
6 April 1962, Volume 136, Numb 

AMERICAN ASSOCIATION 
FOR THE 

ADVANCEMENT OF SCIENCE 

Board of Directors 

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

ALAN T. WATERMAN, President Elect 

HARRISON BROWN DON K. PRICE 
HENRY EYRING MINA REES 
H. BENTLEY GLASS ALFRED S. ROMER 
MARGARET MEAD WILLIAM W. RUBEY 

PAUL A. SCHERER, Treasurer 
DAEL WOLFLE, Executive Officer 

Editorial Board 

KONRAD B. KRAUSKOPF H. BURR STEINBACH 
EDWIN M. LERNER WILLIAM L. STRAUS, JR. 
PHILIP M. MORSE EDWARD L. TATUM 

6 April 1962, Volume 136, Numb 

AMERICAN ASSOCIATION 
FOR THE 

ADVANCEMENT OF SCIENCE 

Board of Directors 

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

ALAN T. WATERMAN, President Elect 

HARRISON BROWN DON K. PRICE 
HENRY EYRING MINA REES 
H. BENTLEY GLASS ALFRED S. ROMER 
MARGARET MEAD WILLIAM W. RUBEY 

PAUL A. SCHERER, Treasurer 
DAEL WOLFLE, Executive Officer 

Editorial Board 

KONRAD B. KRAUSKOPF H. BURR STEINBACH 
EDWIN M. LERNER WILLIAM L. STRAUS, JR. 
PHILIP M. MORSE EDWARD L. TATUM 

Editorial Staff 
HANS NUSSBAUM 
Business Manager 

Editorial Staff 
HANS NUSSBAUM 
Business Manager 

GRAHAM DUSHANE 
Editor 

JOSEPH TURNER ROBERT V. ORMES 
Associate Editor Managing Editor 

ELLEN E. MURPHY, Assistant Editor 

NANCY TEIMOURIAN, Assistant to the Editor 

News: HOWARD MARGOLIS, DANIEL S. GREEN- 
BERG, PATRICIA D. PADDOCK 

Book Reviews: SARAH S. DEES 
Editorial Assistants: SUE E. BERKE, NANCY S. 
HAMILTON, OLIVER W. HEATWOLE, EDGAR C. 
RICH, JOHN E. RINGLE, CECIL F. SWEENEY, 
CONRAD YUNG-KWAI 

Staff Assistants: LILLIAN Hsu, MARION Y. 
KLINE, KAY E. KROZELY 

Advertising Staff 

EARL J. SCHERAGO, Director 

BERNICE SCHWARTZ, Production Manager 

Sales: RICHARD L. CHARLES (New York, N.Y., 
PE 6-1858); C. RICHARD CALLIS (Old Bridge, N.J., 
CL 4-3680); HERBERT BURKLUND (Chicago, Ill., 
DE 7-4973); DILLENBECK-GALAVAN (Los Angeles, 
Calif., DU 5-3991) 

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

Editorial correspondence should be addressed 
to SCIENCE, 1515 Massachusetts Ave., NW, 
Wasllington 5, D.C. Manuscripts should be typed 
with double spacing and submitted in duplicate. 
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 125, 16 (4 Jan. 1957). 

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

Chainge 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, 75g. Single copies, 35&. 
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. 

GRAHAM DUSHANE 
Editor 

JOSEPH TURNER ROBERT V. ORMES 
Associate Editor Managing Editor 

ELLEN E. MURPHY, Assistant Editor 

NANCY TEIMOURIAN, Assistant to the Editor 

News: HOWARD MARGOLIS, DANIEL S. GREEN- 
BERG, PATRICIA D. PADDOCK 

Book Reviews: SARAH S. DEES 
Editorial Assistants: SUE E. BERKE, NANCY S. 
HAMILTON, OLIVER W. HEATWOLE, EDGAR C. 
RICH, JOHN E. RINGLE, CECIL F. SWEENEY, 
CONRAD YUNG-KWAI 

Staff Assistants: LILLIAN Hsu, MARION Y. 
KLINE, KAY E. KROZELY 

Advertising Staff 

EARL J. SCHERAGO, Director 

BERNICE SCHWARTZ, Production Manager 

Sales: RICHARD L. CHARLES (New York, N.Y., 
PE 6-1858); C. RICHARD CALLIS (Old Bridge, N.J., 
CL 4-3680); HERBERT BURKLUND (Chicago, Ill., 
DE 7-4973); DILLENBECK-GALAVAN (Los Angeles, 
Calif., DU 5-3991) 

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

Editorial correspondence should be addressed 
to SCIENCE, 1515 Massachusetts Ave., NW, 
Wasllington 5, D.C. Manuscripts should be typed 
with double spacing and submitted in duplicate. 
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 125, 16 (4 Jan. 1957). 

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

Chainge 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, 75g. Single copies, 35&. 
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. 

er 3510 er 3510 ZSOl 
4 

E ~NCE4 ZSOl 
4 

E ~NCE4 

A Distinction with a Difference 

Responses have differed to the recommendation by a group of mathe- 
maticians that the thesis requirement for the mathematics Ph.D. be broad- 
ened. The new requirement would permit not only, as at present, theses 
that offer new mathematical proofs, but also theses that are expository 
or critical in character. Dartmouth College responded to the recommen- 
dation by incorporating it in its new Ph.D. program in mathematics, 
while the mathematics department of the University of Chicago responded 
by vowing that it, at least, would have no part of any effort to relax pres- 
ent standards. 

The recommendation was the outcome of a conference held at Yale 
University last October under the auspices of a joint committee of the 
American Mathematical Society and the Mathematical Association of 
America. The conference was called because of the mathematical com- 
munity's concern with the growing shortage of college teachers of mathe- 
matics. Although more Ph.D.'s in mathematics are now being turned 
out than ever before, they are not rushing into college teaching. 

The Dartmouth program will permit a thesis which offers new mathe- 
matical proofs or which is expository or critical in character or which 
is some combination of these different kinds of study. The course work 
will also be different from that offered in traditional preparation in that 
there will be greater emphasis on mathematical breadth. The principal 
aim of the program is preparation for an academic career, and, with 
alternate routes open to the student, the idea in this preparation is to .make 
embarkation on a thesis something less of a gamble. This is the first time 
Dartmouth has offered a doctorate in mathematics, and the department 
reports that it is encouraged by the good number of highly qualified 
students who have applied for admission. 

Opponents of the effort to broaden requirements for the doctorate 
have granted that there is a need to increase the supply of college teachers 
of mathematics, but have argued that the M.A. could be regarded as a 
mark of sufficient attainment for this purpose. The difficulties here are 
that the M.A. stands for a variety of attainments, from 1 or 2 years' 
work to work just short of a Ph.D. More important is the practical 
difficulty, given our present system of values, of getting this degree 
accepted as a form of certification for college teachers. 

In an earlier stage of thinking about increasing the supply of teachers, 
there was a proposal that the broader thesis be honored by a new degree, 
something to be called a "Doctor of Arts." But the proposal was rejected 
because it also poses practical difficulties. A university faces administra- 
tive and legal problems if it decides to grant such a degree. And there 
is again the problem of acceptance of the degree once granted. Rejection 
of the proposal to establish a new degree was also based on the feeling 
that if the work really qualifies as an alternate, but equally effective, 
preparation for teaching, then it also qualifies for a Ph.D. In any event, 
differences in preparation will not be any great secret. One need merely 
ask a person whether he got his degree at Dartmouth or at the Univer- 
sity of Chicago. 

The number of additional teachers that the use of broader require- 
ments at Dartmouth and other interested universities will eventually pro- 
vide is not known, but the idea, we think, is worth pursuing. Require- 
ments will be lower, of course, in that more people will be able to get 
the degree. But the whole idea is precisely to get more teachers. The 
basic argument for the broader requirements is that, while you have to 
know harmony to be Leonard Bernstein, you do not have to be Bern- 
stein to teach harmony. And no one is going to be upset if you, again like 
Bernstein, have interests and abilities that include composing, conducting, 
and popular exposition.-J.T. 

A Distinction with a Difference 

Responses have differed to the recommendation by a group of mathe- 
maticians that the thesis requirement for the mathematics Ph.D. be broad- 
ened. The new requirement would permit not only, as at present, theses 
that offer new mathematical proofs, but also theses that are expository 
or critical in character. Dartmouth College responded to the recommen- 
dation by incorporating it in its new Ph.D. program in mathematics, 
while the mathematics department of the University of Chicago responded 
by vowing that it, at least, would have no part of any effort to relax pres- 
ent standards. 

The recommendation was the outcome of a conference held at Yale 
University last October under the auspices of a joint committee of the 
American Mathematical Society and the Mathematical Association of 
America. The conference was called because of the mathematical com- 
munity's concern with the growing shortage of college teachers of mathe- 
matics. Although more Ph.D.'s in mathematics are now being turned 
out than ever before, they are not rushing into college teaching. 

The Dartmouth program will permit a thesis which offers new mathe- 
matical proofs or which is expository or critical in character or which 
is some combination of these different kinds of study. The course work 
will also be different from that offered in traditional preparation in that 
there will be greater emphasis on mathematical breadth. The principal 
aim of the program is preparation for an academic career, and, with 
alternate routes open to the student, the idea in this preparation is to .make 
embarkation on a thesis something less of a gamble. This is the first time 
Dartmouth has offered a doctorate in mathematics, and the department 
reports that it is encouraged by the good number of highly qualified 
students who have applied for admission. 

Opponents of the effort to broaden requirements for the doctorate 
have granted that there is a need to increase the supply of college teachers 
of mathematics, but have argued that the M.A. could be regarded as a 
mark of sufficient attainment for this purpose. The difficulties here are 
that the M.A. stands for a variety of attainments, from 1 or 2 years' 
work to work just short of a Ph.D. More important is the practical 
difficulty, given our present system of values, of getting this degree 
accepted as a form of certification for college teachers. 

In an earlier stage of thinking about increasing the supply of teachers, 
there was a proposal that the broader thesis be honored by a new degree, 
something to be called a "Doctor of Arts." But the proposal was rejected 
because it also poses practical difficulties. A university faces administra- 
tive and legal problems if it decides to grant such a degree. And there 
is again the problem of acceptance of the degree once granted. Rejection 
of the proposal to establish a new degree was also based on the feeling 
that if the work really qualifies as an alternate, but equally effective, 
preparation for teaching, then it also qualifies for a Ph.D. In any event, 
differences in preparation will not be any great secret. One need merely 
ask a person whether he got his degree at Dartmouth or at the Univer- 
sity of Chicago. 

The number of additional teachers that the use of broader require- 
ments at Dartmouth and other interested universities will eventually pro- 
vide is not known, but the idea, we think, is worth pursuing. Require- 
ments will be lower, of course, in that more people will be able to get 
the degree. But the whole idea is precisely to get more teachers. The 
basic argument for the broader requirements is that, while you have to 
know harmony to be Leonard Bernstein, you do not have to be Bern- 
stein to teach harmony. And no one is going to be upset if you, again like 
Bernstein, have interests and abilities that include composing, conducting, 
and popular exposition.-J.T. 

DAEL WOLFLE 
Publisher 
DAEL WOLFLE 
Publisher 


