
such a foundation and the level of sup- 
port it has been provided amount to 
something of a miracle. Or maybe the 
wonder is that the NSF survived five 
years of congressional wrangling and an- 
other five or so of precarious budgets 
and then finally took root-a phenome- 
non that might be counted a miracle at 
least in terms of the theory of continuous 
creation. 

The problem with either of these no- 
tions is that during this same period 
every major industrial nation has ac- 
quired an organization of some kind with 
the responsibility for supporting basic re- 
search. All these countries, moreover, 
devote about the same proportion of na- 
tional resources, measured in relation to 
gross national product, as the United 
States does to basic research. The rea- 
son, in each case, is the same: the fear 
that by failing to support some basic re- 
search the country will jeopardize the 
future strength of its economic and mili- 
tary capacities. If the American achieve- 
ment is a miracle, even on a minor scale, 
it seems to occur with remarkable fre- 
quency and at rather predictable orders 
of magnitude elsewhere as well. The 
really interesting question about the 
NSF, which this comparative per- 
spective suggests, is how it differs in 
structure and function from its counter- 
parts in Britain, France, Germany, Can- 
ada, and elsewhere. Now that there is 
such a wealth of comparable experience 
against which to measure our own, there 
can be no convincing justification for 
continuing to examine the American 
case as though it were still sui generis. 

Even from a more parochial domestic 
perspective, it is impossible to appreci- 
ate the impact of the NSF on science and 
higher education, for better and for 
worse, without paying much more atten- 
tion than Lomask does to the ways in 
which the Foundation provides its sup- 
port. In discussing the origins of the de- 
cision to adopt the grant rather than the 
contract as the primary instrumentality, 
Lomask correctly notes that this deci- 
sion was made by Waterman and his 
aides, who themselves had come from 
the Office of Naval Research, where con- 
tracts were used exclusively, because 
their studies and inquiries showed that 
the grant, with its greater freedom and 
flexibility, was more appropriate. He 
fails to point out, however, the important 
precedent established by the private 
foundations, which had been the princi- 
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been able to avoid the use of contracts, 
since these were standard in all types of 
procurement involving nongovernmental 
agencies. 

More important, by adopting the proj- 
ect grant, coupled with peer review, the 
NSF was able to channel the bulk of the 
support it received into the laboratories 
where-in the opinion of the best-quali- 
fied specialists in each field-it would 
yield the best results. In other words, the 
technique has enabled the scientific com- 
munity to support the researchers it has 
judged best qualified even though the 
funds have been appropriated by a repre- 
sentative system well known for "pork 
barrel" politics-or, to put the case in its 
best light, for a concern with equitable 
distribution among regions, institutions, 
and qualified individuals. So sacred is 
the project principle in this country that 
even when institutional grants have been 
tried out, they have generally been "for- 
mula" grants tied to the degree of project 
support. Except for the effort in the 
1960's to create new "centers of excel- 
lence" and for certain of the fellowship 
programs, notably the National Defense 
Education Act, which was formulated by 
Congress, the project system based on 
peer review has been the preferred mode 
of support. 

Much has already been written about 
the consequences of this system for sci- 
ence and for the university system. It re- 
mains debatable, however, whether the 
Foundation is not too much committed 
to this system both for its own political 
good and for the good of the research 
universities. In a period in which the uni- 
versities must adjust to diminishing lev- 
els of support both for research and for 
education, it is open to question whether 
exclusive emphasis on the project system 
does not provide too much autonomy to 
the individual researcher and too little le- 
verage for the university administration 
to consolidate and trim existing activities 
and open up new ones. It is even ques- 
tionable whether, in view of the pres- 
sures the universities are now under not 
only to cope with overextensions in- 
duced by government support but also to 
endure the burdensome costs and inter- 
ference with academic freedom due to 
the vogue for "accountability," their de- 
gree of dependency upon the NSF and 
other government agencies is as healthy 
and as welcome as it was once almost 
universally considered. 

No history of the NSF that so neglects 
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American attachment to the liberal 
ethos, with its traditional emphasis on 
equality of opportunity and the more re- 
cent shift to a stress on equality of re- 
sults. It would also have to discuss both 
the remarkable benefits of peer review 
and the criticisms that have been made 
of its real and imagined weaknesses. 

None of these subjects is explored at 
all adequately in this account. In fairness 
to the author, it should be stressed that 
he was evidently commissioned to com- 
pose the sort of tale he has in fact told- 
an "informal" history blending "se- 
lected" important information with light- 
er material in an account that a wide va- 
riety of readers would find palatable. 
This he has certainly done, and done 
well, by the usual standards of such 
work, and it would be churlish to criti- 
cize him for not writing another, more 
serious kind of historical study. The 
Foundation, however, is not beyond crit- 
icism for soliciting this kind of scrutiny 
when it could have defined the need dif- 
ferently. Miracle or not, the NSF is one 
of this country's most important in- 
struments of self-government. As such, 
from time to time, it deserves and should 
encourage searching examination of its 
structure and function. Periodic check- 
ups of this sort are at least as valuable as 
a birthday greeting, however well de- 
served. 

SANFORD A. LAKOFF 

Department of Political Science, 
University of California, San Diego 
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Aristotle, Copernicus, Galileo, La- 
marck, and Lysenko were all individuals 
whose scientific theories were branded 
acceptable or heretical according to 
ideological circumstances. Dorothy Nel- 
kin has written a book that reminds 
us that examples of such politicization 
need not be drawn from another culture 
or another era. More than a century 
has passed since the publication of 
the Origin of Species, and 50 years have 
elapsed since Clarence Darrow defended 
Darwin's views against a literal inter- 
pretation of the Bible in the famous trial 
of John Scopes. Nevertheless, the theo- 
ry of evolution is still not universally ac- 
cepted in this country. Evolution has 
come to be a sine qua non of modern sci- 
ence; yet public school teachers are not 
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everywhere free to explain its features. 
Indeed, as Nelkin makes dramatically 
clear, in sections of the United States 
highly organized and politically in- 
fluential organizations continue to suc- 
ceed in their efforts to promote the in- 
struction of a counter-explanation, the 
biblical explanation of creation. 

Schools are widely held to be one of 
society's most powerful engines for the 
transmission of values from one genera- 
tion to the next. Napoleon is credited 
with observing, "As long as children are 
not taught whether they ought to be a 
Republican or a Monarchist, Catholic or 
irreligious, the State will not form a Na- 
tion." But whose values should the 
schools transmit? In the United States 
public schools are supposed to reflect the 
values of citizens, parents, and tax- 
payers in local school districts and 
states. In some regions, primarily the 
Deep South and Far West, these con- 
stituencies perceive the theory of evolu- 
tion as hostile to religious values to 
which they are intensely committed. In 
effect, for such opponents, evolutionary 
theory is a counter-religion. They even 
have a name for it, "secular humanism." 
If the First Amendment constitutionally 
prohibits teaching their religion, then 
why should the public schools be per- 
mitted to promote inimical views of an- 
other sect? In their opinion, if biological 
evolution is to be taught, then their re- 
ligious beliefs are due equal time in the 
classroom and equal space in textbooks. 

In a series of interesting short chap- 
ters, Dorothy Nelkin traces the cultural 
receptivity to the theory of evolution. 
Darwin's Origin of Species was pub- 
lished in 1859 and, despite its dramatic 
implication for those adhering to a strict 
interpretation of Genesis, met with sur- 
prising social acceptance during the next 
half-century. Much of the industrial ex- 
pansion and economic imperialism of the 
late 19th and early 20th centuries was 
justified under the banner of "survival of 
the fittest." Julian Huxley is portrayed 
as describing the "evolutionary vision" 
as a "naturalistic religion," and the late 
C. H. Waddington viewed evolution as 
providing "a secure basis for ethics." In 
1895, the National Education Associa- 
tion, the largest professional organiza- 
tion of public school educators in the 
United States, openly advocated a sec- 
ondary school zoology curriculum 
grounded in evolutionary theory. By 
1920, according to Nelkin, evolution was 
explained widely in high school and col- 
lege textbooks. 

However, in the 1920's the seeds of dis- 
pute began to grow. "Fundamentalist" 
interpretation of Protestant doctrine un- 
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derwent a substantial revitalization, and 
its adherents strongly criticized evolu- 
tion as being anti-God. Between 1921 
and 1929 antievolution legislation was in- 
troduced in 37 states. The high point of 
resistance during the decade came with 
the Scopes trial in Dayton, Tennessee. 

Scopes was defended by the colorful 
lawyer Clarence Darrow, whose incisive 
cross-examination made the Bible's de- 
fender, William Jennings Bryan, appear 
foolish to the scientifically sophisticated. 
Yet Darrow lost the case, and it was not 
until 1968 that the U.S Supreme Court 
struck down the Tennessee statute pro- 
hibiting the teaching of evolution. 

The current wave of opposition to 

public school teaching of evolutionary 
theory began in the late 1960's. Soviet 
space successes gave rise to a widespread 
inclination toward more rigorous instruc- 
tion in science. The National Science 
Foundation injected a substantial mea- 
sure of organizational and financial sup- 
port into the development of new sci- 
ence curricula. With NSF assistance, ex- 
tensive revisions were undertaken in 
high school physics, mathematics, chem- 
istry, and biology courses. The new biol- 
ogy series strongly stressed evolution, 
the stochastic nature of genetic transmis- 
sion, and the caprice of environmentally 
advantageous mutations. For those who 
adhered literally to the biblical master 
plan, all this "science" was a bitter pill 
to swallow. 

The condition for creationists was ex- 
acerbated by expansion of NSF support 
into the social sciences. "Man: A Course 
of Study" (MACOS) is a curriculum 
module stressing, among other concepts, 
human cultural adaptation to environ- 
mental conditions. The fact that groups 
such as Eskimos have from time to time 
sanctioned infanticide in order to limit 
the population to a size the environ- 
ment could support is seen by social sci- 
entists as a demonstration of man's ma- 
jestic ability to cope with his surround- 
ings. As seen by some religious fun- 
damentalists, this example is an un- 
justified relativist attack on value abso- 
lutes such as the sanctity of life and the 
prohibition against killing. Not only did 
the new biology curriculum promote 
evolution and the new social studies 
course endorse cultural relativism, these 
purposes were accomplished with the 
overt support of the federal government. 
Over a hundred million dollars in tax rev- 
enues had been spent by NSF for devel- 
opment of these heresies. Wrongdoing of 
such significance and of such magnitude 
surely deserved to be countered. 

Dorothy Nelkin illustrates the funda- 
mentalists' counterattack by a case de- 

scription of the political struggle in Cali- 
fornia to dilute coverage of evolution in 
that state's science textbooks. The 
creationists mounted a sufficient cam- 
paign, primarily through their spokes- 
men sitting as gubernatorially appointed 
members of the state board of education, 
to delay statewide adoption of a text- 
book series until equal weight was ac- 
corded the antievolution point of view. 
The final version of the textbook in dis- 

pute concentrated on evolutionary theo- 

ry, but the board of education succumbed 
to creationists' demands and sent a mem- 
orandum to all school districts reminding 
teachers that "whenever human origins 
were discussed, alternative theories 
should be presented." 

What accounts for the sustained resist- 
ance to evolutionary theory over the 
last 50 years? Nelkin suggests one major 
and one minor hypothesis. Her primary 
explanation is of a psychosocial nature. 
For many Americans, not only does sci- 
ence conflict with religion, modern sci- 
ence and its handmaiden technology 
have failed to provide the spiritual, and 
perhaps material, fulfillment promised in 
the American dream. Despite space age 
inventions, electronic marvels, and 
chemical wizardry, problems such as 
crime, environmental pollution, and eco- 
nomic instability persist. From such con- 
ditions, antievolutionists infer that sci- 
ence has misled and that the key to re- 
duced alienation and heightened well- 
being is a return to yesterday's values of 
truth and moral certainty. 

To be sure there have always existed 
pockets of resistance to science in this 
nation. In Nelkin's view, however, mod- 
ern Americans are increasingly ambiva- 
lent about science. She cites as evidence 
public opinion poll results that reveal 89 
percent of the U.S. population believing 
science to be necessary for a high stand- 
ard of living while simultaneously 76 per- 
cent are worried about excessive con- 
centration upon science and 72 percent 
believe we are becoming too dependent 
upon science. For Nelkin, the antievolu- 
tion movement directed at the public 
schools is a backlash against science. 

Nelkin acknowledges that objections 
to evolution may also be partially ex- 
plained by growing centralization of 
school decision-making authority. The 
book does not deal with the phenomenon 
in detail, but the last 50 years, coinciding 
with the science textbook controversy, 
have witnessed one of the most remark- 
able governmental transformations in 
our nation's history. At the beginning of 
the 1920's, there existed more than 
120,000 school districts in the United 
States. At that time, each elected school 
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board member represented approximate- 
ly 250 constituents. Citizens exerted sub- 
stantial control over school policies by 
regular and personal contact with these 
officials. In response to arguments made 
on grounds of efficiency by professional 
school administrators, the number of dis- 
tricts has been so reduced that today 
there exist fewer than 17,000 districts. 
Each school board member, on the aver- 
age, now speaks for approximately 3000 
constituents. The opportunity for local 
citizens to exert control over schools has 
suffered as a result. The condition is ex- 
acerbated by the growing tendency to 
elevate educational policy decisions to 
the state level and to permit teachers to 
engage in collective bargaining. Not only 
are there fewer school boards, they have 
less authority. Into the power vacuum 
have stepped professional educators. 
From the fundamentalists' perspective, 
the educational professionals have 
abused this power by promoting a secta- 
rian doctrine, "secular humanism." 

Ironically, the very processes that 
have placed the large majority of Ameri- 
cans at a greater distance from school 
decision-making permit a determined mi- 

nority to have disproportionate influ- 
ence. The concentration of school deci- 
sions in the hands of fewer officials, of- 
ten at the state level, as in statewide 
adoption of textbooks, enables highly 
organized groups, no matter how small, 
to exert great leverage. Their energies 
can be concentrated upon a single target, 
the state board of education or the state 
legislature. If they had to try their case in 
hundreds of school districts, the slender 
numbers and resources of the creation- 
ists would be swamped by the larger ma- 

jority who support evolution, either ac- 

tively or by being willing to leave profes- 
sional educators and academics to teach 
as they see fit. 

Nelkin's book, though somewhat ab- 
breviated in parts, is by any measure 
readable and by most measures accu- 
rate. In the absence of clear empirical 
evidence regarding the teaching of evolu- 
tion in high schools it may be, however, 
that she has overdrawn the case. With- 
out question, antievolutionists continue 
to succeed in their efforts to provoke po- 
litical conflict. Those of us who work 
closely with public schools, however, 
continue to be impressed by the distance 
between policy-making bodies and the 
classroom. Most school board members 
at both the local and the state level 
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continue to be impressed by the distance 
between policy-making bodies and the 
classroom. Most school board members 
at both the local and the state level 
know, even if they cannot afford to say it 
loudly, that their decisions are only 
loosely coupled to the organizational dy- 
namics of schools and the activities that 
take place in classrooms. Public school 
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policy-makers have too few sanctions, 
either positive or negative, at their com- 
mand to influence teachers widely. Con- 
sequently, it may be that several genera- 
tions of science teachers, having been 
steeped in evolutionary theory by their 
college teachers, are now instructing in 
the Darwinian vein with little concern for 
the political efforts of creationists. More- 
over, courts exhibit increasing reluc- 
tance to grant creationists equal text- 
book space. The courts have found such 
tactics to be in violation of the First 
Amendment's prohibitions against the 
establishment of religion. 

Regardless of the extent to which Nel- 
kin makes the case that evolution is 
being neglected in the classroom, she 
conveys a larger message. As is clear 
from the controversies that swirl around 
such undertakings as nuclear energy pro- 
jects, science is now an integral part of 
public policy decisions, and we will 
henceforth be observing the degree to 
which science and democracy can coex- 
ist. If science is increasingly a concern of 
public policy, then science instruction in 
public schools will increasingly be politi- 
cized. School politics reflects social con- 
troversies as surely as species originate 
by natural selection, and for that re- 
minder we can be grateful to Nelkin. 

JAMES GUTHRIE 
School of Education, University of 
California, and Board of 
Education, Berkeley 

The Upward Path 
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American Nobel laureates in science 
(persons who did their prizewinning 
work in the United States) tend to come 
from professional or business families, to 
go to elite schools, to be recognized 
early, to work under leaders in their 
fields, to publish more and to work hard- 
er than their unprized contemporaries, to 
receive their prize in early middle age 
and to have their lives changed by it. 
None of this, as Zuckerman says, is very 
surprising. "Ascent into the ultra-elite 
[of prizewinners] follows an almost 

commonplace script." Her contribution 
is to quantify it. 

Here are some of her numbers. 
Eighty-two percent of the 61 laureates 
educated in the United States came from 
professional or business families as 
against 90 percent of Supreme Court jus- 
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tices and 48 percent of holders of doctor- 
ates in science. Eighty-five percent of 
the laureates got their Ph.D.'s at one of 
13 institutions; 52 percent worked under 
prizewinners past or future. They earned 
their doctorates 4.7 years earlier than the 
average scientist, published more than 
four times as many papers, did their 
prizewinning work at an average age of 
39 and received their prizes 12 or 13 
years later. The prize made them public 
figures, lured some into punditry (a num- 
ber here would be intriguing), ended col- 
laborations prematurely (joint winners 
still working together at the time of the 
award continued together another 5.4 
years, single winners and their prime col- 
laborators parted after 3.6 years), and re- 
duced by 35 percent the productivity of 
those who had not previously enjoyed 
the attentions of the public. 

Some interesting points emerge. The 
elevated age at which the prizewinning 
work is accomplished suggests that sci- 
ence is not, as it is often said to be, a 
game for late adolescents. The age has 
not changed much over time: in the case 
of physics, 36.7, 33.9, and 37.0 for prizes 
awarded during the years 1901-25, 1926- 
50, and 1951-72, respectively. Another 
point concerns recognition before the 
prize. Citations in the professional litera- 
ture to work by laureates-to-be just be- 
fore their awards averaged 222 a year 
as against 6.1 for the common scientist. 
Seventy-eight percent of winners were 
members of the National Academy of 
Sciences when they were called to 
Stockholm. As Zuckerman observes, the 
Nobel prize does not go to unknowns. A 
third point is collaborative research. In 
the years 1901-25, 41 percent of the 
prizes were awarded for work done in 
collaboration; in 1926-50, 65 percent; in 
1951-72, 79 percent. Here, as in much 
else, the laureates led the masses. Dur- 
ing the same three periods, the per- 
centages of published papers with 
multiple authors were 25, 51, and 71. 

The world is no doubt richer for these 
numbers. It could have been still richer. 
Francis Galton found that great Victori- 
an scientists had small heads. How does 
the matter stand with American Nobel- 
ists? Are they longer or shorter than the 

average scientist? Have they fewer chil- 
dren, more wives, odder hobbies, strang- 
er pets? Zuckerman's line of inquiry 
does not run to such questions; she 
seems to take not biological or personal 
characteristics but early and continued 
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access to "advantages"'-excellent in- 
struction, elite institutions, all the neces- 
sary resources-as the chief determinant 
of scientists of prizewinning quality. She 
wonders whether other scientists, if 
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