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News and Comment

Graduate Aid: Poll of Educators
Suggests That Needs Vary Widely
in Scientific Disciplines

In the debate over how this coun-
try can produce more scientists and
engineers, two conflicting articles of
faith endure side by side: graduate
support is now so abundant that even
a mindless warm body finds the gov-
ernment ready to foot the bill for an
advanced degree; and lack of financial
assistance prevents many qualified
students from continuing their studies.

The latter point of view is held by
the President’s Science Advisory Com-
mittee (PSAC), which last December
recommended a financial aid program
aimed at achieving an “abrupt increase”
in the percentage of undergraduate sci-
ence and engineering majors going on
to graduate study. The committee said
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the increase could be achieved without
a decline in quality, principally by re-
moving financial barriers to graduate
training (Science, 21 Dec. 1962). The
proposal was attacked by a number of
scientists and educators on the grounds
that just about anyone capable of ab-
sorbing graduate training can now find
fairly generous support, and that an

abrupt increase was to be had only by -

accepting students of questionable abil-
ity.

Since the debate, unfortunately, is
accompanied by a remarkable dearth
of reliable statistics, Science thought it
might be useful to ask the chairmen of
undergraduate science and engineering
departments (i) how their students were
faring in obtaining assistance for ad-
vanced studies, and (ii) what govern-
mental steps they would propose to

expand the nation’s supply of scientists-
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and engineers. Accordingly, question-
naires were sent to 750 undergraduate
chairmen in the so-called EMP (engi-
neering, mathematics, and physical sci-
ences) fields, covering every such de-
partment that turned out more than
ten majors in these fields in the 1959-
60 academic year. Within a month,
347 usable replies came back, provid-
ing a fund of information that sug-
gests that a great deal of the debate
simply has not been dealing with real-
ity. After paying due homage to the
perils of polling, it appears that the
adequacy of support varies widely
among the disciplines, and that a shot-
gun approach to graduate aid would
justify the fears of the critics.

The key question in the poll ran as
follows: “In recent years, the number
of graduate fellowships from various
sources has increased. Based on your
own experience with recent students at
your institution, has the increase been
sufficient to insure that all of your
qualified and interested graduates de-
siring assistance for graduate study
have been able to obtain it?”

The 347 replies can be tabulated as
follows:

Yes No Uncertain
Mathematics 46 38
Engineering 28 61 5
Chemistry 87 7
Physics 43 25

Total 204 131 12
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A breakdown of these replies also
indicated that PSAC was on the mark
when it concluded that an increase in
graduate support would expand en-
rollments in engineering and mathe-
matics, but the returns suggest that in
chemistry and physics the potential is
now fairly close to being realized. This
conclusion arises from replies to a
series of questions on how many of last
year’s graduates the chairmen consid-
ered qualified for graduate training,
and how many of these—regardless of
the reason—chose not to go on to
graduate school.

The physics chairmen reported that
about half their students were qualified
for graduate training, and that of these
qualified students about 80 percent
actually went to graduate school.
Though the questionnaire did not go
into the matter, it is probably a safe
assumption that a fair proportion of the
remaining 20 percent went on to grad-
uate training in other fields of science.
It thus appears to be unlikely that
many more graduate physics enroll-
ments can be obtained from the exist-
ing undergraduate student body, no
matter what inducements or benefits
are made available.

The chemistry chairmen, who over-
whelmingly reported that graduate as-
sistance is adequate, stated that slightly
less than half their students are quali-
fied for graduate training, and that of
these, a little over a third actually con-
tinue their training. Student motives in
these matters are extremely difficult to
divine, but it does not appear unrea-
sonable to assume that if almost all
who seek aid are able to find it, an
increase in assistance would not be
likely to encourage more students to
go to graduate school.

However, a different situation ap-
pears to exist in engineering and in
mathematics. The engineering chair-
men, who stated the greatest lack of
graduate support, reported that a little
over one-third of their students were
qualified for graduate training, and
that of these, only about half con-
tinued their training. This leaves the in-
ference that if greater assistance were
available, more qualified students could
be expected to pursue graduate study.
This conclusion is substantiated by re-
sults of a recent survey conducted by
the Engineering Manpower Commis-
sion. In a poll that brought responses
from 136, or 90 percent, of the na-
tion’s graduate-engineering deans, it
was reported that of 3160 fellowships
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now available, only 33 are not being
used, largely because of special re-
strictions that make them difficult to
fill. The deans stated that they could
use another 6420 fellowships spread
across the whole engineering curricu-
lum.

The situation in mathematics - does
not appear to be critical, but an exam-
ination of the returns suggests that a
substantial increase could probably be
expected if additional support were
available. When the replies that were
placed in the “uncertain” category are
excluded, the proportion of mathemat-
ics deans who reported the existing
number of fellowships to be adequate
for the needs of their qualified students
was a little over half. The overall re-
turn indicated that about one-third of
the undergraduates were qualified for
graduate training and that, of these,
about 50 percent actually went on to
graduate school. These figures would
seem to indicate that an increase in the
number of fellowships would probably
induce a fairly substantial number of
additional students to undertake grad-
uate study.

Recommendations

The least measurable, but perhaps
most illuminating, responses to the
questionnaire were the recommenda-
tions for steps the federal government
might take to increase the number of
advanced degree holders in the EMP
fields. A breakdown of these replies is
difficult to achieve, since the responses
were in essay form, but the most fre-
quent recommendations dealt with, (i)
improving secondary education; (ii)
enlarging stipends to encourage mar-
ried students to pursue graduate train-
ing, and (iii) improving undergrad-
uate instruction, especially at the small-
er institutions.

For example, George N. Garrison,
chairman of the mathematics depart-

ment at the City College of New York, -

wrote: “Any steps which would de-
crease the number of bright high school
students who do not get to college with
reasonably good mathematics and sci-
ence programs would, I think, increase
the number of good graduates in four
years’ time. One problem connected
with the production of scientists, engi-
neers and mathematicians is the lack
of secondary teachers in these areas.”

A similar view was expressed by
Hulen B. Williams, head of the chem-
istry department at Louisiana State
University: “Give more emphasis to

‘quality and level of science and math

education in junior and senior high
schools.” And by Harold Walba, chair-
man of the chemistry department at
San Diego State College, who said,
“Start with the first grade and work
up.”

Emphasis on the high school level
was also recommended by Robert I.
Walter, chairman of the chemistry de-
partment of Haverford College: “Most
students have already decided upon
their area of study by the time they
arrive in college. Nearly all qualified
college graduates go on to graduate
school. The loss occurs at the high
school level. It seems to me,” he con-
tinued, “that the problem of reducing
loss of good people is not a purely
academic one. It involves disinterest,
cultural alienation, and lack of motiva-
tion in the high schools, and particu-
larly in the big city high schools. Most
graduates of the suburban ‘quality’
high schools now go on to college, and
from there to graduate school. Our
losses occur at the lower levels, where
bright students never acquire an inter-
est in intellectual problems.”

Although federally financed grad-
uate fellowships vary in amount, the
most generous tend to be around half
the $6000 or $7000 a year starting
salaries that many undergraduate de-
gree holders in engineering and the sci-
ences find waiting for them fresh out
of school. Directing their attention to
this, a number of the respondents stated
that the size of stipends is probably as
important as the number if qualified
married students are to be encouraged
to continue their studies. This view
was especially prevalent in engineering,
which, among the EMP disciplines, has
the least tradition of graduate training
and the best vocational opportunities
for the undergraduate degree holder.

A. H. Zerban, dean of engineering
at the University of Hartford, com-
mented that “many of our best grad-
uates are married and cannot go on
to graduate study for financial rea-
sons.” Family allowances, he suggested,
might be one way to induce them to
continue their studies. Concern about
the financial plight of the married stu-
dent was also expressed by F. M.
Filler, dean of engineering at the Uni-
versity of Houston, who said that fi-
nancial pressures on married students
create “our largest loss.”

The financial and status problems of
the smaller institutions appear to be
very much on the minds of people at
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such places, and in fairly large num-
bers they expressed the view that fed-
eral policies guarantee that the rich
get richer. H. B. Blodgett, dean of en-
gineering at the University of Nevada,
stated, “Good or bad, graduate students
are being bought today and the better
prospects are going to the highest bid-
ders. If the government is to provide
more assistantships, more attention
should be given to the smaller schools
desiring to improve their graduate
capabilities. The ‘name’ places seem
‘fat’ enough.”

A similar view was expressed by
a Midwest mathematics department
chairman who chose not to be quoted
by name: “Most or many of the NSF
fellows go to the ‘big’ name schools,
so schools such as never see
such students.”

Many who offered complaints along

these lines recommended that fellow-
ships be awarded directly by the uni-
versities, rather than by the federal
agencies where they originate. The
trend, incidentally, is actually in this
direction, since federal agencies are
now responding to the smaller schools’
complaints that fellowship recipients
who can choose their school are flock-
ing to the prestige institutions and
ignoring worthy but less known places.
The space agency, for example, is dis-
tributing 880 fellowships this year, all
of which will be tied to particular insti-
tutions, many of them on the small and
less-well-known side.

Other representative statements were
as follows. '

H. C. Thomas, chairman of the
physics department, Texas Technologi-
cal College: “about the only ones we
have who should go on [to graduate
training] and do not . . . {are those]. ..
who want to make some money or
have financial obligations they cannot
meet if they go to graduate school. I
think it is unlikely that a graduate
fellowship can or should provide a
stipend comparable to what the B.S.
could make if he went to work. I,
therefore, am forced to believe that the
place at which financial help would
produce the greatest results would be
at the undergraduate level. This would
entail the provision for more and better
teachers and for more financial assist-
ance to the undergraduates.”

G. M. Almy, associate head, depart-
ment of physics, University of Illinois:
“it is my impression . . . that when the
cream of the entering group [at Illinois]
has been awarded fellowships, the
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group accepting teaching assistantships
is of somewhat lower quality in under-
graduate academic performance and in
their graduate work than the teaching
assistants of six or eight years ago. ...
I think it is safe to say that we are not
getting graduate students of the Ph.D.
caliber in proportion to the greatly in-
creased number of applicants.”

J. B. Hart, chairman of the physics
department at Xavier University: “The
fellowship program should be extended
to universities which offer only a mas-
ter’s program. More assistance should
be given to those undergraduate depart-
ments which wish to improve the
quality of their product. Why increase
production at the graduate level when
the raw material is not what it should
be?” '

Lamar Field, chairman of the chem-
istry department, Vanderbilt Univer-
sity: “Permit more teaching by NDEA,
NSF, NASA, etc. fellows. These are now

discouraged [from teaching] and repre-

sent those most able to reach and in-
spire undergraduates. Moreover, many
of these present fellowships make it
difficult for the smaller schools to com-
pete for excellent graduate assistants.”

P. Kusch, chairman of the physics
department, Columbia  University:
“The current emphasis on encouraging
students to undertake careers in sci-
ence, of which the increased availability
of fellowships is a symptom, has
brought to graduate school an increased
number of students neither tempera-
mentally nor intellectually equipped for
graduate study in science.

“It is my opinion that the college
graduates with the greatest promise of
productive careers in science had highly
superior secondary school training.
Corollary: Select high schools for boys
and girls of exceptional promise. Offer
strong inducements to people of ability
to make a career of teaching in such
institutions. Attempt to improve science
teaching in liberal arts colleges. I think
that potential talent is not discovered,
encouraged and adequately trained in
large numbers of independent liberal
arts colleges.”

Finally there was one questionnaire
that went astray and ended up in the
physical education department of a
large southwestern university. The
chairman replied that fellowships in his
field were “definitely not” in adequate
supply, and offered the view that
“physical education should be included
in the federal scholarship program.”—
D. S. GREENBERG

R&D: Ill-Starred Nuclear Plane
Project Is Subject of Hard Look
by General Accounting Office

A post mortem on the nuclear-pow-
ered aircraft program, which was
canceled by Presidential order in 1961
after 15 years and $1 billion had gone
into the work, has opportunely ap-
peared at a time when the TFX affair
has centered public attention on fed-
eral procurement policies and manage-
ment of research.

The review of the so-called ANP
(Aircraft Nuclear Propulsion) project
was carried out by the General Ac-
counting Office, the auditing arm of
the legislative branch, which was cre-
ated by Congress to keep tabs on how
the money the legislators appropriate is
spent. Although much of the material
in the GAO’s review of the Joint Atomic
Energy Commission-Department of
Defense project has appeared before in
Congressional hearings and committee
reports, the new study, with its detailed
chronology and allocation of blame in
unemotional auditor’s terms, makes a
useful primer of how not to conduct
an R&D project. (A copy of the re-
port, Review of the Manned Aircraft
Nuclear Propulsion Program, can be
obtained for $1 from the Accounting
and Auditing Library, General Account-
ing Office, 441 G St., N.W., Washing-
ton 25.)

The GAo review says that the ANP
project suffered severely over the years
from changes in emphasis and direc-
tion in the program. Sternest criticism,
perhaps, is directed at the Department
of Defense and the Air Force for failing
to furnish “sufficient and timely guid-
ance to those responsible for carrying
out the ANP program.” The record
shows, for example, that an AEC re-
quest in 1948 to pop for its views on
the military worth of a nuclear-powered
plane did not receive a reply until
1951, and then only under pressure.

The report goes on to relate how
facilities costing more than $17 mil-
lion were built but not used, or little
used, and how expensive design and
related work was wasted. The GAO says

_ also that cost data obtained from prime

contractors was unsatisfactory and that
unallowable costs were charged to con-
tracts. .
The veering course which the project
took and its failure to pay off in a
prototype plane or engine brought it
under constant scrutiny from Congress
and the Executive, and it was sub-
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