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National Science Foundation : 

the First Six Years 
Dael Wolfle 

T h e  National Science Foundation is 
authority for the information that 38 
agencies of the Federal Government 
conduct scientific activities ( I ) .  I n  36 
of these agencies, the scientific work is 
organized about practical problems-. 
agriculture, aviation, medicine, meteor- 
ology, or some other applied interest. 
The  two exceptions are the National 
Science Foundation and the Smithson-
ian Institution; their focus is science it- 
self. Other agencies support fundamen- 
tal research, but only as underlying 
support for their more primary respon- 
sibilities. In  contrast, the National Sci-
ence Foundation has as its responsibilit) 
the advancement of science, in all its 
branches and regardlcsi: of its applica- 
tions. 

Depending upon the event one celects 
as marking the birth date, the founda- 
tion is only 6 or 7 years old. I t  was 10 
May 1950 when President Truman 
~ igned  the National Science Foundation 
Act of 1950; 6 April 1951 when Alan T 
IYaterman was sworn in as the first di- 
rector; and September of 1951 when 
Congress voted the first operating fund\ 
to the foundation (2 ) .  

I n  those few veari: the foundation has 
shown such a lusty growth that a review 
of its development and an appraisal of 
i t s  activities are timely. 

Functions 

T h e  power5 and responsibilities as-
signed to the foundation by Congress 
(3) are as follow^: "To develop and 
encourage the pursuit of a national 
policy for the promotion of b,\sic re-
search and education in the ccience~; to 
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initiatc and support basic scientific re-
search in the mathematical, physical, 
medical, biological, engineering, and 
other sciences . . . ; to award . . . ~ c h o l -
anhips and graduate fellowships in the 
mathematical, physical, medical, bio-
logical, engineering, and other sciences; 
to foster the interchange of scientific u 

information among scientists in the 
United States and foreign countries; to 
evaluate scientific research programs 
undertaken by agencies of the Federal 
Government, and to correlate the Foun- 
dation's scientific research programs 
with those undertaken by individuals 
and by public and private research 
groups; to maintain a register of scien- 
tific and technical personnel and in 
other way5 provide a crntral clearing-
house for information covering all x i -
entific and technical personnel in the 
United States, including its Tcrritories 
and possessions." 

Administrative Structure 

T o  carry out these responsibilitie\, 
Congress created a peculiar, two-headed 
structure. One head is the director; the 
other is the National Science Board. 
Both are appointed by, and both are 
responsible to, the Pre~ldent .  The  word- 
ing of the Act makes it clear that Con- 
gress intended neither to be a figure-
head, for important responsibilities were 
a ~ ~ i g n e dto each. T h e  director is thc 
chief executive officer of the foundation. 
and certain powers and dutirs are desig- 
nated as his. The  board can delegate 
additional powers and duties to him, 
but some responsibilities cannot be dele- 
gated. T h e  director (with the help of 
hi5 staff) select5 the recipients of fel-
lowships 'tnd scholarqhips and of grants 

and contracts in support of research. 
But final action on these matters must, 
in all cases, be taken by the board. Re- 
sponsibility for establishing policy is 
clearly assigned to the board and cannot 
be delegated, even to the board's execu-
tive committee. 

This structure represents a compro-
mise between two opposed ideas of ap- 
propriate organization that were debated 
all through the legislative history of the 
National Science Foundation Act. One 
group of supporters thought the foun-
dation should be headed by a Presiden- 
tially appointed board of 48 (later re- 
duced to 24) distinguished representa-
tives of the fields of science, education, 
and public affairs. This board was to be 
empowered to select the director of the 
foundation. T h e  director, under this ar- 
rangement, would have been responsible 
to the board rather than to the Presi- 
dent. Advocates of this structure hoped 
that a large board would insure wide 
representation of the views of scientific 
leaders, expected that the responsibility 
of membership would make appoint-
ment attractive to men of high compe- 
tence, and believed that this administra- 
tive structure would guarantee against 
the appointment of the foundation's di-
rector on political grounds. 

I n  contrast, other supporters of a sci- 
ence foundation-including, apparently, 
a majority of scientists (4)-thought the 
director should be appointed by, and 
should be directly responsible to, the 
President. T o  advise the director and his 
staff, advocates of this administrative 
structure recommended the appointment 
of an  advisory board, smaller in size than 
the supervisory board called for by ad- 
herents of the other school of thought. 
Advocates of this structure pointed out 
that such an arrangement was in better 
agreement with usual ideas of good gov- 
ernmental administration and argued 
that a large board would so diffuse re-
sponsibility that no one could be held 
responsible for the success or failure of 
the organization. 

This issue was more vigorously de-
bated than any other aspect of the 
foundation idea. Yet once the bill be-
came law, the argument quickly died. 
I t  is impossible to say how \\.ell an alter- 
native type of organization would havc 
worked, but Chester Barnard, former 
chairman of the National Science Board, 
\\.rote in the foundation's Fifth Annual 
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Table 1. Annual appropriations and Presi- 
dential recommendations of funds for the 
National Science Foundation. 

President'sFiscal Appro- recommen-
year priation dation 

Report: "During the five years of its 
work, this peculiar organization, de-
pending upon cooperation between the 
Board and the director, has worked ex-
ceedingly well." T h e  ab~ence  of any at- 
tempt to change the admini~trative 
structure is a testimonial to both the 
board and the director, for good coop- 
eration ha3 been essential and has ap- 
parently been achieved. 

Reputation 

There are both favorable and un-
favorable attitudes toward the founda-
tion. ,4s a slightly oversimplified d13-
tinction, the foundation has been ap-
plauded for what it has done and criti- 
ci7ed for what it has not done. O n  thc 
one hand, the foundation readily ac-
cepted respon3ibilitv for and quickly 
earned an excellent reputation for the 
manner in which it carried out its clearly 
as3igned function3 of making re3earch 
grant$, awarding fellow$hips, and in 
other ways giving direct, 3ulxtantive sup- 
port to research. O n  the other hand, the 
Congressional instruction3 to e3tablish 
national science policy are subject to 
varying interpretations; the foundation 
has been more deliberate about accept- 
ing this responsibility, and what it has 

done has frequently not come to public 
notice. Thus, the bulk of the criticism 
has been leveled against what the critics 
consider the foundation's failure to take 
a sufficiently dominant position in thc 
establishment of policy. In  short, the 
foundation has been approved for carry- 
ing out it3 rnore clearly defined reTpon- 
~ibilities and criticized for slowness and 
lack of aggrecsiveness in carrying out its 
lesi: clearly defined responsibilities. 

After a brief revie\\ of the qro~vrh of 
the foundation's annual budgets and 
scale of operations, I will discuss the 
programs of direct support to basic re-
search. 'The foundation's operating poli- 
cies concerning grants, fellowships, and 
other activities will be discussed in con- 
nection with those activities. Other policy 
questions will be taken up later, in a 
separate section. 

Growth 

When the National Science Founda- 
tion wai: first being debated in Congress, 
no one just how large itk n e ~ ~  might 
grow or how much money it might ef- 
fectively use. Early legi~lative proposnls 
therefore followed the customary prac-
tice of authorizing Congress to use its 
own judgment in making annual ap-
propriations. Hut before the enabling act 
was actually passed, an  economy wave 
swept through the Federal (;overnment, 
and one of the compromises that h e l p ~ d  
to secure passage was a limitation to 
$15 million on the amount of direct ap- 
propriations that Congress could make 
in any one year. Appropriations for the 
first few years were well below that ceil- 
ing, but in 1953 Congress removed the 
$15 nill lion limitation. 

I n  accordance rvith Government prac- 
tice, appropriations are for fiscal years- 
that is, the 1956 appropriation rvas for 
the period from 1 July 1955 through 30 
.June 1956. The  first appropriation, for 
fiscal year 1951, \vas only $225,000, an 

amount intcmded solely to allow thc 
foundation to organize. I n  subsequent 
years, as shown in Table 1, the appro- 
priations rapidly grew larger. 

With some variation froni year to 
year, the h i~ to r )  of thr annual appro-
priation has been about ai: follon~s: thc 
President recommended a figure some-
what above the appropriation for the 
previoui: year; the House of Repse~enta-  
tives lo ted the amount of the prelious 
year's appropriation, and the Senate, 
approximately all of the President's rc-
queTt; the Senate and the House of 
Representatives compromised somewhere 
between the amounts each had voted: 
thus, the foundation received the increas- 
ing appropriations shown in Table 1. 

T h e  di~tribution of the foundation's 
growing budgets among the princip'll 
areas of activity is given in Table 2. Tht, 
program has expanded in terms of the 
amount of money devoted to a particu-
lar type of support of science, and also 
by the addition of new types of support 
that were not feasible on earlier and 
smaller budgets. Table 3 shows the num- 
ber of research grants made each year. 
the number of fellowshipi: awarded, and 
the number of institutes for ~ciencc 
teachers supported, and gives other indi- 
cations of a growing program. 

Research Grants 

Grants in support of research consti-
tute the foundation activity that has 
been of most direct interest to the larg- 
est number of scientists and the activity 
on which, in most years, the foundation 
has spent the largest amounts of money. 
'The annual amount increased from $1 
nill lion in 1952 to $9.5 million in 1956 

and, during those 5 years, enabled the 
foundation to make 1969 research grants, 
many of them for 2-, 3-, or 5-year terms. 
T h e  average grant has been slightly 
above $12,000, for an average duration 
of 2 ycars, but some have been tcn or 

Table 2. Distribution of National Science Foundation expenditures among major activities. 

1957
Category (estimated) 

National science policy studies 
Research grants in: 

Biolo~ical and medical sciences 
Mathematical. physical, and enginet-ring sciences 

Gran's for support of research facilities: 
Biological and medical science3 
Mathematical, physical, and engineering sciences 

Graduate and postdoctoral fellowships 
Education in the sciences 
Rer iew of research and training proqrams 
Dis5emination of scientific information 
Attendance at international meetings 
"usistance to other federal scientific acti\ ities 
Executive direction and management 
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Table 3. National Science Foundatiorl activities in support of research and education in 
the sciences. 

----- ~ - - -. 

Category 
_ _ . ___ - _ 

Number of grants in the biological and 
medical sciences 

Number of grants in the mathematical, 
physical, and engineering sciences 

Predoctoral fellowships 
Postdoctoral fellowships 
Institutes for college teachers of science 
or mathematics 

1952 1953 1954 1955 1956 1957 
~ 

68 

28 
535 

38 

0 

how the foundation, with its small early 
budgets, could have decided otherwisf, 
yet the basis for the decision went well 
beyond budget limitations. Support of 
individual projects was the technique 
followed by the Office of Naval Re-
search, which in some respects was a 
pattern-maker for the foundation and 
from which the foundation secured a 
number of members of its staff, includ- 
ing the director. Moreover, the founda- 
tion has from time to time discussed this 
point with research scientists and has 
concluded that a majority of them favor 
grants for individual projects over other 
types of grants. The foundation's policy 
was given emphasis in the Fiftlz Annual 
Report: "Research can be supported by 
aiding departments or institutions with- 
out specification as to the precise nature 
of the scientific work to be done. How- 
ever, the Foundation believes that at 
present it can best aid progress in sci- 
rnce and the development of a concerted 
scientific effort throughout the country 
by selecting for support those problems 
in science adjudged most meritorious in 
the eyes of the country's leading experts 
in the respective fields." 

Along with the advantages of the 
policy adopted by the foundation there 
are also disadvantages. The method is in 
some respects a neutral one, for it merely 
adds a comparatively small amount of 
money to a larger amount that is already 
available, from other sources, for the 
same purpose and distributes that money 
in the same wav that most of the funds 
from other sources are distributed. Thus, 
although the foundation's decision has 
been made, perhaps it will want to re-
consider that decision as its stature and 
budget increase. For it is an exceedingly 
interesting question to ask: How soon, 
or on top of what level of already exist- 
ing support, or in what stage of develop- 
ment of a field is it desirable to make 
broad program grants, as distinct from 
individual project grants? 

Assuming that grants are to be made 
on an individual project basis, the foun- 
dation might passively wait for propo-
sals and then make grants in support of 
those that seem most meritorious, or it 
might decide, in advance, to concentrate 
its support in those areas of investigation 
that seem in greatest need. These alter- 
natives face every research-supporting 
agency, and the usual decision is to se-
lect some areas that the agency decides 
to emphasize. T o  some extent the foun- 
dation has also followed this course. 
Initially, as has already been pointed out, 
it did not support work in the social 
sciences; later, it announced that se-
lected work in the social sciences would 
he supported. I n  some of its annual re- 
ports the foundation has announced that 
it would emphasize certain research 
areas, for example those related to thc 
International Geophysical Year. 

Institutes for high-school teachers of sciencc 
or mathematics 0 

Conferences on special problems and areas 0 
Grants for attendance at international 
meetings outside the U.S. 23 

72 177 275 426 

100 197 313 308 
515 657 715 775 845 
42 79 70 150 239 

2 3 7* 12t 9$ 

0 1 6" 1 8  90$ 
8 19 21 29 


54 101 132 13 


" Two of these institutes were open to both high-school and college teachers. t Five of these institutes were 
open to both high-school and colle~e teachers. $ Four of these institutes were open to both high-school and 
c o l l r ~ e  teachers. 

more times that amount. and others have 
been much smaller. 

The foundation's annual reports list 
the individual research grants made dur- 
ing the preceding year. The headings 
under which those grants are classified 
indicate the scope of the foundation's 
research support : anthropological and 
related sciences, astronomy, chemistry, 
developmental biology, mathematical 
sciences, molecular biology, physics, 
psychobiology, regulatory biology, sys-
tematic biology, and general. 

The inclusion of anthropological and 
related sciences in this list is the out-
come of debate that goes back to the 
first year in which Congress considered 
establishing the foundation. I t  was clear 
from the beginning that physical and 
l2iological sciences would be included, 
but whether or not to include the social 
sciences was a major issue. Proponents 
contended that it was at least as impor- 
tant to advance the social sciences as 
the other branches of science and that 
inclusion would aid their development. 
Opposition was centered on one argu-
ment and one type of confusion. The 
argument ran that the social sciences 
were not so highly developed as other 
branches of science and that the ability 
of social scientists to solve important 
social problems was to be doubted. The 
confusion was between research on hu-
man problems and the practical control 
of human affairs. This confusion was 
illustrated in some of the debate when 
salesmen, legislators, and other practical 
manipulators of social affairs were iden- 
tified as social scientists. 

Thc outcome was a compromise that 
save the foundation itself freedom to 
decide. As early as 1947, some of the 
bills described the scope of the founda- 
tion as the "mathernatical, physical, 
medical, biological, engineering and 
other scienc's." This language, permis- 
sive but not mandatory with respect to 
ihc social scicnceq. as included in thc 
enabling act as it \ \as finally approved. 

I n  the course of its o\tn operations, 
the foundation early bccame engaged in 
studies in the social science area: studies 
of the state of development of individual 
fields of science, studies of the nation's 
manpower resources, studies of research 
trends, and studies of the economics of 
scientific research (5 ) .  In 1953 a staff 
position for social science was estab-
lished, and the foundation began a sys- 
tematic and continuing survey of the 
scientific status of work in the social sci- 
ences and of the foundation's role in 
such work. In  1954 the National Science 
Board approved recommendations for a 
limited program of support for social 
science research. 

Policy Issues on Grants 

The foundation has considerable free- 
dom to decide for itself how its support 
should be distributed and what types of 
grants will most effectively promote sci- 
entific progress. Thus, the foundation 
could make grants for individual proj- 
ects, or it could make general-purpose 
qrants that do not specify the particular 
\tudies to be supported. There is ample 
precedent for both types. For example, 
the National Heart Institute reported in 
1956 that it had made 650 grants for 
individual projects, 60 grants in support 
of broader programs of research, and 12 
grants under which the institution being 
supported was given almost complete 
freedom to work on any research problem 
that seemed appropriate. The American 
Cancer Society makes large grants to 
selected universities to permit each to 
endow a research professorship for the 
life of the incumbent. 

The type of grant that it will make 
is a matter of fundamental operating 
policy of any foundation, and the Na- 
tional Science Board of necessity had to 
consider this matter very early in its 
deliberations. The decision was to sup- 
port individual projects. I t  is hard to see 



Facilities for Research 

In  1955 and 1956 the foundation 
undertook the systematic study of the 
national need for scientific installations 
that were not likely to be provided from 
other sources. I t  recommended that the 
Federal Government assume responsi-
bility for providing large-scale and ex-
pensive research facilities when the ne'ed 
is clear and when support is not likely 
to come from other sources. Although 
Congress has not approved this recom-
mendation as a statement of general 
policy, appropriations permitted the 
foundation to broaden its scope in 1956 
by allotting half a million dollars to the 
construction of research facilities. This 
small beginning was greatly increased in 
1957, when a markedly enlarged budget 
permitted the allotment of $4 million 
to the construction of a radio-astronomy 
installation in West Virginia, $500,000 
toward the construction of a nuclear re- 
actor at Massachusetts Institute of Tech- 
nology, $135,500 toward the construc-
tion of computation centers and for re- 
search in numerical analysis at five uni- 
versities, and $750,000 to assist field sta- 
tions for biological research. 

Fellowships 

In  contrast to its policy with respect 
to other activities, the foundation began 
its fellowship program at about the same 
level that has been maintained during 
subsequent years. This early emphasis 
on graduate fellowships was dictated by 
the growing shortage of research scien- 
tists and by the termination of the fel- 
lowship program of the Atomic Energy 
Commission. 

The 3200 graduate fellowships that 
have been awarded have been divided 
in roughly equal proportions among stu- 
dents who are entering their first year of 
graduate study, those who have already 
had one or more years of graduate woik, 
and those who are in their final year of 
graduate work. The percentage of frl-
lowships awarded to students who are 
just beginning graduate work has, how- 
ever, increased some~vhat over the years. 

The foundation has also awarded 327 
postdoctoral fello~vships-typically to 
young scientists. In 1956 a program of 
senior postdoctoral fellorvships was initi- 
ated, with 52 awards to mature scientists 
who gave promise of profiting from a 
year of research or study free from their 
usual duties. In  1957 a program of fel- 
lowship~ for teachers of science was 
started, with 100 grants. 

Classified by field of study, the Eel-
lolvships, a t  all levels, were distributed as 
follo~vs during the first 5 years: 28 per-
cent in the life sciences, 23 percent in 
chemistry, 22 percent in physics and 
astronomy, 13 percent in engineering, 9 

percent in mathematics, and 5 percent 
in the earth sciences. By geographic re- 
gion, distribution of these fellowships 
matched, almost exactly, the distribu-
tion of applications and was in close 
agreement with the geographic distribu- 
tion of graduate students. The  universi- 
ties attended by the fellorvship winners 
have been much more concentrated geo- 
graphically, for the highly selected stu- 
dents to whom fellowships were awarded 
have tended to concentrate in the uni- 
versities of greatest renown and best sci- 
entific facilities. 

The foundation has authority to 
award undergraduate scholarships as 
well as graduate and postdoctoral fel-
lowships but has not exercised that au-
thority. The decision may not be a per- 
manent one, but thus far the foundation 
has adopted the farsighted position that 
it is not in the national interest to offer 
federal scholarships to undergraduates 
who wish to become scientists so long as 
similar support is not available to under- 
graduates who wish to specialize in other 
fields. 

Fellowship Policy Problems 

Prior to World War 11, most graduate 
students in the sciences earned a con-
siderable portion of their expenses by 
serving as assistants in classroom or lab- 
oratory. There were a few fellowships, 
and there were alwavs a few students 
whose graduate work was financed in 
other ways. But an assistantship was the 
standard rnethod of support, and the 
number of assistantships largely deter-
mined the number of graduate students. 
After World War I1 it became desirable 
to increase the number of scientists, and 
the Atomic Energy Commission, the Na- 
tional Institutes of Health, the National 
Science Foundation, and other agencies 
began offering graduate fellowships in 
numbers that would have been incon-
ceivable a few years earlier. An increase 
in the number of graduate students ma- 
terialized, but perhaps there have also 
been other results that shouId be con-
sidered. Some faculty members com-
plain that the large number of fellow-
ships makes it difficult to get assistants 
and that the students who are appointed 
to assistantships are consequently of 
lower quality. A few critics have even 
expressed the wish that first-year grad- 
uate fello~vships be abolished. The factu 
of the case are not clearly known, but 
if the effects are as some people claim, 
then one cannot help but wonder about 
buch questions as these: What are thc 
educational advantages of a fellowship 
over an assistantship, and vice versa? 
Does the alleged lower quality of grad- 
uate assistants have an adverse effect on 
the education and nlotivation of the un- 
dergraduate students who are taught, in 

part, by these graduate 'isslstants? 1s 
there some pattern for combining thr 
educational values of fellowships and as- 
sistantships that would be more desirable 
that the present system of granting fcl- 
lowships for all years of graduate train- 
ing? This is not a nice, neat set of prob- 
lems that can be solved in a year or two 
The problems will be with us for a long. 
time, and they deserve more systematic 
analysis than they appear to have re-
ceived. The National Science Founda-
tion alone cannot do this job, but, in co- 
operation with university and collegc 
teachers, it could conduct a study that 
would be of wide interest to the educa- 
tional world. 

Conferences and Institutes 

The foundation has supported a num- 
ber of research conferences, beginning 
\ ~ i t h  eight in 1953 and rising to 29 in 
1956. Many of these conferences have 
crossed disciplinary boundaries, and 
many have attracted eminent participants 
from other countries. One was the Inter- 
national Arid Lands Meetings, arranged 
by the AAAS in 1955. Others have been 
centered on such diverse topics as anom- 
alous magnetization of rocks. radiocar- 

u 


bon dating, problems of nuclear struc-
ture, quantitative biology, Lie groups 
and Lie algebras, radio astronomy, and 
problem-solving behavior. 

As another contribution to the ex-
change of scientific information, the 
foundation has enabled a number of 
American scientists to attend interna-
tional meetings held in other countries. 
After a steady increase (Table 2 ) ,  the 
number of travel grants dropped sharply 
in fiscal year 1956, for in approving the 
1956 budget, the House of Representa-
tives refused to authorize funds for for- 
eign travel. A year later Congress re-
versed its attitude, so this useful service 
was resumed and is again in full swing. 

In 1953 the foundation began to sup- 
port summer conferences or institutes for 
college teachers of science. The number 
of such institutes grew steadiIv in the fol- u 


lowing years. A year after the first insti- 
tutes for college teachers were held, the 
foundation scheduled a similar institute 
for high-school teachers. The usefulness 
of these institutes in providing additional 
knowledge of science and mathematics to 
high-school teachers of these subjects was 
quickly recognized. One such institute, 
in 1954, was followed by six in 1955, 18 
in 1956, and 90 in 1957. 

In  1956-57 the foundation tried out 
the idea of year-long institutes for high- 
school teachers. Emphasis, as in the sum- 
mer institutes, was on science and mathe- 
matics rather than on pedagogy, and the 
universities and colleges that give insti- 
tutes of both types developed, in many 
cases, special courses to meet the teach- 
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ers' special needs. The number of aca-
demic-year institutes will jump from 
two in 1956-57 to 16 in 1957-58. 

The  foundation's efforts to improve 
the teaching of science and mathematics 
in high schools has had a widespread ap- 
peal; in the 1957 budget, Congress in- 
cluded $5 million more for this purpose 
than the foundation had requested. The 
history of the foundation's summer in-
stitutes also illustrates both the possibili- 
ties and some of the difficulties of foun- 
dation leadership. Similar institutes, with 
financial support from industry, had been 
running for several years before the foun- 
dation entered the field. The foundation's 
entry apparently had an encouraging 
effect on the development of additional 
industrially supported institutes. But this 
good effect has been partially canceled, 
and perhaps even reversed, by the recent 
great increase in the number of founda 
tion institutes and by the fact that the 
stipends offered to participating teacheri 
have been larger than those given to most 
of the teachers who attend the indus- 
trially supported institutes. 

Dissemination of Information 

The rapid increase in amount of scien- 
tific publication makes it more and more 
diffiiult to locate and secure those re-
search reports that are pertinent to a 
particular study. The foundation has in- 
terested itself in several aspects of this 
problem. I t  has given financial assistance 
to several abstracting services; it has co- 
operated with the Library of Congress in 
developing a center for storing and dupli- 
cating translations of foreign materials; 
it has arranged with several scientific so- 
cieties for the regular publication of 
English translations of Russian research 
reports; it has supported studies of auto- 
matic or machine translation, and, to in- 
crease the background of knowledge upon 
which such efforts must draw, has sup- 
ported fundamental studies of language 
and linguistics. 

T o  make the large number of research 
reports that are published within the 
Federal Government more readily avail- 
able, the foundation supports a report 
reference service in the Library of Con- 
gress. More recently it has established iti 
own Government Research Information 
Clearinghouse, from which a research 
worker can secure help in locating in- 
formation about Government-sponsored 
research in his field. 

Scientific Manpower Register 

In  1952 the foundation assumed re-
sponsibility for the National Scientific 
Register, which had been established 
carlier a t  the instigation of the National 
Security Resources Board. When the 
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foundation itself studied the operation 
and use of specialized manpower rosters, 
~t decided to decentralize the register by 
using the resources of the specialized sci- 
entific societies. Accordingly, contracts 
xere written with a number of societies 
(for example, the American Chemical 
"ociety and the American Institute of 
Physics) to maintain registers in their 
fields. These separate registers are con- 
ducted on a coordinated basis and can, 
~f conditions ever require, be quickly 
combined into a single and centrally ad- 
~ninistered register. 

National Science Policy 

Three passages in the basic legislation 
define the foundation's policy-forming 
responsibilities. One is the clear mandate 
"to develop and encourage the pursuit of 
a national policy for the promotion of 
basic research and education in the sci- 
ences." The other two are "to appraise 
the impact of research upon industrial 
development and upon the general wel- 
fare" and "to evaluate the scientific re-
search programs undertaken by agencies 
of the Federal Government." 

As was described earlier, the founda- 
tion has made a number of policy deci- 
sions to guide its own operations. It  has 
been on perfectly safe ground in these 
matters, for it has been dealing with its 
own activities and has not encroached on 
the preserves of any other agency. How 
much farther should it go? The basic 
legislation requires interpretation. It  
seenls clear that the Congressional in- 
structions "to develop and encourage the 
pursuit of a national policy" were not 
meant to be limited to the foundation's 
own research-supporting activities. Surely 
Congress did not create a National Sci- 
cnce Board of 24 distinguished leaders of 
science, education, and public affairs 
solely for the purpose of settling the is- 
sues that arise in the normal operations 
of the foundation itself. Without mini- 
mizing the importance of these issues, it 
seems clear that Congress must have ex- 
pected the National Science Board to 
play a larger role, to go beyond the con- 
fines of the foundation's own owerations. 
and to establish national-as contrasted 
with foundation-policy. The instruc-
tions to evaluate the programs of other 
agencies and to appraise the impact of 
research on industrial developnlent and 
general welfare support this interpreta- 
tion. 

How to carry out these larger responsi- 
bilities has been a source of considerable 
puzzlement. Basic work in science is not 
amenable to central coordination, and 
scientists oppose vigorously any attempt 
at direction and control. Clearly, the 
policies of the foundation cannot be dic- 
tatorial ones. Equally clearly, if thc 
foundation is to exercise a constructive 

influence on the development of research 
and education in the sciences, it has to 
do more than merely approve the exist- 
ing state of affairs. Understandably, 
therefore, the foundation has moved cau- 
tiously into its area of policy-making re- 
sponsibility. Moreover, the foundation is 
not the only federal agency that supports 
research. The potential friction and jeal- 
ousies confronting a fledgling agency that 
tried to "evaluate" the programs of other, 
and frequently much larger, federal agen- 
cies are obvious. 

Nevertheless, the foundation was given 
responsibility for policy. In carrying out 
that responsibility it was obviously neces- 
sary to start with things as they were, 
lor the foundation came into existence 
after many other scientific agencies were 
already at work and after the policies 
that guided their operations had already 
been established. This fact seenls to have 
been overlooked by some of the founda- 
tion's critics; they have acted as if no 
policy existed prior to the foundation's 
establishment, and as if the foundation 
should suddenly create policies. This is 
unrealistic. The foundation might modify 
existing policies; it might recommend 
directions of change that seemed desir- 
able; it nlight study ~vhat  has worked 
\$re11 and what less well in the past and 
make recomnlendations on that basis. 
Through such means the foundatioii 
nlight evolve changes and improvements 
in policy, and to support those changes 
it could keep Congress, other agencies, 
and the scientific conlmunity aware of 
the directions in which it sought to movc. 
and the future policy goals that it con-
sidered desirable. 

During the foundation's beginning 
)-cars there was comparatively little em- 
pl.lasis on these matters, for the founda- 
tion deliberately chose to get its operat- 
ing programs started first and not to 
devote much of its energies to polic) 
matters until it had established its posi- 
tion in the scientific world. Some critic.: 
were dissatisfied with this course and 
kept urging the foundation to move more 
rapidly. 

In 1954 the foundation, the other in- 
terested agencies, and the President's 
office prepared an executive order (6) 
that defined more clearly the responsi- 
bilities of the principal federal agencies 
that had research interests. Each agency 
that had scientific interests was given au- 
thority to conduct and support basic re- 
search in fields closely related to its op- 
erating responsibilities. The foundation 
was given the wider responsibility of sup- 
porting general-purpose basic research. 
In  order to maintain this division of 
responsibility, the heads of other agen- 
cies with research interests were in-
structed to keep the foundation informed 
of their activities and to keep their own 
applied work under review to make cer- 
tain that it was undertaken with appro- 
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priate consideration for the existing 
linowledge in underlying basic fields. 

T h e  Executive Order also instructed 
the foundation to review the research 
programs and activities of the Federal 
Government, in cooperation n i th  the 
federal agencies concerned, and to mahc 
recommendations to the heads of the 
other agencies involved; to nlalie studies 
dnd recommendations concerning ril-
search, scientific manpower, resources. 
and the foreseeable needs of the nation. 
and to recommend to the President 
policies for the Federal Government that 
would strengthen the total scientific effori 
and help to define federal responsibilitieh 
within that effort. 

Here lvas clarification. T h e  foundation 
was made the principal adviser to the 
rest of the Federal Government on all of 
its research activities. Moreover, it was 
given responsibility for surveying na-
tional (federal and nonfederal) research; 
manpo~ver,  and resource needs and for 
making appropriate recommendations. 
A clear-cut example of a policy decision 
under these general powers lvas the foun- 
dation's recommendations, in 1956, thal 
the Government should terminate its re- 
search efforts to develop a substitute for 
natural rubber and that the Government 
laboratories for this purpose should be 
transferred to private hands. These rec- 
ommendations lvere approved. 

Against the background of the execu- 
tive order, and to judge by its olvn ac- 
tions, the foundation seems to have de- 
fined its policy responsibilities as being of 
two types: ( i )  T h e  collection and dis- 
semination of statistical and other infor- 
mation-concerning trends in science, 
scientific personnel, and the support of 
science-that may be used as a basis lor 
policy; ( i i )  the issuance of statements 
concerning conditions that are considered 
desirable for thc advancement of science. 

Information as Basis for Policy 

This lvas the first policy function to be 
adopted. I t  has accounted for much the 
largest portion of the expenses that the 
foundation classifies under the heading 
"Xational science policy studies" (Table 
2 ) .  

T h e  foundation publishes annually a 
report entitled Federal Funds for Scienct. 
( 7 ) .Each report gives figures on obliga- 
tions and expenditures for three consecu- 
tive years. Various brealidowns present 
detailed information, by field of science. 
go\-ernment agency, type of expenditure, 
and so forth, of the money the Federal 
Government is investing in research and 
development. Other reports have also 
appeared: the foundation has studied 
the financial support of graduate stu-
dents (8) and the demand in industry 
for scientists and engineers ( 9 ) ;  it re-
ports, a t  regular intervals, the grants 

made by federal agencies in some fields 
of science (10) ; its "fact book" on scien- 
tific manpower (11) is the best single 
source of statistical information on thc 
nulnber and characteristics of scientist5 
in the United States. T h e  information in 
these reports is valuable to many persons 
and grows increasingly so as reports on 
the same topics acculnulate and pernlit 
the study of trends in the support ol 
science. 

Foundation support is enabling three 
fields of science to nlalie detailed studies 
of their o ~ v n  occupational characteristics, 
problems, and trends ~v i th  rvspect to re- 
search, manpower, and education. These 
studies of the ficlds of mathematics; 
physiology, arld psychology ~vill  furnish 
information that ~vi l l  be useful to mem- 
bcrs of those fields in a variety of policy 
dccisions, in planning educational pro-
grams, and ill assessing currc.nt develop-
ments. 

I n  its statistical studies and in its sup- 
port of the analysis of individual fields 
of science, the foundation is in an ad-
mirable fashion fulfilling its own first 
definition ol its policy role: the provision 
of useful information. 

Somc of the science legislation bills 
that were considered in Congress ~vould 
have given the foundation responsibil- 
ity for coordinating the scientific activi- 
ties of other federal agencies. Other 
bi!ls ~vould have required the foundation 
to coordinate its own program with those 
of other agencies. There Fvas obvious diq- 
agreement about the proper relationship 
bet~veen the foundation and other agen- 
cies that had scientific interests. T h e  dis- 
agreement has continued. As was pointed 
out earlier, the President's executive or- 
der of 1954 instructed the loundatioil to 
revie~v other research programs, but to 
do so in  cooperation ~v i th  the agencies 
concerned, and to malie recomnlenda-
[ions to the heads of those agencies as 
ivell as to the President. 

Some critics would like to have seen 
the foundation enter with a reformer's 
zeal into the task of reviewing the activi- 
ties of other agencies, but they have nut 
presented evidencc that great reform is 
necessary or that strong action nould 
have been effective. T h e  foundation ha< 
decided that a quieter dnd truly coopera- 
t i le type of re vie^\ is its proper coursr 
of action and has begun to make such 
i e ~ i e n s  when requested to do so by an- 
other agency. 

\\'bile reviens of other agencies halt 
not been a major feature of foundation 
activities. reviews of the support given 
to the different fields of science have 
been. The  foundation and other federal 
agencies that support research exchange 
information concerning applications re-
ceived and grants made. Thus, the foun- 
clrrtion staff mciilber ~ v h o  is responsible 
for ~vorli in any particular field is aFvarc 
of other 1vorli in his field that is being 

bupporied by the Government. I-Ie ant1 
his advisory panel also keep informed of 
work being done outside of Government. 
This information is used by the founda- 
tion in determining the support that it 
gives to a particular area of research 
and provides, for all of the agencies con- 
cerned, a continuous overview, of the 
distribution of support among the fields 
of science. 

I n  addition to having an informatloll- 
gathering and advisory role with respcct 
to purely scientific matters, the founda 
tion has an  advisory role with respect t i  

decisions that are made primarily or1 
othcr grounds but that have an  influence 
on scientific progress. I t  has an oppor-
tunity to play a peculiarly constructi~e 
role in such problems, for it has the 
whole of science as its realm of interest 
while other agencies have their centers 
of interest somewhere else. Yet thesc 
other agencies nlalie decisions that influ- 
ence scientific developments. The  Atomic 
Energy Commission decides to give nu- 
clear reactors to schools of engineering 
so that more young engineers will be ac- 
quainted with nuclear technology. T h e  
Selective Service System decides to in- 
duct or  to defer graduate students who 
are approaching age 26. T h e  Depart-
ment of Defense decides to place great 
i>;nphasis on research and development 
leading to a particular ne\\ weapon. I11 

none of these cases should the effects on 
science be the sole determinant of 
~ jhe the r  the program is approved. Hut 
science and scientists will be affected by 
the decisions that are nnde .  As the chief 
scientific adviser to the rest of the Gov- 
ernment, the foundation has an oppor-
tunity to make clear-insofar as it can 
see clearly-the inlplications of such de- 
cisions for the scientific nelfare of thc 
( ountry. How extensively the foundation 
has engaged in this advisory function is 
not linomn. Advice can frequently bc 
most useful if given quietly and without 
public notice. T o  the extent that it is 
given in this fashion, it does not appear 
on thc public record. 

Statements of Policy 

T o  some persons, a policy is a formal 
pronouncement. Examples are easy to 
find; the Cabinet member or agency head 
who announces, "It is our stated policy 
that . . ." and the document that begins, 
"Henceforth it shall be the uniform pol- 
icy of the . . ." are ~vell  known in Gov- 
Prnlnent circles. T h e  President seemed to 
have this type of policy pronouncement 
in mind ~vhen,  in his budget message for 
1952, he told Congress: "the Foundation 
~vill  formulate a broad national policy 
designed to assure that the scope and the 
quality of basic research in this country 
are adequate for national security and 
technological progress." 



lcrent concept of policy from the 011,-

illustrated by the foundation's informa- 
tion-gathering activities. There prob-
ably never \rill be " a  broad national 
policy [on scientific matters]." At least, 
the foundation has shonn no evidence of 
trying to \+,rite one, and probably their 
ansner to anyone \rho suyqests that they 
should \vould be, "Go ahead and try it!" 

The  foundation has, however, made a 
few, formal statements of policy concern- 
ing matters of broad interest and impor- 
tance. T h e  foundation itself lists several 
such cases (including policy recommen-
dations concerning federal r~sponsibility 
to aid in the training of scientists and 
science teachers-matters that were con- 
sidered earlier in this article).  

Increased support for basic research. 
O n  a number of occasions the founda- 
tion has stated that support for funda- 
mental or uncommitted research is a t  too 
low a level in comparison with the sup- 
port for applied and developmental re-
search. Because it is easier to secure leg- 
islative and popular support for research 
that has an obvious bearing on such prac- 
tical matters as military technology or 
the cure of disease. i t  will undoubtedl~ 
continue to be necessary to hammer awah 
at the importance of basic research, even 
though the rate a t  which the foundation'$ 
own budget has increased is an encourag- 
inq siyn that the foundation's insistence 
on the importance of basic research i ,  
beiny heeded. 

Conszderations of loyalty in connection 
~ 7 t hgrant^ for nonclassified basic re 
rearch. Probably all thoughtful observer, 
agree on the necessity for inqu i r in~  into 
the loyalty and security of scientists who 
are working on classified problems. Eui 
judgments vary about the appropriate- 
ness of these considerations when the 
\rork is not classified. In  a period in 
which extremists were willing to dis-
qualify a person from receiving federal 
support for research on unclassified prob- 
lcms if charqes-even unverified and un- 
tested ones-were raised concerning hii 
loyalty, the foundation courageously pro- 
claimed and follo\red a policy that was 
subsequently adopted by the Nationa! 
Institutes of Health and that the Prmi- 
dent, on recommendation bv the Na-
tional Academy of Science?, announceti 
as Government-wide policy j 1 2 ) .  U n d i ~  
this policy the foundation does not knou -
ingly support anyone who, either by ad 
mission or conviction, has been shoxi n to 
be disloyal to the United States but in 
all other cases makes its decisions con- 
cerning the support of unclassified re-
search solely on the merit of the proposal 
and the experience, competence, and in- 
tegrity of the investiyator, a9 judged by 
scientists who h ~ v e  a working. ltnowledgc 
of the investigator ancl the research are'i 
in ~vhich he plans to work. 

Overhead on research contlacts. I.\'itli 

1111. r;ipitl grorvtli of Government st~pl)ort 
of research since \Vorld \Var 11. thc r .~  
ha, becn much interest, and some coil- 
f ~ ~ s i o n ,in the matter of p a ~ m e n t  for the 
indirect costs of research. Universities do 
not keep such detailed cost accounts that 
they can accurately separate the costs of 
instruction from the cost? of research 
\Vhen the same faculty member engage7 
in both teaching and research, \ \hen he 
uses hls research program as a means of 
tcachinq his advanced students, ant1 
\ \hen he sometimes dip? into the simi. 
supply for research and teaching mate- 
rials, it ~vould be costly to maintain thi 
detailed records that ~roulcl complctel) 
separate research from instruction costs. 
I n  contrast, Government agencies that 
are more familiar n i th  procurement con- 
tracts than ~ t i t h  the support of research 
insist on detailed cost accounting.. T h e  " 
result, over the years, has been that dif- 
fercnt ayencies have allowed diffcrcnt 
amounts for overhead on research grants 

T o  prevent such confusion, the mili- 
t lry services, aftcr extensive discussion 
with university officials, developed what 
has come to b r  called the "Elue Book" 
as a guide to the determination of a l lo~r -  
able indirect costs. T h r  problem re-
mained, ho\revt~r, and in 1954 the 
Bureau of the Eudqet requested thc 
foundation to study the whole matter of 
pxyment for indirect costs of research 
and to recommend policies that could be 
uniformly followed bv the several federal 
agencies. T h e  foui~clation complied with 
this requcct and recommended that ill- 
direct costs be paid to universities \rhcn 
the university recluestcd such payment; 
that the universit~ have some ontinn in 
deciding how indirect costs \rere to 1 ~ .  
computed; that whcn a university has 
selected its preferred method of deter-
mininy indirect costs, all federal agen- 
cies pay a t  the snme rate; and that, to 
protect the public interest, the Govern- 
ment reserve the right to determine ail 
appropriate overhead rate when the op- 
tion selected by a university results in 
a rate that is significantly higher than 
2.5 pcrccnt of the snlarics paid to mem- 
bers of the project staff or that exceeds 
the rate determined in accordance with 
"Blur Book" principles. T h e  foundation 
rstimated that. durino 1956. the uniforin 
adoption of these rccommendatiori\ 
~ r o u l d  havc increased federal research 
costs by not more than $8 million 

Any foundation faces the dilrmma of 
following in the traditions established 1,) 
other foundations or of striking out on 
newer and bolder pathways. If it follows 
traditional patterns ancl has little money, 
it can expect to add only bits and pieces 
to what is already being accomplished, 
ljtlt it will be reasonably free from criti- 

1 i\m If it ,rcts with boldners, i t  is cc~taiii  
to be criticized and likely to riialie sonit 
fnirly serious mi~takcs,  but it alco stand< 
a chance of accomplishing a creat deal 
more than it \rould have achieved in 
more traditional ways. 

T h e  National Science Foundation ha; 
not had as much freedom to c h n ~ i i t \  
o\vn course as have the private found t- 
tions. Dependent as it is on annual ap- 
propriations from Conyress, the founda 
tion has been limited in the extent to 
nhich it could depart from traditional 
patterns. Another conservative force ha? 
been the foundation's relations nit11 
other federal ayencies. Under these cir- 
cumstances the foundation started out on 
the path of conservative operation. What  
its future practices will be is not clear, 
but there has been a broadening of oper- 
ations into newer areas, and a somewhat 
bolder approach may develop after the 
foundation has established its reputation 
and gained the full confidence of scien- 
tists, Conyressmen, and representativcc 
of other agencies interested in research. 
Reading, seriatim, its six annual reports 
gives one an impression of increasing 
confidence on the part of the foundation 
and a basis for belief that the next few 
years may see more boldness than have 
the earlier ones. 

Nevertheless, there are major proh-
lcms that have important long.-run im- 
plications for the ~velfare of science but 
that have not yet been seriously studied, 
either bv the National Scirnce Founda- 
tion or by anyone else. T h e  two follow- 
iny examples are intended not to exhaust 
the list but to indicate the ranye of diffi- 
cult policy issues that can be tackled 
more appropriately, ancl probably more 
effectively, by the National Science 
Foundation than by any other agency. 

Policies of other agencies. T h e  foun- 
dation's own policies affect science. Sq 
do those of other ayencies, sometimes in 
unknown ways. An interesting example 
is the scheme for circumventing Civil 
Service salary limitations by contractinq 
with a nongovernmental institution to 
nrovide services that the Government 
agency miyht itself perform. Recentl! 
the Department of Defense contracted 
~ r i t h  five universities to establish ancl 
manage the Institute for Defense Analy- 
sis, to replace the JYeapon Systems Eval- 
uation Group that had operated as an  in- 
service Government agency employing 
Civil Service personnel. T h e  function 
continues to be that of comparing ant1 
evaluating. the weapons and weapon sys- 
tems developed by the Army, Navy, and 
Air Force. T h e  announced reason for the 
change was that each of the three servicc,s 
maintained a similar organization on a 
contract basis and that the Department 
of Defense could not compete with the 
individual services in employing scien- 
tists and enyineers of high quality unless 
it also used the contract basis. 



There are some administrative advan- 
tages in operating through a contract, 
and greater flexibility is sometimes 
achieved in this way. Moreover, the con- 
tract relationships have given the mili- 
tary services access to the specialized 
competence of many individuals who 
would not be willing to accept Civil 
Service appointments. The liaison thus 
established with civilian science has ad- 
vantages. On the other hand, there are 
disadvantages in a dual system. Scien-
tists employed on a Civil Service basis 
rvithin the Government have had their 
status disparaged, and competition for 
employees has occurrcd. The assump-
tion by a university laboratory of re-
qponsibility for applied work has not 
always been advantageous to the univer- 
qity. The point of these statements, how- 
ever, is not to decide whether it is 
desirable or undesirable to have a dual 
system of in-service and contract-man-
aged scientific installations; the problem 
is too complex to admit of a simple yes- 
or-no answer. The point is that the foun- 
dation is responsible for advising the 
President on matters of broad scientific 
policy and for consulting with other fed- 
eral agencies on the problems that affect 
scientific progress. The proliferation of 
contract agencies may strengthen the 
total scientific resources of the federal 
departments or may detract from the in- 
service research laboratories and weaken 
the bonds of confidence, common pur-
pose, and day-to-day contact between re- 
search man and administrator. Certainly, 
the foundation has no ready answer to 
this problem. But neither does it have 
a vested interest in any particular answer 
or management system. Who better than 
the foundation could watch the situation, 
point out the implications of various 
methods of managing research programs, 
study the effectiveness-and perhaps the 
growing or declining effectiveness-of 
research installations, and express the 
best judgment of thoughtful and impar- 
tial advisers? 

Size of research budgets. I t  takes only 
relatively brief discussion with university 
presidents to uncover a considerable body 
of uneasiness about the long-term effects 
of the rapidly increasing federal expen- 
ditures for research and development 
and the heavy concentration of funds on 
the physical sciences. The Federal Gov- 
ernment has become the major source of 
research funds for some of the universi- 
ties. What are the effects of this situation 
on the education, utilization, and distri- 
bution of scientists, on education in other 
fields, on the ways in which the Federal 
Government is using its powers to influ- 
ence the development of science? The 
university officers and faculty members 
who ask these questions are well aware 
of the national need for a large-scale sci- 
entific effort and they appreciate the role 

of thc univcrsities in that eflort, but they 
also want to guard the universities 
against distortion and damage that might 
result from too great emphasis on one 
aspect-even on one very important as- 
pect-of a university's function. 

There are other questions that are 
raised by the size of current research 
budgets. Are we getting diminishing re- 
turns for our expanding research budg- 
rts? Are there adequate means of main- 
taining an appropriate level of support 
for important, but in the public eye less 
popular, areas of research? Decision5 
made on the basis of little knowled~e 

0 

nevertheless influence the trends being 
considered, and such decisions are made 
every day. 

The foundation has recognized these 
questions. Its own studies have provided 
most of the available information. It  has 
recommended policies for the payment 
of compensation for the indirect costs of 
research. I t  has repeatedly stated that 
too small a fraction of the total research 
budget of the nation is being devoted to 
basic research. But the heart of the prob- 
lem remains untouched. With appropria- 
tions for research going steadily upward, 
with the belief generally held that there 
are not enough well-qualified research 
scientists, and with the statement fre-
quently made that the limitation on sci- 
entific progress is men and not dollars, 
the question is inevitable: Where are 
we heading? 

There are obvious difficulties in tack- 
ling such problems as those just de-
scribed, and there is no guarantee that 
every effort will be wholly successful. The 
problem of understanding the effects on 
universities of the greatly increased level 
of Government support for research and 
development illustrates at least one of the 
difficulties. There has been much enthu- 
siasm for the greater amounts of money 
available for the support of science, but 
there are also widely held fears that the 
current emphasis on science may work to 
the detriment of the humanities and so- 
cial sciences; that the emphasis on proj- 
ect research and applied problems may 
work to the detriment of basic uncom-
mitted research; that the team approach 
and the formal project, with its deadlines 
and required progress reports, weaken the 
research training of graduate students; 
and that perhaps in other ways long-term 
values are being sacrificed for short-term 
objectives. Whether these attitudes-
both the enthusiasm and the fears-are 
justified or not, they exist, and attention 
should be given to them. Certainly the 
scale and pattern of financial support for 
research have changed drastically in the 
past decade, and the changes have 1111-

doubtedly had important effects on t h ~  
character of university organization and 
university education. I t  would be highly 
desirable to begin to study these effects. 

The foundation initiated such a stud) 
several years ago. The study committec 
gave careful and constructive thought to 
the matter of overhead payments on re- 
search contracts but, so far, has not re- 
ported on the other, and more funda-
mental, problems. Perhaps this early con- 
centration of attention on one aspect of 
a broad problem was due to the inherent 
difficulties of the other aspects. Perhap\ 
it indicated the special interests of the 
committee members. In any event, the 
educational world is still waiting for a 
report on some major issues that the 
foundation hoped to study constructively. 

Regulation and Control? 

In  addition to the policy functions con- 
sidered in the preceding section, some of 
the foundation's critics would have it go 
still farther beyond its basic function of 
promoting science. They have wanted 
the foundation to help Congress or the 
President control the budgets and pro- 
grams of other agencies. 

Some critics are not content to have 
the foundation establish policy for the 
promotion of basic research and educa- 
tion in the sciences but would have it 
also assume responsibility for initiating 
actions and recommending policy that 
should be adopted in response to, or as 
a result of, developments in science. An 
illustration will make the distinction 
clear. In 1956 the National Academy of 
Sciences published a series of reports on 
the biological effects of atomic radiation 
and made a number of recommendatioris 
for action. The  foundation, instead of the 
Sational Academy of Sciences, might 
have carried out these studies and made 
these recommendations. Perhaps, how-
ever, it should not; perhaps the non-
governmental status of the National 
Academv of Sciences makes it the more 
disinterested, and hence the more appro- 
priate, agency for such difficult judg-
ments. The question is, should the foun- 
dation, in terms of its Congressionally 
given responsibility, make such studies 
and recommendations-if not on the bio- 
logical effects of radiation (since that 
was done by the Academy), then on 
other actions that the Federal Govern- 
ment or the nation as a whole should 
take in response to developments in 
science? 

There is growing sentiment that some- 
one should be seriously and continuously 
concerned about such issues. Because no 
agency has accepted this kind of respon- 
sibility, many are being urged to do so-- 
the National Science Foundation, the 
AAAS, and others. 

If the foundation were to attempt to 
determine the budgets for other federal 
agencies and if it were to attempt to tell 
the nation what should be done as a con- 
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srqwnce of scientific findings and dr-
Lelopments, two great difficulties would 
immediately become apparent. First, the 
foundation would be assuming responsi- 
bility for formulating policy in areas 
which extend far beyond its authority for 
regulation and enforcement. I t  is quite 
true that, within carefully defined limits, 
other federal agencies have both scien- 
tific activities and regulatory powers; 
pure food and drug laws and various 
other safety measures are examples. But 
the foundation does not have regulatory 
authority; it can only advistb. 

I f  it did have regulatory authority, the 
second difficulty would a r i s ~ .  The con-
centration in a single agency of such 
colossal power over the whole course of 
science would almost certainly alienate 
the general scientific support that is es- 
sential for the foundation's success. 

There have been several attempts in 
past decades to establish a federal de- 
partment of science or, through other 
means, to bring about strong central co- 
ordination of federal scientific effort. 
Every one of these efforts has failed. In  
discussing the attempts and the reasons 
for their failure, A. H.  Dupree has ana- 
lyzed the requirements for a successful 
central coordinating agency. Among the 
requisites, such an institution would have 
to have "not only a legal authority within 
the government, but a moral authority 
with all the estates of science in the coun- 
try and a position of honor among the 
great scientific societies of the world. 
. . . In  the twentieth century, govern- 
ment research became so colossal that by 
its use of funds and personnel it could 
control the dynamics of the other estates 
of science. JYith this dominant position, 
the approbation of all science became an 
absolute necessity. To  be truly represen- 
tative of the varied interests of the pro- 
fessional natural scientists, engineers, and 
social scientists who demand a voice im- 
plies a certain amount of independence 

in the face of the government's interests 
The need for reconciliation of the go\- 
ernment's legitimate demand for respon- 
sibility and the scientists' essential stake 
in independence is one way of stating the 
unsolved dilemma of all attempts at 
central scientific organization" (13). 

If Dupree's analysis is sound, an at-
tempt by the foundation to adopt a. 
strong a role as some of its critics seem 
to demand would guarantee its collapsr 
and failure. 

The National Science Board appears 
to have recognized this danger, for it ex- 
plicitly rejected the belief "that govern- 
ment can and should Jirect the course of 
scientific development in this country." 
In commenting on this decision, the 
chairman of the board wrote: "It is 
clearly the view of the members of the 
National Science Board that neither the 
National Science Foundation nor any 
other agency of the Government should 
attempt to direct the course of scientific 
development and that such an attempt 
would fail. Cultivation, not control, is 
the feasible and appropriate process 
here" (14). 

Over-all Appraisal 

Each friend and each critic of the 
foundation is entitled to his own ap-
praisal of how well it has done, of how 
the progress of science has been influ- 
enced by the foundation's existence, and 
of how well it has measured up to his 
expectations. On the basis of a fairly 
close acquaintance, since 1946, with the 
problems of bringing the foundation into 
being and getting its activities started, I 
feel more complimentary than critical. 
If the pace of development has some-
times seemed slow, that is less import- 
ant than the direction of movement, and 
the foundation has moved progressively 
in what seem to be desirable directions. 

H. H. Goddard and the 

Hereditary Moron 

If the early history of mental deficiency 
may be said to date from Itard, so its 
later "vogue" dates 100 years later from 
Henry Herbert Goddard. From the Wild 
Boy of Aveyron, at the end of the 18th 
century, to the modern understanding of 
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mental retardation of today is more than 
a span of 150 years; it marks the transi- 
tion from an era of ignorance and callous 
feeling to one of enlightened human ac- 
ceptance. And for the last 50 of those 
years we are most heavily indebted to 

If the pace has seetned slow, one muC.t 
also remember the puzzling problems of 
a new federal agency that was estab-
lished with some doubts about its neces- 
sity and some limitations on its activi- 
ties. If, in spite of these dificulties, one 
wants to be severely critical, he should 
have a well-thought-out answer to the 
auestion of how he. under similar cir- 
cumstances, would have guided the foun- 
dation in its first 6 years. 
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the "disco~ery" of the moron. For the 
heartsick parents of the mentally rc-
tarded and their children who never 
grow up all owe Goddard a debt which 
far transcends his scientific research and 
the many social ramifications of his effec- 
tive publications. 

There have been periods when the 
feeble-minded were considered les en-
fants du bon Dieu, and others when they 
were thought to be inhabited of devils. 
In our time they have been the intermit- 
tent objects of faltering scientific inquiry 
or of maudlin welfare sentiment. Their 
very designation has moved from such 
terms as idiocy, to imbecility, feeble- 
mindedness, mental deficiency, and now 
an ambiguous mental retardation, with 


