SCIENCE

http://www.aaas.org

Published by the American Association for the Advance-
ment of Science (AAAS), Science serves its readers as a
forum for the presentation and discussion of important is-
sues 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.

The American Association for the Advancement of Science
was founded in 1848 and incorporated in 1874. Its objectives
are to further the work of scientists, to facilitate cooperation a-
mong them, to foster scientific freedom and responsibility, to
improve the effectiveness of science in the promotion of hu-
manwelfare, to advance educationin science, andtoincrease
public understanding and appreciation of the importance and
promise of the methods of science in human progress.

Membership/Circulation

Director: Michael Spinella

Deputy Director: Marlene Zendell

Member Services: Rebecca Dickerson, Manager; Mary
Curry, Supervisor; Pat Butler, Helen Williams, Laurie
Baker, Representatives

Marketing: Dee Valencia, Manager; Jane Pennington,
Europe Manager; Hilary Baar, Associate; Angela
Mumeka, Coordinator

Research: Renuka Chander, Manager

Business and Finance: Robert Smariga, Manager; Kevin
Bullock, Nina Araujo de Kobes, Coordinators
Computer Specialist: Chris Hageman

Science Member Services

Danbury, CT: 800-731-4939

Washington, DC: 202-326-6417

Other AAAS Programs: 202-326-6400

Advertising and Finance

Associate Publisher: Beth Rosner

Advertising Sales Manager: Susan A. Meredith
Recruitment Advertising Manager: Janis Crowley
Business Manager: Deborah Rivera-Wienhold
Finance: Randy Yi, Senior Analyst; Shawn Williams,
Analyst

Marketing: John Meyers, Manager; Allison Pritchard,
Associate

Traffic: Carol Maddox, Manager; Christine Pierpoint,
Associate

Recruitment: Terri Seiter Azie, Assistant Manager;
Pamela Sams, Production Associate; Celeste Miller,
Bethany Ritchey, Rachael Wilson, Sales; Debbie
Cummings, European Sales

Reprints: Corrine Harris

Permissions: Lincoln Richman

Exhibits Coordinator: Arlene Ennis

PRODUCT ADVERTISING SALES: East Coast/E.
Canada: Richard Teeling, 201-904-9774, FAX 201-904-
9701 - Midwest/Southeast: Elizabeth Mosko, 312-665-
1150, FAX 312-665-2129 - West Coast/W. Canada: Neil
Boylan, 415-673-9265, FAX 415-673-9267 « UK,
Scandinavia, France, Italy, Belgium, Netherlands:
Andrew Davies, (44) 1-457-838-519, FAX (44) 1-457-838-
898 » Germany/Switzerland/Austria: Tracey Peers, (44)
1-270-760-108, FAX (44) 1-270-759-597 « Japan: Mashy
Yoshikawa, (3) 3235-5961, FAX (3) 3235-5852
RECRUITMENT ADVERTISING SALES: US: 202-326-
6555, FAX 202-682-0816 « Europe: Debbie Cummings,
+44 (0) 1223-302067, FAX +44 (0) 1223-576208 «
Australia/New Zealand: Keith Sandell, (61) 02-922-2977,
FAX (61) 02-922-1100

Send materials to Science Advertising, 1333 H Street,
NW, Washington, DC 20005.

Information for Contributors appears on pages 112—114 of
the 6 January 1995 issue. Editorial correspondence, including
requests for permission to reprint and reprint orders, should
be sent to 1333 H Street, NW, Washington, DC 20005.
Science World Wide Web address: http://www.aaas.org
Other Internet addresses: science_editors@aaas.org (for
general editorial queries); science_letters@aaas.org (for
letters to the editor); science_reviews@aaas.org (for return-
ing manuscript reviews); membership@aaas.org (for mem-
ber services); science_classifieds@aaas.org (for submit-
ting classified advertisements); science_advertising@aaas.org
(for product advertising)

LET:rERs

Career issues

The mail was heavy in reaction to the 6 October issue,
“Careers '95: The Future of the Ph.D.” Several letters
expressed the belief that scientists should be in their pro-
fessions for the sheer love of research, not for a job. Others
suggested that those who pursue scientific careers should
expect no guarantees about employment. Some proposed
alternative ways that science Ph.D.'s could be employed—
in business, government, law, or journalism, for example.

One correspondent would like to see the position of “post-

doc” eliminated altogether, to be replaced by permanent positions that would give a
greater sense of security to new Ph.D.’s. The consensus was that a graduate degree
in science should qualify one to contribute to society in a variety of useful ways.

Ph.D. Employment

Given the employment situation in science, |
believe it would be in the best interests of our
field, and of young and mature scientists, if
the position of postdoc were eliminated. This
could be done by universities, national labo-
ratories, funding agencies, and accreditation
agencies working cooperatively or indepen-
dently. In a field with the economic prospects
of ours, to suggest that a new Ph.D. needs
additional education before he is really qual-
ified to work is laughable. Naturally, a scien-
tists education never ends, and there are
many ways a scientist could profitably spend
time in different universities or national labs.
However, such visits are best arranged as ex-
changes between employed persons.

Many universities have research staff po-
sitions, and many national labs contract out
work. Universities may be able to use inde-
pendent contractors also. This way the re-
cent Ph.D. would be hired into what at least
may be a permanent position. If he does not
work out, he can be terminated, just like
any other employee. On the other hand, as
grant support shifts, the company or re-
search staff might or might not want to
retain the person.

It is probably true that with the available
support more postdocs can be employed
than permanent employees. However, this
could be considered even more of a reason
to eliminate the postdoc position. If the
field cannot support a scientist, it is better
that he should know it after he completes
his Ph.D. than after he has bounced around
the country for 10 years, completing five
postdocs.

Wallace M. Manheimer
Senior Scientist for Fundamental
Plasma Processes,
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Naval Research Laboratory, Code 6707,
Department of the Navy,
Washington, DC 20375-5000, USA

I would like to propose a somewhat hereti-
cal solution to the career trauma facing
young scientists: paying postdocs to embark
on nonresearch careers. Individuals adven-
turous enough to leave research science
should be assisted and encouraged. Call it a
“G.L Bill for Postdocs.”

An appropriate mechanism would be a
federally mandated requirement that all
bodies funding research allocate 5% (or
more) of their salary budget to fund post-
docs seeking to leave research through
higher degrees such as the M.B.A. (Small
concessions such as this would greatly alle-
viate the sense of guilt that many principal
investigators now feel when they train
young scientists.)

Under such a system, a young scientist
wanting to go into business, computing, gov-
ernment, teaching, or journalism would have
the chance to obtain the formal qualifications
and the contacts that are usually essential in
such a venture. This would afford them the
best possible chance in a new profession and
would leave them with a rare combination of
training that would enhance the range of
contacts between science and other profes-
sions. This depth of contact would invigorate
science and greatly enhance the “science con-
stituency” within influential sectors of the
economy, at the same tifme securing a brighter
future for research and easier access to jobs for
tomorrow’s graduate students.

Michael Burnet

Laboratoire de Biologie de la Rhizosphere,
Institut National de la

Recherche Agronomique,

78026, Versailles, Cedex, France
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It is reasonable for faculty to express con-

cern that we are training too many Ph.D.’s.

Individuals who aspire to obtain a Ph.D. are

commonly enthusiastic about research and

eager to channel their creative skills into

productive work. It is counterproductive to

dampen this enthusiasm with clouds of un-

certainty about the future of academic re-

search. The discoveries of tomorrow may

improve job availability. Moreover, the in-

telligent, creative, and enthusiastic Ph.D.’s

of tomorrow are quite likely to be the peo-

ple to open new opportunities for research

in academics, business, politics, or areas yet

to be defined. It would be a significant loss

to the progress of society to channel these
individuals into less creative career paths.

Susan T. Lord

Director, Curriculum in Genetics and
Molecular Biology,

University of North Carolina,

Chapel Hill, NC 27599-7525, USA

stl@med.unc.edu

Dana M. Fowlkes

Vice President, Molecular Biology,

Cytogen Corporation,

Princeton, NJ 08540, USA

dfowlkes@mrul .cytogen.com

Many students embark on the study of
a discipline because they love the disci-
pline, and not because they regard it as a
sure way to make a living. It is an avoca-
tion rather than a vocation. In many sci-
ences, graduate students are needed by
professors to accomplish their own re-
search. This raises the spectre of exploita-
tion: Is it just to encourage students to
undertake graduate work because we need
them in our laboratories, even though
there is no prospect of all of them being
our successors!?

[t is certainly unjust to mislead a student
as to his prospects for employment. But it is
not unjust to offer a student employment as
a research assistant as a way of helping the
student to follow his avocation.

It has been argued that too much edu-
cation is a bad thing and that overeducated
citizens are a source of unrest and dissatis-
faction. It can also be argued that there is
no such thing as an overeducated citizen:
there are only those who have acquired
false expectations in the pursuit of learning
rather than true education. For that, I
think, we may justly blame ourselves, and
resolve to do our jobs better.

Henry E. Kyburg Jr.
Departments of Philosophy and
Computer Science,

University of Rochester,

Rochester, NY 14627, USA

In answer to Don S. Doering’s question (Ed-
itorial, 18 Aug., p. 903), “How do we fix a
system that ... has produced many more

Ph.D.’s than the market can bear?’, William
Lockeretz (Letters, 13 Oct., p. 219) proposes a
scheme of rationing to be executed by scien-
tific research professors whose students be-
come the Ph.D. scientists. Although he offers
an essentially quantitative goal for the
scheme, Lockeretz makes no suggestion as to
how the selection from among potential
Ph.D.s is to be effected. About half a century
ago there had for at least a decade been in
place, as described below, a self-regulating
system for producing Ph.D.s in science that
required no selection process and no ration-
ing; and in light of external circumstances,
that is, the job market, it was successful. I am
convinced that a like system would be suc-
cessful in our time and beyond.

A single addition to the present mode of
producing Ph.D.’s in science should be suffi-
cient to reestablish the old system’s essential
equivalent: Every student embarking on a
scientific education must be made unequiv-
ocally aware that there is no guarantee of
employment in a field of one’s choice as
consequence of one’s studies—not even with
a Ph.D. Let each become imbued with the
spirit of the following injunction: “Study this
field because you love it. If eventually you
are sustained by a career in it, so much the
better; if not, the career’s failure to materi-
alize must neither surprise nor bruise you.
Bear no resentment, but cherish the experi-
ence and insight your education will have
brought you.”

In the late 1930s, physics majors knew of
no guarantees of eventual employment in
physics. Nor was a particular group of grad-
uate students surprised in 1941 on being
informed by its department chair that “this
is a physics department, not an employment
agency.”

Research professors must be—compelled
to be, if necessary—persistently frank with
their students with regard to career prospects.
What has evidently long been a practice of
sustaining unjustifiedly sanguine future-career
illusions in graduate science departments must
be halted. Establishment of a rigorous “no-
career-guaranteed”  understanding  within
each graduate science department would like-
ly entail (i) a reduced, if not eliminated, pro-
duction of many more Ph.D.’s than the mar-
ket can bear; (ii) a greater proportion of Ph.D.
candidates who are in the pursuit for the love
of it; and (iii) a lowering of the number of
bruised, resentful science Ph.D.’s among those
who are obliged to seek employment outside
their fields of preference.

Robert Weinstock

Emeritus Professor, Department of Physics,
Oberlin College,

Oberlin, OH 44074, USA

I share with Doering and many other inves-
tigators the panic over future employment
opportunities within academia. Not only do
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I worry about the future of my own graduate
students and postdocs, I have even more
worries about the implications for the coun-
try as a whole.

Doering seems to suggest that we train
Ph.D.’s for three reasons. The first is to obtain
cheap labor to get our science done. The
implications here are beyond comment. I
would hope that kind of attitude does not
exist, and if it does, we should wipe it out. The
second justification given for training Ph.D.’s
is that we need cheap labor to instruct under-
graduates. Again, the implications about the
morality of the academic community are dis-
turbing. If this is happening, we should be
working to change the structure of undergrad-
uate education. Why do we need so many
graduate students to teach so many under-
graduates if the market is dictating a need for
fewer people trained in science! The third
reason, and in my opinion, the most disturb-
ing one of all, is that we train people so that
they can take jobs. I am not convinced that
this should be a major goal. People can pursue
learning for many reasons, only one of which
is to secure employment.

Stephen M. Schwartz
Department of Pathology,
School of Medicine,
University of Washington,
Seattle, WA 98195, USA

Academic Expressways

I was taken aback by the headline “Scien-
tists enjoy life in the not-so-fast lanes”
(Karen Celia Fox, Careers ‘95, 6 Oct., p.
141). It is true that my colleagues do very
much enjoy their lives. It is also true that
they are very much in the fast lanes, but
on an expressway that is different from
those where faculty at research universi-
ties are found. Faculty at many undergrad-
uate colleges must run very hard to
achieve excellence in both instruction
and research. Their product, their stu-
dents, are the graduate students, business
leaders, and educated citizens upon which
our nation depends. My institution is of-
ten the leading producer of B.A./B.S.
chemistry majors in the nation. In the past
10 years 11 graduates have earned one of
the 50 National Science Foundation
(NSF) graduate fellowships granted annu-
ally to graduates of 4-year colleges. All of
my colleagues hold or have recently held
peer-reviewed research grants, and most
have substantial publication records. They
are also excellent teachers and some are
national leaders in curriculum reform.
Nearly all have been awarded grants by
NSF for instructional equipment or curric-
ular development. Three members of our

chemistry faculty have been awarded the

Catalyst Award of the Chemical Manufac-

turer’s Association. As the article indi-

cates, faculty at undergraduate institutions

have different goals, and they have chosen

a different route; there is substantial evi-

dence that their work in the fast lanes

contributes in an important way to the
nation.

James E. Swartz

Department of Chemistry,

Grinnell College,

Grinnell, 1A 50112-0806, USA

u
What Is Excellence?

The Careers 95 issue raises the spectre of
the “versatile Ph.D.” Definitely, broad ex-
perience enables a committed and restless-
ly curious graduate student to attack a
lifelong research question from many an-
gles. But I suspect that what is meant is
conferring on those graduate students who
do not have a burning curiosity the ability
to provide skilled hands for any of a vari-
ety of employers. If our programs are ver-
satile, we will still need a focused program
for students who have always known they
wanted to uncover mysteries. We already
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