their student supporters and faculty
sympathizers consider launching their
own “teach-ins,” if not their own “sit-
ins”? More important still, may not
these potentially powerful leaders of
our political establishment, when they
come to power, take active steps
toward changing the political complex-
ion of the academic establishment? If
they did not, it would be one of the
most remarkable cases of political ab-
stinence in history.

When that day comes, with what
moral conviction or sense of justice
will professors be able to resist the
incursions of the public into their pre-
empted domain over such educational
questions as curricula and courses, stu-
dent admissions, faculty appointments,
extramural speakers, and “neutral”
uses of university facilities. Now is the
time for scholars and scientists to
ponder whether they want to see a fur-
ther politicizing of the American uni-
versity at the expense of its continued
growth in the realm of the intellect.
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nature and an ordering and simplifica-
tion of that knowledge. In particular,
our anthropomorphic outlook makes
especially attractive any study which
gives a clearer idea of man’s place in the
universe. This prescription is general
but also rather vague. To determine
whether a given study is important or
trivial by this criterion is an esthetic
rather than a quantitative decision. And
in science as in everything else, esthet-
ics and taste may easily be confused
with fashion.

Sometimes it seems easy to judge the
importance of an area of pure
research. It is obvious that particle
physics is important simply because
it concerns itself with an elementary
and therefore important aspect of na-
ture. It is almost as obvious that in-
discriminate accumulation of data on
some system into which many com-
plex factors enter is unlikely to pro-
duce much enlightenment. In general,
however, it is difficult to make a defin-
itive judgment on the absolute and
relative merit of a field. The fact that
a given problem may demand a very

The author is professor of chemistry at Yale
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high level of insight and intelligence
and that its solution may be intellec-
tually satisfying says little about its
importance. A problem in pure sci-
ence may be akin to a cross-
word puzzle not only in its purity, but
also in the pleasure to be found in its
solving, and in the sterile nature of
the final result.

How then does a pure scientist
choose a research problem? He does
not, except in rare cases, review all of
science to then choose, in broad per-
spective, the problem that he can handle
which will give the greatest new insight
in nature. His guidelines are more
personal. Educational background and
desire to win recognition are factors
which are frequently dominant. With
better people there is superimposed on
this a clear sense of what is required
to advance their field. Relatively few
have the wide grasp and courage to
choose not only a new problem but a
new and more significant field.

Most scientists feel as their most
immediate influence their colleagues
and peers in the field. It is they who
set the standards and criteria and who
judge the quality of a scientist’s work.
It is they who organize colloquia, invite
the invited speakers, write the letters of
recommendation, and confer the med-
als. It is with his colleagues that a scien-
tist must make his reputation in the first
place—the rest of the world will take
their word on how good he is.

This is a good system, and yet in
itself it can be pernicious. It succeeds
remarkably well in setting standards
within a field at the highest level pos-
sible and in recognizing only that work
which has validity. It fails totally when
it comes to assessing the importance of
the field itself. It accurately appraises
the relative significance of research
within a field but is incapable of judg-
ing its meaning in a wider context.

Within a field, criticism is usually
vigorous and effective, but it is almost
impossible to find an appraisal of the
field itself. It is indeed a rare scien-
tist who is inclined to say that his
area is dead or dying. Even if he has
the perspective to see beyond its in-
ternal criteria and recognize weakness,
he will have the good sense to avoid
any such tendency towards uncalled-
for honesty. He knows that many of
his colleagues are sincerely convinced
of the importance of the field and that
most of the rest are bound more by
vested interest in the only area in
which they feel secure than by intel-
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lectual honesty. Nearly all would join in
unspoken agreement to silently consign
such traitors to the limbo reserved for
cranks. It is much more comfortable
for a group of experts and academi-
cians to regard The Field as an
entity almost beyond question, to be
religiously followed wherever it may
lead. Thus one can find areas of knowl-
edge in which the important problems
may be largely solved, where the setting
of new goals seems to be based on
fashion rather than on the search for the
broad underlying truths. In extreme
cases a cult can develop, with its own
internal standards and the sublime self-
assurance that can come only from ig-
noring the rest of the world (7).

If a field is to be judged in cold
impartial perspective, this must be
done by outsiders. But in pure science
there are few outsiders who have the
temerity or foolhardiness to call some-
body else’s field trivial, unless there
happens to be a direct conflict for
funds or resources. To do so would
be impertinent and in any case inef-
fective. But there is one group that
does ask, and often rather loudly, why
a field is supposed to be important.
This is the student elite. They have
the idealism of youth, the temerity then
can always be excused as coming from
ignorance, and the reassurance that no-
body takes them seriously anyway.

In this last respect, I believe they
are wrong. Every scientist directing
graduate students knows that the bet-
ter ones bring in fresh ideas and atti-
tudes which, allowing for the fact that
they are usually wrong, he does well
to consider. But to some extent a grad-
uate student has already been cap-
tured by the field and its standards.
He may be quite content with solving
a crossword-puzzle-type problem, the
actual solution of which may not have
much significance, because he knows
that working it can teach the attitudes
and techniques required to be a work-
ing scientist.

The most effective way in which
a graduate student can question the
importance of a field is by not en-
tering it; and the decision to do
that he generally makes while still an
undergraduate. While the graduate is
mostly involved with learning research
methods and acquiring specialized
know-how, the undergraduate with his
lesser sophistication is more involved
with broad content. And for this reason
it is the intelligent undergraduate with
still-broad interests and unencumbered

perspective who can have a pro-
nounced and beneficial effect on the
direction of science.

That he does have such an effect
is apparent to those research scientists
who teach undergraduates at a good
university and who take the trouble
to do it well. A good undergraduate is
not content with memorization and
fluency in mathematical manipulations.
He struggles to understand concepts
and assimilate them into his intuition.
He is impatient with the textbook au-
thor or instructor who displays his
incomplete understanding by failing
to make a subject cohere internally
and with related disciplines. In trying
to comprehend at a fundamental level,
he may force his teacher to do so
also—sometimes for the first time. An
outstanding student is probably at least
as bright as his instructor, less in-
formed but also less prejudiced. He
asks what the significance of a certain
topic may be, needing to see it in its
proper perspective, so that it explains
to him a significant aspect of the work-
ing of nature. A good professor al-
ways tries to answer such a question.
Usually he succeeds, but sometimes he
fails—and is perhaps left wondering if
the subject really does matter that
much. The net effect is that in the
elite student’s unencumbered search
for truth, he sometimes takes his pro-
fessor with him.

The influence of the good elemen-
tary student on pure science is, of
course, not direct. He rarely knows of
the research his professor is engaged
in and would be unable to appraise it
in depth. If asked what problems
ought to be investigated, his sugges-
tions would generally be so broad as
to be hopelessly vague or impractical.
But his indirect influence on his teach-
ers, their research, and on pure science
in general, though difficult to mea-
sure, is probably quite effective be-
cause it is such a pervasive and con-
stant pressure. The student forces the
professor to look away from his spe-
cialty and to see the broader science
in perspective. He returns him to
fundamentals and thus to what is impor-
tant. The professor, as researcher, is
kept thinking about his own work in
these terms. Is it important enough ever
to find a place in a good elementary
textbook?

The net effect of this student pres-
sure is to help keep science from turn-
ing inward towards sterile cult and
fashion. Wilhelm von Humboldt said
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in 1810, “The progress of knowledge
is faster and more lively at a Univer-
sity, where it is constantly being
mulled over and examined by num-
bers of vigorous and youthful heads”
(2). This is probably still the vital
factor in the university’s continuing
dominance in our study of nature, de-
spite increased competition by institu-
tions where the researcher is not
bothered by students. It is frequently
and truly said that the best instructor
for the elementary student is the active
scientist and scholar who brings with
him the enthusiasm and insight that
comes from working at the frontier. We
should admit that this relationship is

NEWS AND COMMENT

symbiotic. Perhaps the lively and intel-
ligent student even plays the more im-
portant part in helping to provide
perspective and direction in our study
of nature.
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Reuss Committee: New Probe
Planned into Priorities for R&D

When Congress reconvenes next
month, the subcommittee headed by
Representative Henry S. Reuss will em-
bark on its second study of matters re-
lated to federal support of research and
development. In the Capital’s science
establishment, the announcement of
this forthcoming event has stirred a
good deal of interest and perplexity
over what the congressman is up to
and how his subcommittee fits into the

patchwork of research jurisdictions on

Capitol Hill.

Reuss, a Milwaukee-area Democrat,
chairs the Research and Technical Pro-
grams Subcommittee, which was estab-
lished last year by the Government Op-
erations Committee. In October, upon
completion of its first study (Science,
22 October), the subcommittee con-
cluded that the federal government’s
$16-billion outlay for research and de-
velopment “has actually harmed higher
education in this country.” The judg-
ment generally pleased persons outside
the mainstream of the $16 billion, and
infuriated or at least displeased many
of those who dispense and receive the
money. (See letters scheduled for publi-
cation in 31 December issue of Sci-
ence.)

Government administrators and staff
people appeared to have been particu-
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larly aggrieved by Reuss’s findings and
use of statistics, but they showed no de-
sire to get into a public row with the
congresman. As one administration aide
put it, Reuss has a solidly liberal, pro-
education, pro-science voting record,
and furthermore, whatever his findings,
his recommendations jibed with the ad-
ministration’s own goals in this area:
greater geographical distribution of re-
search funds, more institutional grants,
and increased support for the humani-
ties and social sciences.

A few weeks ago Reuss announced
that his subcommittee will next look
into the question, “Do we now possess
efficient machinery for determining that
our scientific resources are economically
employed to achieve our vital national
goals?”

The question, in one form or another,
has for some time been bothering a lot
of people, but on the basis of the sub-
committee’s first performance, and the
text accompanying the announcement
of the new hearings, there is abundant
curiosity not so much about the ques-
tion as about the subcommittee.

In the announcement, for example,
Reuss notes that almost 90 percent of
the $16 billion in federal R & D ex-
penditures is for military, space, and
atomic energy programs, and he ques-
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tions whether civilian needs are being
shortchanged in this order of priorities.
“If anyone in the Administration or
Congress is now asking these hard ques-
tions, it has escaped notice,” he states—
a view that no doubt was greeted with
words of one syllable at the Bureau of
the Budget, the Office of Science and
Technology, and the Federal Council
on Science and Technology, and in the
various congressional committees that
have worked on the subject in recent
years.

Reuss, in his statement, goes on to
recommend the following: “Army Field
Manual 101-5, which outlines for the
field officer an approach for determin-
ing the most suitable course of action
to accomplish his mission, provides an
example in decision making which
should be useful to those responsible
for allocating federal research and
development funds: he is told to con-
sider alternative courses of action be-
fore coming to a decision.” (Those
inclined to accept this recommendation
might also look at paragraph 6.19, of
the manual, dealing with “The Tactical
Cover and Deception Estimate,” which
“is used to determine the deceptive
measures which will contribute most ef-
fectively to the successful accomplish-
ment of the mission.”)

In view of all this, a reasonable
question is, What’s going on here? To
get the answer, it is necessary to go
back to the demise last year of Rep-
resentative Carl Elliott’s Select Com-
mittee on Government Research (Sci-
ence, 8 January). Upon expiring, it left
behind a series of recommendations for
improving congressional handling of
scientific and technical matters, all of
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