 

THOMAS PARK, Retiring President, Chairman 
PAUL M. GROSS, President 

ALAN T. WATERMAN, President Elect 

HENRY EYRING DON K. PRICE 
H. BENTLEY GLASS MINA REES 
MARGARET MEAD ALFRED S. ROMER 

WILLIAM W. RUBEY 
PAUL A. SCHERER, Treasurer 

DAEL WOLFLE, Executive Officer 

Editorial Board 

28 December 1962, Volume 138, 

AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

Board of Directors 

THOMAS PARK, Retiring President, Chairman 
PAUL M. GROSS, President 

ALAN T. WATERMAN, President Elect 

HENRY EYRING DON K. PRICE 
H. BENTLEY GLASS MINA REES 
MARGARET MEAD ALFRED S. ROMER 

WILLIAM W. RUBEY 
PAUL A. SCHERER, Treasurer 

DAEL WOLFLE, Executive Officer 

Editorial Board 

DAVID M. BONNER 
MELVIN CALVIN 
ERNEST COURANT 
FARRINGTON DANIELS 
JOHN T. EDSALL 
DAVID R. GODDARD 
ALEXANDER HOLLAENDER 
ROBERT JASTROW 
KONRAD B. KRAUSKOPF 
EDWIN M. LERNER 

CLARENCE 

DAVID M. BONNER 
MELVIN CALVIN 
ERNEST COURANT 
FARRINGTON DANIELS 
JOHN T. EDSALL 
DAVID R. GODDARD 
ALEXANDER HOLLAENDER 
ROBERT JASTROW 
KONRAD B. KRAUSKOPF 
EDWIN M. LERNER 

CLARENCE 

DAEL WOLPLE 
Publisher 
DAEL WOLPLE 
Publisher 

WILLARD F. LIBBY 
NEAL E. MILLER 
PHILIP M. MORSE 
COLIN S. PITTENDRIGH 
KENNETH S. PITZER 
H. BURR STEINBACH 
DEWITT STETTEN, JR. 
WILLIAM L. STRAUS, JR. 
EDWARD L. TATUM 
JOHN R. WINCKLER 

M. ZENER 

WILLARD F. LIBBY 
NEAL E. MILLER 
PHILIP M. MORSE 
COLIN S. PITTENDRIGH 
KENNETH S. PITZER 
H. BURR STEINBACH 
DEWITT STETTEN, JR. 
WILLIAM L. STRAUS, JR. 
EDWARD L. TATUM 
JOHN R. WINCKLER 

M. ZENER 

Editorial Staff 
HANS NUSSBAUM 
Business Manager 

Editorial Staff 
HANS NUSSBAUM 
Business Manager 

PHILIP H. ABELSON, Editor PHILIP H. ABELSON, Editor 

ROBERT V. ORMES 
Managing Editor 
ROBERT V. ORMES 
Managing Editor 

ELLEN E. MURPHY 
Assistant Editor 
ELLEN E. MURPHY 
Assistant Editor 

NANCY TEIMOURIAN, Assistant to the Editor 

News: DANIEL S. GREENBERG, JOHN R. WALSH, 
ELEANOR L. HILL, MARION Y. KLINE 

-Book Reviews: SARAH S. DEES 

Editorial Assistants: ELEANORE J. BUTZ, GRAYCE 
A. FINGER, NANCY S. HAMILTON, OLIVER W. 
HEATWOLE, JANE N. HUFF, SHELLEY MANN, 
EDGAR C. RICH, JOHN E. RINGLE, EVA Woo, 
CONRAD YUNG-KWAI 

Staff Assistants: LILLIAN HSU, KAY E. KROZELY, 
BARBARA J. SHEFFER 

EARL J. SCHERAGO, Advertising Director 

SCIENCE, now combined with THE SCIEN- 
TIFIC MONTHLY, is published each Friday by 
the American Association for the Advancement 
of Science at National Publishing Company, 
Washington, D.C. SCIENCE is indexed in the 
Reader's Guide to Periodical Literature. 

Editorial correspondence should be addressed 
to SCIENCE, 1515 Massachusetts Ave., NW. 
Washington 5, D.C. Manuscripts should be typed 
with double spacing and submitted in triplicate. 
The AAAS assumes no responsibility for the safety 
of manuscripts. Opinions expressed by authors are 
their own and do not necessarily reflect the 
opinions of the AAAS or the institutions with 
which the authors are affiliated. For detailed 
suggestions on the preparation of manuscripts, 
see Science 138, 496 (26 Oct. 1962). 

Advertising correspondence should be addressed 
to SCIENCE, Room 1740, 11 West 42 St., New 
York 36, N.Y. 

Change of address notification should be sent 
to 1515 Massachusetts Ave., NW, Washington 5, 
D.C., 4 weeks in advance. Furnish an address 
label from a recent issue. Give both old and new 
addresses, including zone numbers. 

Annual subscriptions: $8.50; foreign postage, 
$1.50; Canadian postage, 75?. Single copies, 35g. 
School year subscriptions: 9 months, $7.00; 10 
months, $7.50. Cable address: Advancesci, Wash- 
ington. 

Copyright ? 1962 by the American Association 
for the Advancement of Science. 

NANCY TEIMOURIAN, Assistant to the Editor 

News: DANIEL S. GREENBERG, JOHN R. WALSH, 
ELEANOR L. HILL, MARION Y. KLINE 

-Book Reviews: SARAH S. DEES 

Editorial Assistants: ELEANORE J. BUTZ, GRAYCE 
A. FINGER, NANCY S. HAMILTON, OLIVER W. 
HEATWOLE, JANE N. HUFF, SHELLEY MANN, 
EDGAR C. RICH, JOHN E. RINGLE, EVA Woo, 
CONRAD YUNG-KWAI 

Staff Assistants: LILLIAN HSU, KAY E. KROZELY, 
BARBARA J. SHEFFER 

EARL J. SCHERAGO, Advertising Director 

SCIENCE, now combined with THE SCIEN- 
TIFIC MONTHLY, is published each Friday by 
the American Association for the Advancement 
of Science at National Publishing Company, 
Washington, D.C. SCIENCE is indexed in the 
Reader's Guide to Periodical Literature. 

Editorial correspondence should be addressed 
to SCIENCE, 1515 Massachusetts Ave., NW. 
Washington 5, D.C. Manuscripts should be typed 
with double spacing and submitted in triplicate. 
The AAAS assumes no responsibility for the safety 
of manuscripts. Opinions expressed by authors are 
their own and do not necessarily reflect the 
opinions of the AAAS or the institutions with 
which the authors are affiliated. For detailed 
suggestions on the preparation of manuscripts, 
see Science 138, 496 (26 Oct. 1962). 

Advertising correspondence should be addressed 
to SCIENCE, Room 1740, 11 West 42 St., New 
York 36, N.Y. 

Change of address notification should be sent 
to 1515 Massachusetts Ave., NW, Washington 5, 
D.C., 4 weeks in advance. Furnish an address 
label from a recent issue. Give both old and new 
addresses, including zone numbers. 

Annual subscriptions: $8.50; foreign postage, 
$1.50; Canadian postage, 75?. Single copies, 35g. 
School year subscriptions: 9 months, $7.00; 10 
months, $7.50. Cable address: Advancesci, Wash- 
ington. 

Copyright ? 1962 by the American Association 
for the Advancement of Science. 

Number 3548 

Scien 

Number 3548 

Scien 

BOl=IEl NOEC'E BOl=IEl NOEC'E 

ce and the Humanities ce and the Humanities 

Take away science and technology from our civilization and there 
would remain only chaos and starvation. We exist in complete depend- 
ence on an organizational and production complex which provides food, 
clothing, shelter, and the common defense. Less obvious, but equally 
important, is the philosophic significance of the knowledge which science 
has generated. Attaining an understanding of the natural laws which 
govern our lives and the universe about us is a profoundly enriching 
experience. Unfortunately, only a relatively few citizens, mostly scien- 
tists, understand the implications of science or can visualize its future 
impact. Some humanists, having only the haziest concept of science, 
have come to regard it as a mysterious and intractable Frankenstein. 
Others are more constructive and have discussed the need for communi- 
cation between scientists and nonscientists and especially between scien- 
tists and politicians. The gap between the scientists and other citizens 
is growing, and scientists will have to assume a substantial share of 
leadership in meeting the problem. Hence it is timely to present one 
aspect of the matter. On page 1375 of this issue, James H. Mathewson 
discusses "Science for the citizen-an educational problem." Mathew- 
son has addressed himself to the question of college curricula for the 
scientist and nonscientist, and he argues thoughtfully concerning the 
inadequacies of present approaches. He points out: 

* . elementary science courses are not taught with a broadening func- 
tion in mind. They are designed to train the science major in specialized 
fact, theory, and technique from the start. They generally cover only 
one field in science, with little instruction in how the subject relates to 
other fields inside or outside of science. Under these circumstances the 
nonscience major finds his encounter with science a torment of mean- 
ingless detail, providing little that he may profitably use for a wider pur- 
pose than satisfying an academic regulation. He does not need to be- 
come a specialist in a science; he does need to understand the essential 
nature of science as a whole and his relation to it. 

The science major remains correspondingly undereducated. He is fre- 
quently permitted to avoid all but the briefest exposure to nonscience 
courses and activities. 

Mathewson proposes revisions of the content of survey courses. We 
believe that implementation of his ideas would have constructive conse- 
quences. But we doubt that his suggestions are sufficiently comprehen- 
sive to meet the challenges of the need. First, a quibble about his proposal 
that the humanists study scientists rather than science. An implication 
is that there is such a thing as a type specimen, a standard sample, a 
guaranteed genetically pure "long-hair." Actually, in behavior and 
thought pattern no two scientists are alike. Many, however, are charac- 
terized by a hunger for knowledge that does not stop at the boundaries 
of their specialties. Once their formal education is finished they inquire 
into other fields. After the rigors of training in science, the subject con- 
tent of the humanities seems hardly more difficult than a good novel. 
While it is feasible for a scientist to overcome deficiencies in earlier 
training it is almost impossible for humanists to acquire a knowledge 
of science once the formal educational process is completed. An average 
man, or even a superior one, cannot learn science from scratch. Our 
principal comment, then, is that a drastic revision of the educational 
process, including secondary school training, is overdue. We believe 
that a realistic curriculum for the secondary schools might well include 
almost continuous exposure to science, beginning in the primary grades. 
This would give partial recognition to the realities of a changing world 
and enrich immeasurably through philosophic values the lives of all.- 
P.H.A. 
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