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irector, Life S
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 and

B
iotechnology Institute, T

he P
ennsylvania S

tate
U

niversity

D
R

. P
A

M
E
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. F
E

R
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N
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rofessor of

M
athem
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D
R
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A

R
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R
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, C
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niversity of
C
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N
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and V
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echnical M
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leveland, O
H

D
R
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N
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 K
. JO

N
E

S
 V

ice C
hair, Law

rence R
. Q
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P

rofessor of E
ngineering and A
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U
niversity of V
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A

M
O

N
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. K
E
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hair, P
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m
eritus and

P
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enter for International D
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ent

&
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echnology T
ransfer, T

ulane U
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D
R
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R
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outh C
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regon S

tate U
niversity
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R
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&
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 and C
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echnology O
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N
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 C
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ington, D
E
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. D
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 C
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D
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U
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isconsin, M

adison

D
R

. D
A

N
IE

L S
IM

B
E

R
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F
F
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ore H
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P
rofessor of E
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niversity of

T
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D
R

. B
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U
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U

K
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P
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om
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D
R
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H
A

R
D

 T
A

P
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C
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D
R
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H

A
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 D
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O
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D
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O
N
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D
R
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. C
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LW
E
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irector, N
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F
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, E
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inee pending U
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. S
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T
he N

ational S
cience B

oard consists of 24 m
em

bers plus the
D

irector of the N
ational S

cience F
oundation. A

ppointed by
the P

resident, the B
oard serves as the governing board of

N
S

F
 and provides advice to the P

resident and the C
ongress

on m
atters of national science and engineering policy.
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PR
E

FA
C

E
T

he quest for new
 frontiers over the last half of the 20th century has increased our N

ation's prosperity, created
vast new

 areas of econom
ic activity, and im

proved the quality of our lives. T
he system

atic pursuit and
exploitation of new

 know
ledge, through sm

all steps and transcendent leaps, has built a solid foundation for the
future. T

hrough its stew
ardship of the N

ational Science Foundation and its advice to the President and C
ongress

on science and engineering policy, the N
ational Science B

oard has been a vital contributor to the astounding
progress in science and technology w

e have w
itnessed during the past 50 years.

T
he B

oard w
as established by an A

ct of C
ongress in 1950 to serve as the independent governing board of the

N
ational Science Foundation. T

he fram
ers of the 1950 A

ct insisted that the Foundation be run by those w
ho

understood science firsthand. T
he N

ational Science B
oard consists of tw

enty-four m
en and w

om
en and the

D
irector of the N

ational Science Foundationem
inent scientists, engineers, and educatorsw

ho guide the w
ork

of the governm
ent's fundam

ental science and engineering research agency. T
his diverse, rotating cast of m

em
bers

from
 large and sm

all academ
ic institutions, various disciplines and regions of the country, foundations, and private

industry provide their tim
e and expertise to ensure that A

m
erica's investm

ent in the future rem
ains strong.

O
n the occasion of the N

ational Science B
oard's fiftieth anniversary, w

e celebrate an institution that has helped
chart a course tow

ard and through som
e of the w

orld's m
ost challenging advances in know

ledge. T
his brochure,

a "history in highlights," offers snapshots of key m
om

ents chosen for their national im
pact and for the insight

they provide on the values and principles that guide the inner w
orkings of the B

oard in its governance of the
N

ational Science Foundation and in its national policy role.

T
he relationship betw

een the B
oard and the Foundation is distinct am

ong governm
ent research agencies. Indeed,

the B
oard's second C

hair, C
hester B

arnard, president of the R
ockefeller Foundation, used to refer to the B

oard as
"this peculiar organization." T

he singular partnership betw
een the B

oard and the Foundation has been largely
responsible for creating in the U

nited States w
hat is the w

orld's m
ost vibrant and fruitful research environm

ent.

If in the 20th century science and technology m
oved tow

ard center stage, in the 21st century they w
ill com

m
and

it. O
ur quality of life w

ill depend in large m
easure on our N

ation's ability to generate new
 w

ealth, safeguard the
health of our planet, and create opportunities for enlightenm

ent and individual developm
ent. T

he contributions
of research and education in science and engineering m

ake possible advances in all these areas.

A
s w

e em
bark on a new

 century w
here research has becom

e global and the need for cooperation and innovation
has never been greater, w

e pause to rem
em

ber the m
any distinguished m

en and w
om

en w
ho have contributed so

m
uch to the B

oard's and Foundation's success and honor their w
ork. W

e hope these highlights from
 the history

of the N
ational Science B

oard illum
inate not just w

here science has been, but also the principles of excellence,
independence, and public service that w

ill enable us to m
eet the grand challenges ahead.

E
am

on M
. K

elly, C
hair

N
ational Science B

oard
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1945-1959: fFalE
A

,C
E

 A
N

D
 C

O
L

D
 IM

A
5111

W
hen W

orld W
ar II ended in Septem

ber 1945, scientists in the U
nited States w

ere regarded w
ith respect and

aw
e fir the seem

ing m
iraclespenicillin, radar, the just-revealed atom

ic bom
bthat transform

ed civilization.
Senior scientists and engineers w

ho had m
anaged w

artim
e research called for a new

 agency to m
ake H

era! patronage
of research perm

anent. T
he T

rum
an A

dm
inistration agreed that the U

nited States needed new
 know

ledge to m
eet the

m
ortal challenge of the new

 C
old W

ar.

B
ut the hopedfir single science agency never developed. B

y the tim
e the N

ational Science Foundation (N
SF) cam

e
into being w

ith the first N
ational Science B

oard m
eeting in D

ecem
ber 1950, the governm

ent had other im
portant

research sponsors, notably the A
tom

ic E
nergy C

om
m

ission (A
E

C
) and the O

ffice of N
aval R

esearch (O
N

R
). In the

1950s, the Foundation grew
 cautiously in the shadow

 of larger research agencies; B
oard and D

irector sidestepped the
national policy role assigned to them

 by law
. B

y 1957, w
hen the Sputnik crisis convinced A

m
ericans that the Soviets

w
ere w

inning the C
old W

ar, the Foundation had gained enough stature to w
arrant a m

ajor expansion.

T
he D

ebate of 1945-1950
V

annevar B
ush w

as a leading inventor and engineer. A
t the outset of W

orld W
ar II, he obtained the strong

backing of President Franklin D
. R

oosevelt to harness the N
ation's scientific resources. A

s head of the O
ffice of

Scientific R
esearch and D

evelopm
ent (O

SR
D

), he organized hundreds of research projects in university and
industrial laboratories. B

y w
ar's end, B

ush w
as one of the m

ost fam
ous scientists in the N

ation. A
n A

pril 3, 1944
cover story in T

im
e m

agazine called him
 the "G

eneral of Physics." W
hen peace cam

e in the sum
m

er of 1945,
the "general" w

as m
arshaling his troops on another frontthe creation of a peacetim

e governm
ent agency that

w
ould replicate O

SR
D

's success

D
uring the w

ar, B
ush had convinced R

oosevelt that the m
ost efficient w

ay to use the N
ation's best university

researchers w
as to keep them

 on their cam
puses and fund them

 from
 W

ashington. H
istorically, A

m
erican'

science w
as undertaken in private laboratories and self-supporting universitiesin 1930 universities perform

ed
$20 m

illion w
orth of privately funded research (equal to about $170 m

illion in today's currency). B
ut O

SR
D

brought enorm
ous federal support to the table. B

y 1943, it had aw
arded $90 m

illion in university research grants.

In 1944, R
oosevelt asked B

ush to prepare a report on postw
ar arrangem

ents for science. B
ush convened four

com
m

ittees of leading figures, including Jam
es C

onant, president of H
arvard; L

ee D
uB

ridge, w
ho ran the

w
artim

e M
assachusetts Institute of T

echnology (M
IT

) lab that developed radar; Isaiah B
ow

m
an, president of

B
E

ST
 C

O
PY

 A
V

A
; L

A
M

1950 N
otional Science B

oard's

fist m
ina

N
SB

 G
ait C

onant

n
1 P,



Johns H
opkins U

niversity-, H
enry A

llen M
oe of the G

uggenheim
 M

em
orial Foundation; and leaders from

m
edical schools and private foundations. W

hen the report w
as ready in M

ay 1945, R
oosevelt had died and the

new
 president, H

arry S. T
rum

an, received it.

ScienceT
he E

ndless Frontier w
as a m

anifesto for governm
ent to provide regular funding for university basic

research and the education of future scientists through a single new
 agency. B

ut the report stated strongly that to
protect it from

 undue political influence, the novel enterprise had to be m
anaged by scientists them

selves. T
he

report proposed a national research foundation run by a board of "nine M
em

bers, w
ho should be persons not

otherw
ise connected w

ith the G
overnm

ent."

T
rum

an thanked B
ush and allow

ed ScienceT
he E

ndless Frontier to be released w
ithout com

m
ent. Im

m
ediately,

B
ush arranged for Senator W

arren M
agnuson (D

-W
A

) to introduce a bill that w
ould im

plem
ent the report. B

ut
in fact, the President did not agree w

ith the plan. H
e w

anted the central science agency to have a single D
irector

answ
erable to him

. A
s H

arold D
. Sm

ith, director of the B
ureau of the B

udget (B
O

B
), said in hearings, A

n
agency w

hich is to control the spending of public funds in a great national program
 m

ust be part of the regular
m

achinery of governm
ent."

B
ush and his colleagues, including B

ow
m

an, took issue w
ith T

rum
an. C

laim
ing to represent the voice of

A
m

erican science, they gathered thousands of signatures and published their letter to T
rum

an in the N
ew

 Y
ork

T
im

es. T
he group argued that if control w

as in the hands of a single, politically appointed D
irector, he w

ould
be unable to w

in over the best universities, nor guide them
 w

isely. W
hen a bill to create a B

oard-controlled
Foundation passed C

ongress in 1947, T
rum

an vetoed it.

T
he fight over com

peting visions of w
ho should control the new

 agency dragged on. A
nother issue w

as the
Foundation's national policy role. T

he T
rum

an W
hite H

ouse and B
ureau of the B

udget w
anted the Foundation

to evaluate other agency research program
s and m

ake national science policy. A
 report by T

rum
an aide John

Steelm
an in 1947, w

hich surveyed research and developm
ent (R

&
D

) across governm
ent, supported T

rum
an's

case. B
ut the fast-grow

ing A
E

C
, O

N
R

, and N
ational Institutes of H

ealth (N
IH

) arranged for their C
ongressional

patrons to m
inim

ize the proposed new
 agency's role in prospective bills.

T
he com

prom
ise bill that finally passed in 1950 stated that "the Foundation shall consist of a N

ational Science
B

oard...and a D
irector," both appointed by the President to six-year term

s. T
rum

an and B
O

B
 got a D

irector;
B

ush and his colleagues got a governing B
oard of tw

enty-four-m
em

bers w
ho "shall be em

inent in the fields of
the basic sciences"...and "selected solely on the basis of established records of distinguished service." T

he B
oard

m
em

bers, and not the President, w
ould elect the B

oard's C
hair.

1951 M
c O

nto&
 presents

evidence of transposable genetic

elem
ents (N

obel 1983)

N
SB

C
hair B

arnard



T
he Foundation w

as to evaluate and correlate federal research program
s and "develop and encourage the pursuit

of a national policy for the prom
otion of basic research and education in the sciences." O

n M
ay 10, 1950, at

a train stop in Pocatello, Idaho, President T
rum

an announced he had signed a new
 law

, P.L
. 81-507, that

"established in the executive branch of governm
ent an independent agency to be know

n as the N
ational Science

Foundation."

A
ctivating the card and Foundation

T
he Foundation w

as conceived, but not yet born. O
n June 25, 1950, N

orth K
orean forces attacked South K

orea
and troops m

obilized under U
nited N

ations C
om

m
ander G

eneral D
ouglas M

acA
rthur w

ere ordered to push
them

 back. T
rum

an declared the N
orth K

orean aggression a C
om

m
unist strategy to underm

ine "the free w
orld."

In the press of em
ergency appropriations, the H

ouse hacked to zero the $450,000 the A
dm

inistration had
requested for the new

 science agency. D
uB

ridge w
rote to Steelm

an: "W
ould the possibility of reinstatem

ent [be]
increased if the President should prom

ptly announce the creation of the N
ational Science B

oard and the
activation of this im

portant new
 agency?"

Prom
ptly follow

ing D
uB

ridge's letter, the N
ational A

cadem
y of Sciences, as allow

ed by the N
SF A

ct, gave the
W

hite H
ouse a list of those it thought qualified for the B

oard. O
n Septem

ber 30, 1950, T
rum

an signed letters
of invitation to som

e of the m
en on the N

A
S list, but also to others suggested by Steelm

an, am
ong them

 tw
o

w
om

en, tw
o A

frican A
m

erican academ
ics, and tw

o m
em

bers of the C
atholic clergy. L

ater, C
ongress decided

on a budget of $225,000 for the Foundation through June 1951.

A
 Poilitical D

irector?
It w

as an im
posing group that gathered at the W

hite H
ouse on D

ecem
ber 12, 1950. T

hough President T
rum

an
had not yet arrived, Steelm

an opened the m
eeting. B

oard m
em

bers elected C
onant as chairm

an and C
harles

D
ollard of C

arnegie C
orporation of N

ew
 Y

ork as vice chairm
an. T

he N
SF A

ct m
andated an executive com

m
ittee,

of w
hich D

etlev W
. B

ronk w
as elected chairm

an. B
ronk, a biologist, w

as president of Johns H
opkins U

niversity
and of the N

ational A
cadem

y of Sciences.

M
em

bers at this first m
eeting had heard rum

ors that T
rum

an had offered the post of the Foundation's D
irector

to som
eone they considered less than qualified for the job: Frank P G

raham
, a lam

e-duck U
.S. Senator and

form
er history professor. A

ccording to later accounts, T
rum

an show
ed up and asked w

hat they had been talking
about. Som

eone replied that they'd been w
ondering w

hat qualifications T
rum

an thought w
ere appropriate for the

Foundation's D
irector.

N
511

G
air B

arnard
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"F
inancial support for research serves a double

purpose: A
cquisition of scientific know

ledge

and developm
ent of scientists."

C
hester I. B

arnard, B
oard C

hair (1951.1955)

22

T
rum

an answ
ered, "T

here's only one criterion. H
e m

ust get along w
ith m

e." T
hus continued the tension of how

m
uch the W

hite H
ouse w

ould control a Foundation explicitly endow
ed by C

ongress w
ith its ow

n independent
governing B

oard.

B
y law

, the President w
as required to seek the B

oard's advice before m
aking a form

al nom
ination. B

oard protests
eventually caused G

raham
 to w

ithdraw
 from

 consideration. A
t the B

oard's fourth m
eeting in M

arch 1951, a
telegram

 from
 T

rum
an announced he w

ould nom
inate A

lan T
. W

aterm
an, form

er Y
ale physicist and chief

scientist of the O
N

R
, as D

irector. W
aterm

an had been on the B
oard's list of candidates for D

irector, and his
nom

ination w
as greeted "w

ith audible relief' by the m
em

bers.

A
l Science A

dvisor for the Fresident, a II:D
efense R

ole or N
SF?

Just as contentious as the m
atter of w

ho should serve as the Foundation's D
irector w

as the question of w
hether

there w
as a need for a W

hite H
ouse science advisor. E

arly in the B
oard's tenure, W

all Street banker W
illiam

 T
G

olden becam
e President T

rum
an's consultant on the question of how

 to m
ount another m

ajor research effort
if the K

orean hostilities accelerated into a third w
orld w

ar. In late 1950 and early 1951, G
olden discussed w

ith
scientific leaders in and out of governm

ent, including the B
oard, the idea that the President should have a

science advisor.

A
t its second m

eeting on January 3, 1951, the B
oard opposed G

olden's notion of a science advisor because that
job w

ould entail national policy advice as w
ell as the coordination of governm

ent research, including defense
researchresponsibilities the N

SF A
ct had granted to the Foundation. Ironically, B

oard C
hair C

onant did not
think the tiny Foundation should activate its defense role, but "things just snow

balled" at the m
eeting because

E
xecutive C

om
m

ittee C
hairm

an B
ronk, w

hom
 B

oard m
em

bers overw
helm

ingly supported for the D
irector's job,

said he w
ould not consider the position if the Foundation did not exercise its full pow

ers. T
hus, in order to keep

B
ronk a candidate for D

irector, the B
oard w

ent on record opposing the science advisor plan.

Soon afterw
ards, B

ronk m
et w

ith the trustees of Johns H
opkins, w

ho doubted he could be president of N
A

S,
director of the new

 Foundation, and president of their university all at once. B
ronk took him

self out of the
running for D

irector. T
he science advisor question w

ould arise again later, but for the m
om

ent the B
oard, at its

third m
eeting in February 1951, took the opportunity to issue a statem

ent that the Foundation w
ould not, after

all, activate its defense role.

1953 W
atson and C

rkk determ
ine

double held stiuclure d D
N

A

(N
obel 1962)

N
S

B
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Setting the T
erm

s for A
cadem

ic Science
T

he early B
oard set up com

m
ittees corresponding to the eventual divisions of the yet-to-be staffed F

oundation.

T
he B

oard tried to organize graduate fellow
ships for scientific study or scientific w

ork, but the initial year's budget
w

as too sm
all. T

he first fellow
ships w

ere not aw
arded until 1952.

W
hen W

aterm
an becam

e D
irector, he decided the F

oundation w
ould operate as had O

N
R

 by aw
arding grants

instead of contracts. G
rants gave investigators m

ore freedom
 and w

ere less cum
bersom

e to adm
inister. T

hey also

im
plied trust and lessened the im

pression of governm
ent control. In addition, W

aterm
an decided that staff w

ould

use outside panels to advise N
S

F
 about w

hich proposals to fund.

F
ollow

ing a form
at used by the R

ockefeller F
oundation, W

aterm
an and the staff presented the B

oard w
ith a slate

of grants to aw
ardall in biology, as it happenedon F

ebruary 1, 1952. B
oard m

em
ber Jam

es A
. R

eyniers
w

rote a letter to B
ronk, saying that "som

e B
oard m

em
bers w

ere not at all pleased by the 'rubber stam
p' m

anner

in w
hich the 'docket of grants w

as presented to it for approval." H
e w

ent on to com
plain that the incident w

as
indicative of N

S
 B

's "grow
ing isolation from

 the operation of the agency."

B
oard m

em
bers w

ent into executive session and afterw
ards, their qualm

s allayed, approved the slate.

C
om

m
unications betw

een W
aterm

an and the B
oard rem

ained cordial and productive through this and other
tw

ists along the path to a fully functioning F
oundation. W

aterm
an m

ade a concerted effort to engage the B
oard

at a level of decision m
aking that w

ould still allow
 him

 to m
anage F

oundation affairs from
 day to day. B

ut it w
as

clear that a key decision point had been passed: the F
oundation w

ould be largely staff-run.

H
istorian J. M

erton E
ngland notes how

 m
uch the choice of W

aterm
an as the F

oundation's first D
irector

shaped the agencyright dow
n to the m

ultiple-choice rating system
 for the scientific quality of proposals

(from
 "excellent" to "poor") that rem

ained in use for decades. B
esides influencing the procedures and values

of F
oundation staff, W

aterm
an left another legacy: dose and considerate w

orking relations betw
een the D

irector

and the B
oard.

&
T

ending Politicall Freedom
s

T
he W

hite H
ouse and B

O
B

, as during the debate of 1945-1950, w
anted the F

oundation to exercise a national
policy role. H

ow
ever, both W

aterm
an and the B

oard w
orked to avoid becom

ing a central coordinator and

evaluator of federal R
&

D
 program

s. C
om

pared to other federal agencies such as the A
E

C
 and N

IH
, the

F
oundation's resources w

ere m
iniscule. T

aking possibly controversial stands on other agencies' program
s could

m
ake N

S
F

 vulnerable to retaliation.

1954 F
ist hum

an

organ im
plant

N
S
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arnard

B
E

ST
 C

O
PY

 A
V

A
IL

A
B

L
E

1954 S
alk develops [introduces]

vaccine against polio

e.

) 4



T e 960s



G
R

O
W

T
0-0 A

N
D

 C
C

D
IN

IFO
D

E
R

IC
E

In his January 20, 1961 inaugural address, John E
 K

ennedy declared that "the torch has been passed to a new
generation, born in this century, tem

pered by w
ar and disciplined by a hard and bitter peace." H

e launched a rapid
U

.S. m
issile build-up and established the A

pollo program
 to best the Soviet U

nion in the new
 frontier of space. T

he
C

old W
ar turned icy w

ith show
dow

ns over B
erlin in 1961 and Soviet m

issiles in C
uba in 1962. Scientific research

w
as part of the N

ation's C
old W

ar arsenate though K
ennedy praised its intellectual value as w

ell Federal support for
research and developm

ent stood at $8 billion in 1960 and w
ould double in five years. W

ithin that total, support
of basic research at all fideral agencies m

ore than tripled. B
y 1965, N

SF's budget reached $416 m
illion, w

ith
alm

ost $276 m
illion supporting research and the rest finding education, including graduate education.

T
here follow

ed enorm
ous grow

th in large -scale scientific projects and advances across all disciplines, thanks to generous

support from
 an array of fideral agencies. A

s the decade advanced, the N
ation's environm

ental aw
areness grew

, as

did hope that the social sciences w
ould address poverty and crim

e. D
uring L

yndon B
. Johnson's presidency, higher

education gained federal support, though university - governm
ent relations becam

e strained over the V
ietnam

 W
ar.

Strengthening W
hite [H

ouse Science
T

he frightening uncertainties of the C
old W

ar triggered a spurt of new
 federal R

&
D

 program
s and the need

to coordinate them
. R

ight after Sputnik, President E
isenhow

er appointed a Special A
ssistant for Science and

T
echnology (later called the Science A

dvisor), the President's Science A
dvisory C

om
m

ittee (PSA
C

), and created
an interagency Federal C

oordinating C
ouncil for Science and T

echnology.

Seeking even greater central coordination, in 1961 Senator H
enry Jackson (D

-W
A

) recom
m

ended that C
ongress

create an O
ffice of Science and T

echnology in the W
hite H

ouse. "T
he undischarged planning and evaluation

responsibilities of the N
SF," he w

rote, should be transferred to the new
 office.

T
he B

oard responded by appointing a com
m

ittee under W
illiam

 0. B
aker of B

ell L
aboratories. B

aker had
advised a series of Presidents on classified defense m

atters; he saw
 the K

ennedy team
 regularly, and so knew

 its
thinking. B

aker's report essentially agreed w
ith Jackson's assessm

ent, arguing only that the proposed O
ffice of

Science and T
echnology (O

ST
) should be placed in the W

hite H
ouse under the Special A

ssistant. O
ST

's job
should be to review

, coordinate, assess and evaluate the state and conduct of federal science and technology A
sm

all staff of "skillful review
ers" w

ould consider a portion of the national total in any given year, w
orking in

sm
all panels and draw

ing on PSA
C

's expertise.

1960
K

ennedy elected P
resident

0
-0

N
S

B
 C

hair B
rook

"In today's w
orld, the tide of political

pow
er flow

s w
ith the tide of scientific and

technical pow
er."

S
enator H

enry Jackson (D
-W

A
), R

eport, S
ubcom

m
ittee on

G
overnm

ent O
rganization, 1961

1960
Integrated drat devised;

the terresicon (W
iest used
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T
he budding antiw

ar m
ovem

ent reached the

B
oard in the sum

m
er of 1966, w

hen S
tephen

S
m

ale, a F
ields M

edal-w
inning m

athem
atician,

criticized the U
nited S

tates' V
ietnam

 policy.

S
om

e in C
ongress called for revoking his N

S
F

grant and w
anted "no further grants m

ade to

individuals w
hose public statem

ents and

actions are clearly intended to give aid and

com
fort to the enem

y."

T
he B

oard supported N
S

F
 D

irector H
aw

orth's

response, in w
hich he cited N

S
F

's 1956 loyalty

policy. S
m

a le had spoken out but not been

convicted of any disloyal act. H
aw

orth told

C
ongress the "facts know

n to the F
oundation

provide no basis for term
ination of support

to...P
rofessor S

m
a le."

E
ST

 C
O

PY
 A

V
A

1
E

3 E

1960
Fiat w

eather sad%

K
ennedy's aides w

anted to m
ake the Foundation m

ore responsive to W
hite H

ouse control. B
O

B
 officials and

new
ly appointed Special A

ssistant for Science and T
echnology, Jerom

e B
. W

iesner, w
anted to reduce the B

oard
from

 tw
enty-four to tw

elve m
em

bers, and to have the D
irector serve also as C

hairm
an of the B

oard. In their view
,

the B
oard should becom

e an advisory body only and leave the Foundation's m
anagem

ent solely to the D
irector.

W
iesner and tw

o budget officials m
et w

ith the B
oard in dosed session on M

arch 15, 1962. B
oard m

em
bers

objected to requiring the D
irector to serve as C

hairm
an, arguing it w

as a conflict. Stratton proposed m
aking the

D
irector the C

hair of the E
xecutive C

om
m

ittee instead, a com
prom

ise that w
as later accepted. T

he B
oard insisted

that it needed tw
enty-four m

em
bers to represent all regions and institutional types. T

he question of m
aking the

B
oard m

erely an advisory group w
as dropped.

In late M
arch, President K

ennedy issued R
eorganization Plan N

o. 2, w
hich created an O

ST
 w

ith policym
aking

and coordinating pow
ers. T

he Foundation's official authority rem
ained unchanged.

G
olden A

ge of G
row

th
In the decade follow

ing Sputnik, the Foundation's budget grew
 tenfold, from

 $40 m
illion in FY

1957 to $465
m

illion in FY
1967. T

he Foundation used the funds in strategic w
ays that resulted in m

any of the m
ost exciting

scientific and technical achievem
ents of the m

odern era.

A
 proposed m

ajor expansion of the Foundation's focus cam
e before the B

oard in 1961. Foundation staff
m

em
bers, in touch w

ith university and college adm
inistrators around the N

ation, had heard that w
hile they

w
ere grateful to get som

e overhead from
 each investigator's individual grant (usually 15 percent in the early years,

though m
uch higher later on), the totals in any one year w

ere unpredictable. T
hese adm

inistrators w
anted to

im
prove their facilities and program

s system
atically w

ithout having to depend on fluctuating levels of overhead.
N

SF staff proposed the creation of "institutional grants," w
hich the schools could spend flexibly. T

he B
oard liked

the idea and asked the Foundation to im
plem

ent the new
 grants as soon as possible.

B
ut there w

as another, related issue to address. Institutions w
on N

SF research aw
ards based on scientific m

erit,
creating w

hat B
oard C

hair E
ric W

alker called "a kind of spiraling situation" in w
hich the best institutions got

better. A
s W

alker told C
ongress in 1965, colleges in "N

ew
 E

ngland and on the W
est C

oast...get a higher
percentage of the grants...pay higher salaries, attract better people, and continue to subm

it the best proposals.... It
is very difficult, and I think quite undesirable, to fight excellence. It is hard to w

eed out the fault w
ithout

eradicating the virtue."

:
1960 Jacob

and M
ondefdiscover

genes are turned on/off by other

segm
ents of D

N
A

 (N
obe11965)

N
S

B
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1961
A

i-audit T
reaty signed to

continue scientific cooperation in

region begun in IG
1

0
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A
s a rem

edy, the D
irector proposed the creation of U

niversity Science D
evelopm

ent G
rants, designed for the

second tw
enty or so schools that aspired to be "centers of excellence." T

he B
oard approved the program

 in June
1962, but deferred it w

hen additional appropriations did not m
aterialize. T

hrough 1972, N
SF w

ould invest m
ore

than $180 m
illion in the program

, w
hich greatly expanded the capabilities in research and science education of

m
any U

.S. institutions. N
SF's com

m
itm

ent to institutional grants over tim
e fostered excellence nationw

ide,
allow

ing m
any research universities to gain w

orldw
ide preem

inence.

G
row

th also m
eant an expansion of large-scale science. N

SF's A
ntarctic program

 w
as flourishing, and by FY

1967,
in addition to the G

reen B
ank and K

itt Peak observatories, the Foundation had five stellar telescopes operating
and a sixth under construction. T

he Foundation also launched K
itt Peak's counterpart in the Southern

H
em

isphere, C
erro T

ololo Inter-A
m

erican O
bservatory in C

hile. In N
ovem

ber 1965, N
SF becam

e the
governm

ent's lead agency for ground-based astronom
y.

O
ther large-scale projects sprang up. T

he N
ational C

enter for A
tm

ospheric R
esearch housed the H

igh A
ltitude

O
bservatory to study sun-related phenom

ena. Ship-based ocean-drilling studies around the w
orld suK

ested that
sea floor spreading caused continental drift, an achievem

ent that sparked strong, ongoing support for activities in
geophysics and oceanography. N

ew
 m

arine biology field stations started operationsN
SF-supported scientists

studied the G
reat B

arrier R
eef ecosystem

 and counted species in and along the A
m

azon R
iver. T

he B
oard

approved "B
ig B

iology" in the form
 of the International B

iological Program
, w

hich ran from
 1968 to 1974. A

less successful effort w
as "the great project M

ohole," w
hich the B

oard took up in E
xecutive C

om
m

ittee. T
he plan

to drill a hole through the sea floor to the juncture w
ith the m

antle, or "M
ohorovic discontinuity," w

as so
problem

atic that by the tim
e C

ongress cancelled the program
 in 1967, critics had dubbed it "project no hole."

M
ore than an advisory B

oard
A

s the Foundation's activities becam
e ever m

ore robust, B
oard m

em
bers w

restled w
ith the ongoing question

of how
 involved they should be in m

anaging the agency's affairs. T
he B

oard had fought off the K
ennedy

A
dm

inistration's efforts to reduce the B
oard's influence, but m

em
bers them

selves adm
itted from

 tim
e to tim

e
that the B

oard "should stop w
orrying about details and possibly 'stepping on toes'...," as w

as recorded in the
m

inutes of one long self-exam
ination session in N

ovem
ber 1965. M

em
bers at that m

eeting decried "the custom
of determ

ining w
hat m

atters should be brought before the B
oard prim

arily on a dollar basis rather than on a
policym

aking basis." Instead of m
icrom

anaging operational details, the B
oard should be "m

ore sensitive" to
"w

hat science can do for the public."

N
S

B
 C

hair B
reak

1963
K

ennedy assassinated;

Johnson becom
es President.

N
S

F
 F

LIE
S

 H
IG

H

W
orld W

ar II's unprecedented air cam
paigns

heightened interest in m
eteorology. R

esponding to

a N
ational A

cadem
y of S

ciences recom
m

endation,

in1960 the N
ational C

enter for A
tm

ospheric

R
esearch (N

C
A

R
) w

as organized in B
oulder,

C
olorado, under the auspices of N

S
F

. Its m
ission is

to conduct research on a larger scale than w
hat

any single university could accom
plish. A

 few

years after the center's founding, the B
oard

approved plans to build on T
able M

ountain a new

state-of-the-art N
C

A
R

 facilityM
esa Laboratory,

one of architect I. M
. P

ei's first U
.S

. buildings.

1964
G

reat Soddy/C
ul R

ights

A
ct passed

N
S

B
 C

hair W
alker
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O
n the other hand, m

em
bers at the m

eeting strongly reconfirm
ed that the B

oard should serve m
ore than a

purely advisory function. T
he B

oard, they said, w
as "an excellent platform

 from
 w

hich to act" and had "stood
up to the G

overnm
ent for the scientific com

m
unity in previous crises." T

he D
irector w

as "in an anom
alous

position, being responsible to the President, C
ongress and the B

oard," and could best be helped by the B
oard's

giving him
 a "basis for objecting to action by other parts of the G

overnm
ent," or even acting as "a 'burr' to the

G
overnm

ent, if necessary."

T
he B

oard enhanced the Foundation's effectiveness in other w
ays, m

em
bers noted. B

ecause "the B
oard has a

rotating m
em

bership, the academ
ic com

m
unity feels close to the B

oard," and hence to the Foundation itself.
W

hat's m
ore, "instead of the staff being lim

ited to discussing ideas and plans am
ong them

selves," Foundation
staff m

em
bers benefit by "having to present recom

m
endations to a B

oard w
ith policym

aking pow
er... T

he very
act of having to prepare presentations to the B

oard is apt to provide an objective view
point, w

hich m
akes the staff

carefully consider the w
ider view

."

A
s it celebrated its 15th anniversary in 1965, the B

oard believed it w
as fulfilling the vision of self-governance by a

pluralistic, m
erit-driven enterprise that V

annevar B
ush outlined in ScienceT

he E
ndless Frontier tw

enty years before.

E
xpansion into E

ngineering and A
ppllied R

esearch
From

 late 1964 through early 1968, the Foundation's authorizing com
m

ittees in the H
ouse and Senate considered

the Foundation's future role. T
he leader of the inquiry w

as C
ongressm

an E
m

ilio D
addario (D

-C
T

), chairm
an of

the Subcom
m

ittee on Science, R
esearch and D

evelopm
ent of the H

ouse C
om

m
ittee on Science and A

stronautics.
D

addario held extended hearings in 1965 w
ith an eye to extending the Foundation's m

andate to include
engineering, social sciences, and applied research. B

ecause the D
irector and the B

oard em
braced D

addario's aim
s

albeit cautiouslythey w
ere listened to in crafting am

endm
ents to the original 1950 A

ct. T
he am

endm
ents

becam
e law

 in July 1968 as P.L
. 90-407. T

he situation unfolded m
uch as in the m

id-1950s: C
ongress perceived the

Foundation as successfully m
anaging its grow

th and rew
arded it w

ith broader responsibilities.

D
addario w

as a friend of the Foundation. H
e believed in the federal patronage of basic research and the coupling

of research w
ith education. T

he zeitgeist w
as shared by his Senate counterpart, E

dw
ard M

. K
ennedy (D

-M
A

),
w

ho held sim
ilar hearings as chairm

an of the Special Subcom
m

ittee on Science of the Senate C
om

m
ittee on

L
abor and Public W

elfare. In 1965, N
A

SA
's astronauts w

ere national heroes, com
puters w

ere rare item
s of public

w
onder, and physicists enjoyed particular prestige. C

onventional w
isdom

 held that if other fields adopted the
m

ethods of physical science, they could solve the N
ation's problem

s.

N
SB

 C
hair H

andler

M
D
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T
he N

ational Science B
oard benefited at this m

om
ent by having a plainspoken engineer as chairm

an, E
ric A

.
W

alker, president of Pennsylvania State U
niversity. W

alker advocated an explicit role for engineering at N
SF

even as it m
aintained its m

ission in science.

Five B
oard m

em
bers testified and tw

o m
ore gave w

ritten answ
ers during D

addario's 1965 hearings. B
ryn M

aw
r

C
ollege President K

atharine E
. M

cB
ride praised N

SF's aw
ards to sm

all colleges. Father T
heodore M

. H
esburgh,

president of the U
niversity of N

otre D
am

e, agreed the Foundation could diversify funding beyond the coasts:
M

idw
est institutions produced thirty-tw

o percent of the N
ation's students in science and engineering, but

received less than that percentage of federal research funds. H
esburgh eloquently argued for upgrading the social

sciences at N
SF, a position he had steadfastly held over eleven years on the B

oard. H
arvey B

rooks, D
ean of

E
ngineering and A

pplied Science at H
arvard U

niversity, urged that N
SF expand from

 thirteen percent of all
federal academ

ic research to closer to thirty percent.

T
he B

oard and D
irector w

orked closely w
ith D

addario and K
ennedy through 1966 and 1967 on the w

ording
of am

endm
ents to the A

ct. T
heir insistence that the change not dilute N

SF's core m
ission w

on the day. T
he final

H
ouse report said applied research "should not... obscure and overcom

e the im
portant w

ork in basic research" at
the agency. T

he am
endm

ents gave N
SF explicit authority to support the social sciences and engineering, asw

ell
as a clearer role in international scientific cooperation, com

puter technology, and data collection on the federal
scientific effort.

.

Finally, the am
endm

ents clarified the roles of B
oard and D

irectorgiving the D
irector m

ore flexible authority in
relation to the B

oard to help him
 run a bigger operation. T

he B
oard w

as em
pow

ered to issue an annuatreport, a
new

 forum
 through w

hich to speak on the health of science and engineering.

1967 P
ulses discovered by

B
ellilrunnell, graduate sudent of

N
ew

ish (N
obel 1974)

1968 N
ixon elected P

resident

1458 C
haff H

andler
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In 1958, R
everend T

heodore M
. H

esburgh,

an early, influential m
em

ber of the B
oard, w

as

nam
ed head of a com

m
ittee tasked w

ith

defining the F
oundation's com

m
itm

ent to social

science. M
ost decisionm

akers then at the

F
oundation w

ere from
 the physical sciences.

D
uring one m

eeting from
 w

hich H
esburgh w

as

absent, his com
m

ittee"in a storm
y session,"

according to accountsw
atered dow

n the draft

report and tried to bring it to a vote, a m
ove

resisted by B
oard C

hair D
etlev W

. B
ronk. U

pon

H
esburgh's return, he insisted that the B

oard

vote on the original language. W
rites historian

J. M
erton E

ngland, "perhaps this tim
e the

m
em

bers w
ere in a good m

ood, or perhaps they

hesitated to challenge his obvious conviction."

In any event, they approved the initial report.

1969 M
eteorites found in

A
ntarctica; fist practical w

ay to

scm
ple

than

I I o1969 N
ed A

rm
strong list m

on

on the m
oon

N
S

F
 D

irekT
eM

iB
ro
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T
U

R
B

U
LE

N
C

E
 A

N
D

 T
R

A
N

IS
O

T
O

O
N

I
A

s A
m

erican involvem
ent in the V

ietnam
 W

ar continued conflict over the w
ar dom

inated national lift. Soon after
President R

ichard M
 N

ixon w
as re-elected in 1972, the W

atergate scandal fltrther divided the N
ation and eroded the

public's confidence in governm
ent. T

he A
dm

inistration sought to deploy an antiballistic m
issile (A

B
M

) system
 and to

develop a supersonic transport (SST
) aircraft, projects that ran into scientists' technical criticism

s. T
he public also w

as

disillusioned w
ith technology projects that seem

ed too far rem
oved from

 the riots, poverty racial injustice, and pollution

that w
ere blighting A

m
erica's prom

ise. A
s a result, m

any in W
ashington and around the country pressured N

SF to

undertake w
ork perceived to be m

ore relevant to national needs. T
he Foundation did attem

pt new
 program

s during

these tense tim
es, though real grow

th in N
SF's budget w

ould not resum
e until FY

1983.

T
he O

V
ilansfieed A

m
endm

ent
In FY

1968, N
SF's budget grew

 to $505 m
illion but inflation w

as such that, in constant dollars, the am
ount

aw
arded w

as less than the year before. T
he next year w

as no better. L
ate in 1969, an am

endm
ent to the M

ilitary
A

uthorization A
ct, introduced by Senator M

ike M
ansfield (D

-W
A

), confused and alarm
ed both the defense and

civilian research enterprises. T
he am

endm
ent barred the D

efense D
epartm

ent from
 using its funds "to carry out

any research project or study unless such project or study has a direct and apparent relationship to a specific
.

m
ilitary function." T

he im
pact on the Foundation w

as potentially enorm
ous, since M

ansfield estim
ated that,

certain research projects, w
hich am

ounted to $311 m
illion, could be dropped or picked up by other'agencies,'

m
ainly by N

SF.

B
oard m

em
ber N

orm
an C

. H
ackerm

an, chem
ist and president of R

ice U
niversity, recalls that the B

oard debated
objecting to "the intrinsic philosophy" of the M

ansfield am
endm

ent, but decided instead to sim
ply restate its

long-held view
 that m

any federal agencies should support basic research, not just one. In the end, the Foundation
took over sponsorship of som

e m
ajor m

aterials research laboratories, but did not otherw
ise expand.'"

G
row

th S
tops and the S

hoard P
rotests

In 1966, the B
oard C

hair w
as biologist Philip H

andler, w
ho also becam

e president of the N
ational A

cadem
y of

Sciences in 1969. H
andler protested the slow

dow
n in funding for research and graduate education, but President

N
ixon seem

ed deaf to his concerns. In 1968, a B
oard C

om
m

ission on the Social Sciences proposed tw
enty-five

social science institutes at a cost of $10 m
illion a year, but these w

ere not funded. T
he B

oard's second annual
report, w

hich advocated expansion in physical sciences, got an icy note from
 the director of B

O
B

 stating that it
failed "to acknow

ledge the broad range of pressures on the Federal G
overnm

ent for funding and the increasing
problem

 of choices am
ong national program

s." O
n January 22, 1970, the B

oard sent the President a letter

1970 F
irst E

arth D
ay; (lean

ltir A
ct passed;

E
nvironm

entcd P
rotection

A
gency established

1910 S
canning election

1970 T
em

in and
tim

ore

m
icroscope invented

discover reverse transailtase

(N
oW

 1975)
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"H
aving so m

uch opportunity to interact w
ith

tw
enty-four people of such varied experience

is a boon to any D
irector."

H
. G

uyford S
tever, N

S
F

 D
irector (197a -1976)

proposing a new
 super agency for support of graduate and postgraduate education across the full range of fields.

T
his idea, too, w

as stillborn.

T
hen the budget office (w

hich in July 1970 becam
e the O

ffice of M
anagem

ent and B
udget, or O

M
B

) m
ade

clear it w
ould not allow

 funds for new
 graduate traineeships. T

he econom
y w

as in recession, especially in the
aerospace sector; scientists and engineers suffered unem

ploym
ent in record num

bers. O
n M

arch 27, 1970,
H

andler sent a plea for reinstatem
ent of the graduate traineeships, even though the President had just given an

address on higher education that did not m
ention them

.

W
hen they m

et w
ith President N

ixon on M
ay 22, 1970, B

oard m
em

bers hoped to discuss the "instability of
Federal institutions as a result of present Federal funding procedures" and other issues close to their hearts. B

ut
the correspondence suK

ests that N
ixon did

address
not a

ess this or any other prom
inent science-related issue.

A
 "Pollitiicar [D

irector?
N

SF D
irector L

eland H
aw

orth's term
 w

as due to end in M
ay 1969. Seeking a successor, N

ixon's Science A
dvisor

(and form
er B

oard m
em

ber) L
ee A

. D
uB

ridge, asked chem
ist Franklin A

. L
ong of C

ornell U
niversity if he w

ould
com

e to W
ashington to m

eet the President 'about becom
ing N

SF D
irector. B

ut another N
ixon aide told L

ong
before the m

eeting that the President w
ould nom

inate L
ong only if he publicly supported the A

B
M

 system
.

L
ong took offense and storm

ed back to C
ornell.

In an unprecedented open letter, the B
oard protested this political litm

us test. A
ccording to historian M

ilton
L

om
ask, N

ixon m
et w

ith D
uB

ridge and H
andler and "confessed he had been w

rong in his handling of the L
ong

appointm
ent." H

e agreed the D
irector's job should be nonpolitical. T

he B
oard's E

xecutive C
om

m
ittee w

ent to
w

ork sounding out other candidates.

H
andler's feelings w

ere evident in w
hat he told biophysicist W

illiam
 D

. M
cE

lroy of Johns H
opkins U

niversity,

w
hen he telephoned M

cE
lroy to ask if he w

ould consider the job. H
andler said, "the Science Foundation w

as
going to hell, support of science w

as going to hell, and they had to have som
ebody at N

SF w
ho could do the

job." H
ow

ever, as tim
e w

ould tell, the B
oard's involvem

ent in the selection of a new
 D

irector w
as not a guarantee

of good relations.N
SB

 C
hair C

arter

A
9

4 :3



C
om

 eting Priorities
M

cE
lroy had been one of N

SF's early stars, supported for w
ork on biolum

inescence in the 1950s. U
pon

becom
ing D

irector in 1969, M
cE

lroy broke w
ith the W

aterm
an-H

aw
orth tradition in w

hich N
SF D

irectors
sailed dose to the preferences of academ

ic science. From
 his visits on C

apitol H
ill, M

cE
lroy knew

 that the
Foundation w

as expected to expand its applied research portfolio, as had been requested by the 1968 D
addario

am
endm

ents. T
he w

inds of change w
ere not lost on the B

oard. In M
arch 1970, after careful study, the B

oard
agreed to establish Interdisciplinary R

esearch R
elating to the Problem

s of Society (IR
R

PO
S). T

he next year, w
hen

the Foundation asked for $13 m
illion for IR

R
PO

S, C
ongress show

ered it w
ith $34.2 m

illion.

T
hen on D

ecem
ber 13, 1970, w

hen Foundation officials w
ere engaged in the yearly budget struK

le, O
M

B
 told

M
cE

lroy the President w
ould ask for a m

ultim
illion dollar increase for FY

1972 if the Foundation m
ounted an

aK
ressive program

 to harness science to national needs. M
cE

lroy put the general idea to the B
oard on D

ecem
ber

17; the B
oard "approved the D

irector's general organizational and program
 plans for expanding support in

applied areas." O
nly after that m

eeting did M
cE

lroy tell the B
oard C

hair the specific am
ount he had discussed

t

w
ith O

M
B

: $81 m
illion in a total proposed FY

1972 budget of $622 m
illion. Such a large applied program

 raised
fears around the Foundation that the agency w

ould be pulled aw
ay from

 its core m
ission in the basic sciences.

Sensing the unease but eager to gain the funding, M
cE

lroy appointed a task force that in som
e secrecy finished a

plan on D
ecem

ber 28 for a program
 entitled R

esearch A
pplied to N

ational N
eeds (R

A
N

N
), encom

passing applied
projects m

eant to be of m
ore im

m
ediate use to industry and the public. B

oard C
hair H

erbert E
. C

arter, a chem
istry

professor from
 the U

niversity of Illinois, personally approved the idea and the nam
e on January 2, 1971.

N
ever w

arm
ly w

elcom
ed into the Foundation's scientist-dom

inated culture, R
A

N
N

 lurched forw
ard until 1977, w

hen
it w

as discontinued at the recom
m

endation of a special B
oard com

m
ittee. T

hough it w
as supported by som

e colleges
and universities w

hose students and adm
inistrators w

anted m
ore socially relevant research, R

A
N

N
 w

as constantly
scrutinized by those w

ho feared popular program
s of applied research w

ould reduce funding for basic research and

graduate education. H
istorian D

ian 0. B
elanger w

rites, "there w
as alw

ays at least a m
inority on the B

oard unhappy
w

ith R
A

N
N

." In her view
, "M

cE
lroy's failure to bring the N

SB
 into the earliest policy- and program

-form
ing process

had to bear part of the blam
e.... [C

]hange had been im
posed, not negotiated, or even discussed."

1973 M
athem

atics of sold

(nodding; m
oldy led

to C
A

D
/C

A
M

 design in

m
anufactunng



B
E

ST
 C

O
PY

 A
V

A
IL

A
B

L
E

T
he B

oard's
estseller

In 1972, the B
oard w

elcom
ed as N

SF D
irector physicist H

. G
uyford Stever, form

er president of C
arnegie M

ellon
U

niversity. B
oard m

em
bers had been debating possible topics for the fifth annual N

SB
 report. M

em
ber R

oger W
.

H
eyns, a social psychologist and president of the A

m
erican C

ouncil on E
ducation, suggested that the B

oard
regularly publish data on scientific m

anpow
er and funds. Stever recalls that the idea w

as adopted quickly, w
ith

H
eyns tapped to head the project.

In hindsight, the need for a popular publication w
ith regularly updated data series w

as obvious. T
hough the

Foundation had gathered som
e data since the beginning, as required by the 1950 A

ct, the B
oard and others still

did not have system
atic inform

ation w
ith w

hich to bolster their argum
ents concerning funding and m

anpow
er

needs. H
ow

 m
any students w

ere in the educational pipeline? H
ow

 m
any graduates in science and engineering

w
ere jobless or underem

ployed? Statem
ents'such as C

hairm
an H

andler's 1970 letter to C
ongressm

an Joe L
. E

vins
(D

-T
N

) that "the total m
agnitude of this crisis is unknow

n, but the level of apprehension across the country is
very high" did not enhance credibility. '

Science Indicators 1972 w
as published in early 1973 to im

m
ediate acclaim

. A
t its O

ctober m
eeting, the B

oard
approved an every-other-year publication schedule. R

enam
ed Science and E

ngineering Indicators in 1984, the series
continues to be a w

idely used resource around the w
orld. T

he irony is that the B
oard, w

hich had resisted a
prom

inent role for social sciences at N
SF, acted on the suK

estion of one of its few
 social scientist m

em
bers and

created one of its m
ost valuable contributions to the N

ation.

Supporting the D
irector as Science A

dvisor
In January 1973, sim

m
ering tensions betw

een the N
ixon W

hite H
ouse and the university scientific com

m
unity

cam
e to a boil. Press leaks show

ing that m
em

bers of the PSA
C

 w
ere critical of the SST

 and A
B

M
 projects

angered President N
ixon; PSA

C
's abolition w

as im
m

inent. Seeing the w
riting on the w

all, the President's Science
A

dvisor, E
dw

ard E
. D

avid Jr., form
erly of B

ell L
aboratories, had resigned on January 2. N

ixon also planned to
dism

antle the O
ffice of Science and T

echnology.

In the m
idst of this turm

oil, W
illiam

 0. B
aker, a form

er B
oard m

em
ber, suggested to N

ixon that he could ask
the D

irector of N
SF to serve sim

ultaneously as his science advisor, since the N
SF A

ct gave the Foundation the job
of advising on national policy and evaluating governm

ent research program
s. W

hen T
reasury Secretary G

eorge P
Shultz, in his capacity as a special assistant to the President, asked Stever to becom

e science advisor, Stever
expressed interest, saying he w

anted to consult w
ith the B

oard.

1974 C
lutzen, R

ow
land

and M
oho descrroe the for-

m
otion and decom

position of

atm
ospheric ozone

(N
obel 1995)

-- ...............__ ._
I1974 N

ixon resigns ford
1975 T

he M
S M

uir

becom
es President

8800 is hailed as the first

co peter



Shultz told Stever not to tell the B
oard. Stever, nonetheless, arranged for Shultz him

self to brief the B
oard at its

next regular m
eeting, days aw

ay. R
ecognizing that the new

 arrangem
ent w

as now
 perhaps the only w

ay the
President had of receiving science-related national policy advice, the B

oard voted to assist Stever in his new
,

second role.

T
he B

oard created a N
ational Science Policy Subcom

m
ittee, w

hich discussed publishing w
hite papers or issuing

policy statem
ents on m

ajor subjects. T
he subcom

m
ittee hoped the B

oard could serve as an "early w
arning system

"
for the Science A

dvisor about upcom
ing issues of im

portance, and be available for "inform
al and confidential

consultation." T
he subcom

m
ittee w

as succeeded by the C
om

m
ittee on N

ational Science Policy, headed by
geologist Frank Press of M

IT
. A

t the sam
e tim

e, the B
oard uncovered a num

ber of never-released PSA
C

 papers
that had been w

ritten but not cleared by the W
hite H

ouse. Stever and the B
oard released som

e of the PSA
C

papers on their ow
n, such as "C

hem
icals and H

ealth," one of the few
 authoritative w

arnings at the tim
e that

som
e synthetic chem

icals could be harm
ful to hum

ans.

T
o assist Stever, in 1973 the B

oard helped to create tw
o N

SF officesfor science policy and for energy policy:
T

he latter w
as very active w

hen the oil em
bargo hit later that year, raising questions about the N

ation's energy
research priorities. Several R

A
N

N
 projects dealing w

ith energy proved their w
orth at this tim

e.

B
ut W

atergate w
as enm

eshing the N
ixon presidency. A

s it becam
e dear that President N

ixon m
ight be

im
peached or resign, som

e in C
ongress and the science w

orld m
et w

ith V
ice President G

erald R
. Ford, the

M
ichigan congressm

an appointed to the vice presidency in 1973. Ford agreed that the Foundation w
as not the

right place for the science advisor. W
hen Ford becam

e President, Stever and the B
oard w

orked w
ith his aides on

legislation that succeeded in returning the science advisor to a stronger position w
ithin the W

hite H
ouse. O

n
O

ctober 1, 1976, Stever resigned as N
SF D

irector to becom
e Ford's full-tim

e science advisor, signaling a thaw
 in

relations betw
een the W

hite H
ouse and the science com

m
unity.

A
t one point, Stever show

ed President Ford a chart from
 N

SF's Science Indicators highlighting Japan and E
urope's

rising R
&

D
 com

pared to the sinking trend in the U
.S. Stever believes that "from

 that point, he [Ford] began to
think about" reversing the declining federal investm

ent in research.

1976 A
R

M
et links

defense com
puting sites;

preassor to Internet

1-
7

1976 E
arthquake engineer-

ing research started by N
SF

using
suPeom

Pulers

N
S8 G

ain H
aderm

an

1976 lacy' hom
inoid

foss found'

1976 C
ater elected President

N
SF irdliFD

iiiitor A
ikinson,

I%
V

W
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tiV
IA

C
C

S T
ests the f B

oard's O
versight

B
efore B

oard m
em

bers had a chance to enjoy the balm
ier clim

ate, how
ever, the M

A
C

O
S controversy took them

by storm
. In M

arch 1975, during w
hat w

as to be a routine hearing before a subcom
m

ittee of the H
ouse Science

and T
echnology C

om
m

ittee, C
ongressm

en John B
. C

onlan (R
-A

Z
) and R

obert E
. B

aum
an (R

-M
D

) com
plained

that som
e parents w

ere protesting about a fifth- and sixth-grade anthropology course, developed w
ith N

SF
funds, that conveyed w

hat they saw
 as disturbing and un-A

m
erican values. Foundation leaders at the hearing

w
ere caught off guard.

In M
an, A

 C
ourse of Study (M

A
C

O
S), H

arvard professor and education theorist Jerom
e B

runer and colleagues
w

anted to show
 different values in other cultures. M

ost of the m
aterial w

as inoffensive, but a few
 segm

ents,
including one that m

entioned w
ife-sharing am

ong A
rctic tribes, proved shocking to som

e. N
SF had supported

the developm
ent of M

A
C

O
S, along w

ith dozens of other curriculum
 m

aterials m
eant to boost learning in science

and m
athem

atics; the course w
as then being taught in thousands of schools.

T
he standard practice for proposals subm

itted to N
SF w

as to subject them
 to peer review

. T
housands of qualified

researchers, painstakingly chosen by N
SF, review

ed applications in a process that w
as designed to protect

review
ers' identities and encourage candor. B

ut after the H
ouse C

om
m

ittee hearing, N
SF leaders discovered that

negative com
m

ents by som
e review

ers of M
A

C
O

S had been obscured by N
SF staffers, w

ho neglected to indude
the criticism

s in the review
 sum

m
aries they sent forw

ard.

In the afterm
ath, B

oard C
hair N

orm
an C

. H
ackerm

an w
arned his fellow

 m
em

bers that "[T
hese recent events

highlight the need for the Program
s C

om
m

ittee to exercise its oversight role to a greater degree w
ith respect to

ongoing program
s." A

t first blush, C
ongress appeared unw

illing to w
ait, threatening to require that all 15,000

grant applications be screened on C
apitol H

ill prior to peer review
 at N

SE
 T

hat idea died, but the B
oard

conducted its ow
n exam

ination of the peer review
 system

. B
oard m

em
bers concluded that the system

 generally
w

orked very w
ell (a finding w

ith w
hich the N

ational A
cadem

y of Sciences, in its ow
n study, agreed). H

ow
ever,

the B
oard ultim

ately voted to end the staff practice of crafting review
 sum

m
aries, recognizing their potential to

m
islead. R

eview
ers' com

m
ents w

ould henceforth be forw
arded to applicants verbatim

.

C
ongress now

 gave the B
oard an explicit role overseeing peer review

 at N
SE

 H
istorian G

eorge M
azuzan w

rites
that from

 the M
A

C
O

S episode forw
ard, the Foundation w

ould be under "new
 pressure for accountability."

N
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Steady State, Steady Strain
D

uring its tenure in the late 1970s, the C
arter A

dm
inistration w

as w
ell disposed tow

ard N
SF. President Jim

m
y

C
arter m

ade form
er B

oard m
em

ber Frank Press, a strong proponent of basic research, his science advisor. T
he

W
hite H

ouse and C
ongress increased current dollar funds for the agency, though ram

pant inflation took aw
ay

any real gain.

R
ichard C

. A
tkinson, a Stanford U

niversity psychologist w
ho had been Stever's D

eputy D
irector, becam

e N
SF

A
cting D

irector in 1976 (he w
as confirm

ed as D
irector in M

ay 1977, the first behavioral scientist to hold that
position). H

ackerm
an, the B

oard's chairm
an at the tim

e, helped steer the Foundation am
ong com

peting pressures.
Som

e universities, for exam
ple, w

ere calling for m
ore applied program

s w
ithin N

SF. A
 num

ber of C
ongressm

en
w

ith M
A

C
O

S fresh in their m
indsw

ere pushing for greater public participation in N
SF deliberations. In June

1977, the B
oard passed a resolution w

elcom
ing the appointm

ent to the B
oard of "nonscience or public m

em
bers."

President C
arter appointed m

ore industry representatives to the B
oard so as to encourage m

ore input from
 that

im
portant sector.

T
he B

oard also held hearings around the country, to learn w
hat states and localities w

anted from
 the Foundation.

H
ackerm

an favored new
 approaches to raising the quality of research and education in regions that norm

ally did
not succeed in the fierce com

petition for N
SF funds. "T

he Foundation's aw
ards are an educational tool, not just 'a

scientific tool," he says today. "If you look at the roster of faculty of the top six or ten institutions, they com
e from

everyplace.... So you have to cast the net broadly, to catch the neophyte w
ho w

ill be a good scientist or engineer."

In 1979, the Foundation launched the E
xperim

ental Program
 to Stim

ulate C
om

petitive R
esearch (E

PSC
oR

).
T

he program
 funds partnerships am

ong colleges and universities, state governm
ents, and industry in states that

get the few
est N

SF aw
ardseighteen states in the program

's first year. D
uring the program

's initial decade, the
Foundation's $43 m

illion investm
ent in E

PSC
oR

 attracted an additional $149 m
illion w

orth of state spending.

T
he 1970s had been a rough-and-tum

ble ride, but w
ith the B

oard's help, the Foundation em
erged w

ith a m
ore

socially relevant agenda, broader geographic distribution in funding, and the agency's com
m

itm
ent to basic

science intact.

1979 F
irst U

.S
.

cases of

A
ID

S
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" D
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ontrol and
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O
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O
N

G
W

hen R
onald W

 R
eagan w

as elected President in N
ovem

ber 1980, Iranians held A
m

erican hostages, oil - exporting

N
ations w

ere raising prices, Japan seem
ed on track to becom

e the w
orld's econom

ic pow
erhouse, and recession and

high unem
ploym

ent all rocked A
m

erican confidence. T
hough hard to detect at the tim

e, the stage w
as being set for a

renew
al of U

.S. research. C
om

panies began m
ore university-based research partnerships, w

ith biotechnology an early

result. States invested m
ore in local universities and colleges to attract high-tech industry and skilled w

orkers. W
hereas

researchers on the E
ast and W

est coasts had traditionally received m
ost basic research finds, now

 researchers in m
any

parts of the country com
peted forand w

onprestigiozu aw
ards.

T
hough the Foundation reeled fiom

 budget cuts in the early R
eagan years, the A

dm
inistration's idea of rethinking

governm
ent took hold. T

he Foundation evolved as a result of an innovative D
irector and strong B

oard leaders. B
y

FY
1990, w

hen its budget had risen from
 $1 billion to $2 billion, N

SF w
as a rem

odeled institution w
hose budget

better served its core m
ission.

E
ngineering G

ets a Prom
otion

B
y 1980, one of the Foundation's best friends in the H

ouse, C
ongressm

an G
eorge E

. B
row

n (D
-C

A
), chair of the

C
om

m
ittee on Science and T

echnology, w
as criticizing N

SF for not doing m
ore to m

ake U
.S. technology m

ore
globally com

petitive. B
row

n (supported by engineers w
ho, according to historian B

elanger, felt "in the position of
a neglected child"), pushed to set up a separate N

ational T
echnology Foundation. T

he m
ove forced N

SF leaders
to defend engineering's rather low

 status at the agency. N
SF's long resistance to sponsoring engineering research

stem
m

ed from
 a belief that engineering w

as applied w
ork, not basic scientific research. B

ut a separate foundation
did not seem

 desirable, either.

T
he Foundation's m

anagem
ent w

as in flux at this tim
e. T

he new
 D

irectordesignate, electrical engineer John
Slaughter, w

ould not take office until D
ecem

ber and the A
cting D

irector w
as a university physicist, D

onald N
.

L
angenberg. T

he B
oard w

as in a better position to respond to B
row

n, given that it included m
ore m

em
bers than

usual from
 industry. B

oard C
hair L

ew
is M

. B
ranscom

b w
as a physicist and chief scientist at IB

M
. V

ice C
hair

H
erbert D

oan w
orked at D

ow
 C

hem
ical. A

nother m
em

ber, Joseph M
. Pettit, president of G

eorgia T
ech, chaired

a B
oard group to study the oft-repeated charge that engineering research w

as, at best, "just" applied science.

1980
R

eagan elected President
1981 iiiistodaffering
by G

enentech signals ero of

bim
edm

ology

$58 (hair B
ranscom

b

"[D
]edication, objectivity, and excellent

research credentials on the part of each and

every B
oard m

em
ber are indispensable to the

effectiveness of the F
oundation. T

hey

constitute its protection from
 forces that,

unopposed, w
ould reduce N

S
F

 to just another

federal agency."

Lew
is B

ranscom
b. B

oard C
hair (1980-1984)

1982
First m
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in Pa&
 O
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hair Schm

itt

i1984 A
 N

ation
A

t
R

isk

spa&
 debate on 10 2

education

D
raw

ing on the Pettit group, B
ranscom

b argued that engineering research w
as neither basic scientific research nor

applied science. Still, it w
as w

orthy of N
SF support because w

hen engineering research activities "stay ahead of
state of the art they necessarily push up against the scientific frontier." U

niversity science and engineering had
"an intim

ate relationship, each supporting each other." T
herefore N

SF, not som
e new

 foundation, should support
basic engineering research.

T
he B

oard invited the N
ational A

cadem
y of E

ngineering (N
A

E
) to w

eigh in. T
he N

A
E

 endorsed a directorate in
N

SF rather than a new
 institution, and a new

 E
ngineering D

irectorate cam
e into being in M

arch 1981. T
o

em
phasize that it w

as now
 "not conceptually correct" to consider engineering an applied field, the B

oard determ
ined

that N
SF's existing applied program

s should be relocated to their respective disciplinary directorates rather than
housed in engineering. T

he new
 directorate w

ould foster innovations that helped to revive U
.S. industry.

Peer [R
eview

 t roa oned
T

he advent of the E
ngineering D

irectorate prom
pted a rethinking of the Foundation's peer review

 process.
R

eview
ers at the tim

e used tw
o m

ain criteria: the intrinsic scientific m
erit of the proposal, and the qualifications

and com
petence of the principal investigator. B

ut now
 applied research projects w

ere to be dispersed into other
directorates, w

ith the understanding that the distinction betw
een "basic" and "applied" research should not be

rigid. So in 1981, the B
oard oversaw

 a broadening of the criteria to indude an additional tw
o: the utility or

relevance of the research, and the effect of the research on the infrastructure of science and engineering, including
better public understanding and contributions to the N

ation's education and w
orkforce base. T

o signal the
broader basis for judgm

ent, the term
 "peer review

" w
as changed in 1986 to "m

erit review
" on D

irector E
rich

B
loch's recom

m
endation. T

he B
oard also provided guidance on the em

phasis to be given these criteria in various
parts of the Foundation.

W
hile other m

odifications have com
e under the B

oard's consideration since 1981, the spirit of these four criteria
rem

ains in effect today. In M
arch 1997 the B

oard approved the restructuring of m
erit review

 to tw
o m

andatory
criteria so that appropriate attention w

as given to integration of research and education and contributions to
national goals.

1C
-12 and U

ndergraduate E
ducation

In 1981, Foundation leaders learned that the R
eagan A

dm
inistration w

ould cut all funding to the agency's
education program

s, except fellow
ships for advanced students. T

he social sciences w
ere also curtailed in the raft of

federal program
s that had to shrink to accom

m
odate R

eagan's tax cuts and huge defense build-up. T
he R

eagan

N
SF D

irW
:Faidi

.
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team
 singled out education, how

ever, arguing it m
ust be left to state and local governm

ents. W
hen the axe fell

there w
as no appeal.

T
he D

irectorate of E
ducation w

as abolished in A
pril 1982. L

ater that year, D
irector Slaughter, the Foundation's

first A
frican A

m
erican director, left the post; he had accepted the appointm

ent from
 President C

arter in hopes of
a very different clim

ate. Slaughter's successor w
as E

dw
ard A

. K
napp, a physicist from

 L
os A

lam
os N

ational
L

aboratory, w
ho had better ties to G

eorge A
. K

eyw
orth II, the President's Science A

dvisor.

D
espite the chilly clim

ate, the B
oard decided that it w

ould initiate a national policy report on w
ays to im

prove
the sorry state of U

.S. science and m
athem

atics education. M
em

bers took strength from
 a paper by Philip M

.
Sm

ith, w
ho had served previous N

SF directors and in the President's O
ffice of Science and T

echnology Policy,
urging the B

oard to exercise m
ore of its national policy role than it had in the past. In June 1982, the B

oard
resolved that the Foundation should play "a leadership role w

ith respect to...other elem
ents of the science and

engineering enterprise, for exam
ple: evaluation of the health and achievem

ents of the entire enterprise, and its
hum

an resource problem
s and needs."

T
ow

ard this end, the B
oard appointed a rare outside com

m
ission, co-chaired by W

illiam
 C

olem
an, T

ransportation
Secretary in the Ford A

dm
inistration, and C

ecily C
anaan Selby of the N

orth C
arolina School of Science and

M
athem

atics. T
he com

m
ission's tw

o-volum
e report, E

ducating A
m

ericans for the 21st C
entury, built a strong case

for science education and for the federal governm
ent's role w

ithin it. Published in 1983, the C
olem

an-Selby
report received less public acclaim

 than another report that year, A
 N

ation at R
isk, w

hich stoked public outrage
over low

 U
.S. educational achievem

ent. B
ut the C

olem
an-Selby report w

as aim
ed at educators and policym

akers
and helped to spark teaching reform

 and the evolution of national standards. T
he report also signaled the revival

of N
SF's education program

. B
y 1990, N

SF's education budget w
ould pass $300 m

illion.

D
uring the m

id-1980s, the B
oard addressed another deficiency in U

.S. education: undergraduate courses in
science, m

athem
atics, and engineering. T

he Foundation had done m
uch over the years to support students w

ith
dear prom

ise of scientific careers. B
ut w

hat about undergraduates w
ho w

ere not headed for Ph.D
.s? A

 B
oard

panel headed by H
om

er A
. N

eal, a physicist then at SU
N

Y
-Stony B

rook, urged the Foundation to "bring its
program

m
ing in the undergraduate education area into balance w

ith its activities in the precollege and graduate
areas as quickly as possible." Pedagogically, the panel recom

m
ended that im

proved undergraduate science,
m

athem
atics and engineering courses com

bine "hands on" research experience w
ith form

al instruction. In
addition, the Foundation should also launch efforts "to im

prove public understanding of science and technology."

60
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m
oky discova a new

 form

of carbon, the idererre or

"buckybar (N
obel 1996)
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"T
he F

oundation m
ust concem

 itself w
ith the

overall excellence of the scientific and

engineering know
ledge base and hum

an
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the N
ation."
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T
he B

oard adopted the N
eal panel's report in M

arch 1986. N
ew

 undergraduate efforts helped m
ove education

at N
SF into high gear. B

ut they achieved m
ore. L

ater testim
onials counted N

SF-funded im
provem

ents in the
teaching of calculus as one of the m

ost significant products ever to com
e out of N

SE

N
ew

 D
irector Stresses D

iversity
E

ducation and w
orkforce issues w

ere high priorities for the tw
o m

en w
ho took the agency's top jobs in 1984. In

M
ay, physicist R

oland W
 Schm

itt, a tw
o-year m

em
ber of the B

oard and senior vice president for research and
developm

ent at G
eneral E

lectric C
om

pany, w
as elected B

oard C
hair. Follow

ing the sudden departure of D
irector

E
dw

ard K
napp, President R

eagan prom
oted E

rich B
loch from

 D
eputy D

irector-designate to the D
irector's post.

B
loch w

as a hard-driving IB
M

 engineer w
ho had m

anaged the developm
ent and m

anufacture of the IB
M

 System

360 com
puter technology.

A
ll of a sudden, the Foundation, had acquired a pair of leaders from

 industry. B
loch and Schm

itt got along w
ell

and thought sim
ilarly about changes needed at N

SE
 H

om
er A

. N
eal, w

hose B
oard panel w

as devising the
Foundation's undergraduate initiatives at T

his tim
e, describes B

loch's results-oriented style this w
ay: "B

loch w
ould

sit in our m
eetings. Som

etim
es he w

ould pick up on som
ething and carry it out before w

e had finished."

Part of B
loch's agenda w

as to help m
ore people in underrepresented groupsm

inorities, w
om

en, and persons
w

ith disabilitiesjoin A
m

erica's scientific and technical w
orkforce, induding those doing advanced research, T

his
m

eant increasing the num
bers of these individuals w

ho com
pleted a K

-12 m
athem

atics/science curriculum
.

Such an am
bitious goal required enorm

ous change for the Foundation, including the identification and
recruitm

ent of qualified professionals from
 these groups to N

SF staff positions and to advisory and m
erit review

panels. O
verseeing this effort for the B

oard from
 1984 to 1986 w

as Sim
on R

am
o, co-founder of aerospace giant

T
R

W
, Inc. R

am
o agreed to head the B

oard's E
ducation and H

um
an R

esources (E
H

R
) C

om
m

ittee because,
he told Schm

itt, "that's the future." M
inutes of R

am
o's E

H
R

 C
om

m
ittee m

eetings show
 that m

anagers from
 all

parts of N
SF w

ere system
atically called on to explain exactly w

hat steps they w
ere taking to satisfy the new

diversity m
andate.

B
loch argued that diversifying the technical w

orkforce w
as particularly urgent in light of lim

ited num
bers of

qualified A
m

ericans to fill available jobs. T
he O

ffice of T
echnology A

ssessm
ent w

ould later sharply criticize the
data behind the "shortfall" argum

ent, but W
alter M

assey, a B
oard m

em
ber in the 1980s and the Foundation's

second A
frican A

m
erican director, credits B

loch and the B
oard w

ith opening the door to w
ider participation

by underrepresented groups. T
he diversity cam

paign gained clout w
hen program

s such as E
PSC

oR
 w

ere
consolidated w

ith program
s for m

inorities in the renam
ed E

ducation and H
um

an R
esources D

irectorate.

1986 B
eclaorz and M

iner

drover higtH
em

peralum

saperconcluctm
ly

(N
obel 1987)
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T
he D

ebate O
ver C

enters
D

oubling the Foundation's size w
as am

ong the options discussed at the B
oard's first long-range planning m

eeting
w

ith B
loch, in June 1985. Schm

itt recalls, "E
rich cam

e in w
ith the view

 that the Foundation had to becom
e a

central player in the N
ation." T

w
o years later, B

loch strategically chose not to attend a m
eeting betw

een the
B

oard, m
em

bers of industry (including D
avid Packard, founder of H

ew
lett Packard C

o., and John Y
oung, the

com
pany's chairm

an), and the W
hite H

ouse at w
hich Schm

itt argued for doubling N
SF's budget to $3.2 billion

w
ithin five years. T

hat active leaders of industry, and not just B
loch, w

anted the Foundation to m
ove to center

stage on R
&

D
 w

as evidently not lost on the R
eagan officials. T

hey agreed to the plan.

B
ut even a larger Foundation could not fund all the w

ork that w
as needed. A

s B
loch said, "Science and engineering

are just entering a long period of accelerating progress. W
e have never seen anything like it." A

 B
oard com

m
ittee

under A
nnelise A

nderson of the H
oover Institution studied w

ays the Foundation could leverage federal funds so
that industry, states, and other interested parties w

ould invest in long-term
 basic science and engineering research

the kind of R
&

D
 that m

any com
panies found too costly and risky to conduct on their ow

n.

A
n N

SF initiative launched by B
loch, and encouraged by a N

ational A
cadem

y of E
ngineering com

m
ittee chaired

by D
ale C

om
pton, m

ade E
ngineering R

esearch C
enters (E

R
C

s) the Foundation's m
ajor new

 initiative for
leveraging N

SF funds. E
R

C
s operate as stand-alone entities on cam

pus w
ith long-term

 N
SF funding m

atched by
industry and state funds. M

ultidisciplinary team
s conduct basic research and educate students in a real-w

orld
context, changing focus and approaches as needed to address em

erging scientific issues. T
he first six E

R
C

contracts w
ere aw

arded in FY
1985. A

t the sam
e tim

e, N
SF aw

arded five five-year contracts for supercom
puting

centers m
odeled along sim

ilar lines. B
ased on these experiences B

loch also w
anted N

SF to sponsor a large
num

ber of Science and T
echnology C

enters (ST
C

s) on cam
puses across the country. T

his plan w
as encouraged

by a N
ational A

cadem
y of Sciences study chaired by R

ichard N
. Z

are. T
he first eleven ST

C
s w

ere selected in
1988 and funded for $25 m

illion, ranging in focus from
 storm

 prediction to cosm
ology.

Som
e B

oard m
em

bers questioned w
hether centers w

ould take funds aw
ay from

 individual investigators. A
s a

result, centers have firm
 tim

e lim
its and cannot be renew

ed w
ithout recom

petition.
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T
he B

oard m
et in M

arch 1987 am
idst global

anxiety about a grow
ing hole in the protective

layer of ozone over A
ntarctica. A

 debate raged

as to w
hether chlorofluorocarbons (C

F
C

s), used

in coolants, insulators, and sprays, w
ere at

fault. B
oard C

hair R
oland S

chm
itt pushed N

S
F

to investigate the problem
. T

he w
orld w

as

w
atching. "W

e w
ere w

orking in a goldfish

bow
l," says S

usan S
olom

on of the N
ational

O
ceanic and A

tm
ospheric A

dm
inistration.

S
ubsequently, first-tim

e m
easurem

ents taken at

P
alm

er S
tation, an N

S
F

-supported A
ntarctic

research base, ruled out natural causes as the

culprit. B
y the fall of 1987, international efforts

w
ere underw

ay to lim
it C

F
C

 production.

S
olom

on says that the B
oard's interest "helped

to create the w
ill in the logistics side of the

[F
oundation] to deal w

ith the challenge and to

do a m
ore com

plete job."

B
oard m

em
ber M

ary G
ood, senior vice president of A

llied Signal C
orporation and eventual B

oard C
hair in

1988, regarded the B
oard's status as the Foundation's legally responsible authorityand not m

ere advisorsas
instrum

ental in shaping B
loch's plans for the greatest chance of success. "E

rich learned a lot about how
universities w

ork from
 the B

oard," says G
ood, and so w

as better able to build his agenda around the needs of the
academ

ic com
m

unity. If the B
oard had been only advisory, says G

ood, the fast-m
oving B

loch m
ight not have

taken this vital N
SF constituency into sufficient consideration.

C
ontroversiail ProJects

T
he B

oard acted as a buffer against outsiders w
ho questioned controversial projects, thus freeing the D

irector to
push harder at the frontiers. For exam

ple, a sm
all group on B

loch's staff w
anted N

SF to take over the
com

m
unications netw

ork that connected com
puters run by the D

efense A
dvanced R

esearch Projects A
gency, or

D
A

R
PA

. T
heir plan w

as to fuse N
SF's young netw

ork, know
n as C

SN
et, w

ith the A
R

PA
N

et backbone to create
a larger netw

orkN
SFN

et. In 1987, the B
oard approved the Foundation's proposal to aw

ard the adm
inistration

of N
SFN

et to M
erit Inc., an unusual consortium

 consisting of the U
niversity of M

ichigan and tw
o private

com
panies, M

C
I and IB

M
. T

he risk paid off handsom
ely. N

SFN
et grew

 into the Internet, an enterprise largely
funded by the private sector and the cornerstone of a revolutionary new

 econom
y.

A
nother controversial decision m

arked an A
ugust 1986 B

oard vote to aw
ard $25 m

illion for a new
 E

arthquake
E

ngineering C
enter at the State U

niversity of N
ew

 Y
ork at B

uffalo. C
harles E

. H
ess, V

ice C
hair and a long-tim

e
B

oard m
em

ber from
 the U

niversity of C
alifornia at D

avis, recalls that m
inutes after the aw

ard w
as announced,

the office of Senator Pete W
ilson (D

-C
A

) telephoned to ask w
hy the aw

ard had not gone to his hom
e state,

w
hich had alw

ays done earthquake research. A
nd w

ho'd ever heard of earthquakes in B
uffalo? H

ess explained to
the Senator that the B

oard had been just as surprised w
hen the Foundation staff recom

m
ended B

uffalo, but the
B

oard had m
ade its ow

n review
 and concurred. T

hough W
ilson m

ounted an investigation by the G
eneral

A
ccounting O

ffice, that office upheld the decision.

A
s the Foundation's stature and budget grew

, m
ore of its aw

ards cam
e to be coveted for their econom

ic potential
as w

ell as opportunities for discovery. O
ther contentious decisions w

ere the B
oard's 1990 aw

ard to build the
N

ational H
igh M

agnetic Field L
aboratory at Florida State U

niversity rather than at M
IT

, w
here such w

ork had
been conducted for years, and the B

oard's approval in 1994 of the L
aser Interferom

eter G
ravitational

O
bservatory (L

IG
O

) project to detect gravity W
aves. M

ary G
ood, w

ho w
as B

oard C
hair from

 1988 to 1991,
believes that if the B

oard had been m
erely advisory, a lone D

irector and staff m
ight not have w

ithstood the
pressures. T

he B
oard, she says, "being a legally independent agency, had the pow

er and ability to do w
hat they

thought w
as...right...and to stand their ground."

1988
D

eterm
ination that

D
N

A
 horn a single hair can

derby on indiyidual

N
SB

 (hair G
ood

N
S

F
.D

irertalerdi
r



R
evisiting the Poles

In the latter part of the decade, the B
oard turned its attentions to another area of long-tim

e scientific significance:,
the N

orth and South polar regions. Since the International G
eophysical Y

ear program
s of 1957-1958, N

SF had
been the lead federal agency in the A

ntarctic. B
ut the budget strains of the 1970s had rendered U

.S. stations and
other infrastructure there in need of updating. A

 group of new
 international agreem

ents in the 1980s further
altered U

.S. responsibilities in the A
ntarctic. In the A

rctic regions, N
SF w

as one of several agencies conducting
research; then in 1984, the A

rctic R
esearch and Policy A

ct gave the Foundation the lead role in the A
rctic as w

ell..

For all these reasons, the B
oard decided to take stock of long-term

 needs in both polar regions. A
 B

oard
C

om
m

ittee on the N
SF R

ole in Polar R
egions, headed by U

niversity of M
aryland m

icrobiologist R
ita R

. C
olw

ell
(w

ho w
ould becom

e N
SF D

irector in 1998), started w
ork in June 1986.

A
m

ong the changes called for by the C
olw

ell com
m

ittee w
as a doubling of funds to update the scientific program

s
in basic engineering, health, m

edicine, and the social sciences, and to drastically im
prove logisticsthe m

ovem
ent

of people and supplies to and from
 the regions. T

he case for a new
 ice-breaking research vessel, a new

 South Pole
station, and other im

provem
ents w

as bolstered by an outside panel on A
ntarctic safety, headed by astronaut

R
ussell Schw

eickardt.
C

olw
ell's com

m
ittee also urged certain infrastructure im

provem
ents, such as a new

 S
outh

P
ole station and a new

 ice-breaking research vessel. T
oday, all fifteen of the B

oard com
m

ittee's recom
m

endations

have been im
plem

ented, resulting in increased A
m

erican influence in international polar policym
aking.
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W

ith the collapse of the Soviet U
nion, the U

nited States suddenly found itself the w
orld's sole superpow

er. Y
et the

N
ation's econom

y rem
ained riddled w

ith problem
s, including a huge federal deficit, an underskilled w

orkforce, and
poor K

-12 education. W
illiam

 J. C
linton w

on election as President in 1992 in part because he called for governm
ent

to address these issues m
ore actively. Support for research at U

.S universities grew
 w

ith the decade. A
m

ericans saw
 a

dram
atic payoff from

 university research after N
SF opened the Internet to public and com

m
ercial use in 1991. M

ore
than in the 1980s, states helped their local institutions to com

pete for N
SF aw

ards. B
y FY

2000 the Foundation's
budget had topped $4 billion.

T
he B

oard offered advice w
ithin a context that w

as increasingly global in scope. Issues such as species loss, global

clim
ate change, and the Internet's pow

er to distribute inform
ation highlighted the international nature of science..

T
he B

oard tackled national policy issues, such as research priority-setting, now
 that decisions w

ere no longer to be
m

ade under the exigencies of the C
old W

ar. W
ith a report that m

ade the case for environm
ental research and

education as a national and N
SF priority, and in other statem

ents on national policy, the B
oard began finally to

fitlfill the vision that V
annevar B

ush had originally spelled out in ScienceT
he E

ndless Frontier.

System
ic C

hange
O

ne of E
rich B

loch's last initiatives as director w
as also am

ong his boldest. In 1990, follow
ing his departure, the

B
oard approved the Foundation's program

 for Statew
ide System

ic Initiatives (SSI) in Science, M
athem

atics,
and E

ngineering E
ducation. T

he era of "system
ic reform

" began in 1991 as SSI agreem
ents w

ere m
ade w

ith
selected states to bring different parts of their education apparatus into alignm

ent w
ith reform

. A
 second

version know
n as U

rban System
ic Initiatives funded agreem

ents w
ith large-city school districts that

proposed to use Foundation turnkey funds to deliver better teaching to these m
ostly m

inority student
populations. R

ural System
ic Initiatives, w

hich crossed state and school district boundaries, cam
e later.

B
loch's successor, physicist W

alter E
. M

assey, long-tim
e director of A

rgonne N
ational L

aboratory, credits the
B

oard's E
ducation and H

um
an R

esources C
om

m
ittee for dose w

ork w
ith N

SF staff on defining the new
,

.

initiatives' goals. B
oard involvem

ent assured that these w
ere cooperative agreem

ents, not grants, w
ith

ongoing obligations as w
ell as continuing technical advice.

T
hough N

SF's funding for these and other am
bitious K

-12 program
s rem

ained tiny com
pared to the

D
epartm

ent of E
ducation's portfolio, "the B

oard w
as supportive because these could be so im

portant to the
country," says Jam

es J. D
uderstadt, a nuclear engineer and president of the U

niversity of M
ichigan w

ho w
as

B
oard C

hair from
 1991 to 1994. E

ducators w
idely applauded N

SF for "sticking its neck out," in the w
ords

of one SSI participant. N
obody, they said, had asked them

 to "think system
ically" before..0

N
S

B
 C

hair D
uderstadt

1991 F
ist new

`
cracovered outside F

aith's

solar sysiO
rn'

1992 P
iesiderttusli

did

yeltsin dedote end to C
old W

ar

N
S

F
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1992
W

en elected P
resident

M
eanw

hile, the Foundation underw
ent a system

ic change of its ow
n w

hen a new
 D

irectorate for Social,
B

ehavioral and E
conom

ic Sciences w
as created in 1991. T

he social sciences w
ere com

ing into their ow
n,

and had bearing on vital national issues. M
assey recalls that the B

oard neither opposed nor cham
pioned a

separate directorate, though som
e B

oard m
em

bers did w
arn that social sciences on their ow

n m
ight be

m
ore vulnerable to political attack, as they had been in the past.

B
eleaguered Industry

T
he end of the C

old W
ar prom

pted the question of w
hat priorities should guide U

.S. industry in its
m

ultibillion-dollar expenditure on R
&

D
. Form

er N
SB

 C
hair R

oland Schm
itt and T

R
W

, Inc., V
ice

President A
rden B

em
ent, an industrialist on the B

oard, issued a 1992 report citing "significant gaps in U
.S.

industrial R
&

D
 strength" due to lagging investm

ent and poor distribution of effort. T
he report said

com
panies w

ere spending too m
uch on defense R

&
D

 at the expense of innovation that could invigorate
the civilian sector. T

hese ideas foreshadow
ed the C

linton A
dm

inistration's 1993 m
anifesto, T

echnology fir
A

m
erica's G

row
th.

A
t the sam

e tim
e, the B

oard w
as engaged in a m

ore am
bitious effort to define how

 N
SF-funded research

could better help industry and the N
ation. Senator B

arbara M
ikulski (D

-M
D

), w
ho oversaw

 N
SF's

appropriations, had declared that seventy percent of Foundation funds should be allocated for "strategic"
research, w

hich alarm
ed those at the Foundation w

ho took "strategic" to m
ean "applied." Just as w

orrisom
e

to som
e on the B

oard w
as that organizing N

SF according to strategic directions risked creating institutional
rigidities incom

patible w
ith the evolutionary, fluid nature of discoveryw

hat is an appropriate strategic
goal today m

ight not be tom
orrow

.

T
he B

oard appointed an outside com
m

ission co-chaired by R
obert G

alvin, chairm
an of M

otorola, and
W

illiam
 D

anforth of W
ashington U

niversity. D
uderstadt says the com

m
ission w

as "to interact w
ith the

broader scientific com
m

unity to get a better sense of w
hat the Foundation should be." T

he D
anforth-

G
alvin report in 1993 argued that N

SF-funded basic research could play a larger role in the N
ation if it had

clearer links to industry and other national needs.

T
hrough a com

m
ittee chaired by C

ornell U
niversity president Frank R

hodes, the B
oard offered assistance

to John S. G
ibbons, President C

linton's Science A
dvisor, "in developing a process for scientific priority-

setting," D
uderstadt says. W

hile this particular effort didn't bear fruit, it provided a foundation for later
policy recom

m
endations on the part of the B

oard that w
ould be m

ore successful.

1992
W

orld W
ide W

eb is

released (invented at

(E
R

N
 1988)

1992
C

ongress cancels

S
uperconducting S

upercoM
der

7 4

N
SF=
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ire,...114) M
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erforrnance
N

eal L
ane, a com

putational physicist w
ho had been provost of R

ice U
niversity, succeeded A

cting D
irector

Frederick B
ernthal in 1993. Popular and effective, he w

ould rem
ain until m

oving to the W
hite H

ouse in 1998
as President C

linton's Science A
dvisor. W

hile N
SF m

anagem
ent w

as in sure hands, the B
oard had plenty of

oversight challenges. T
he G

overnm
ent Perform

ance and R
esults A

ct (G
PR

A
) of 1993 requires federal

agencies to account for program
 results through a system

 of perform
ance m

easurem
ents. Progress is noted

by O
M

B
 and C

ongress at budget tim
e. B

ut the open-ended nature of discovery-driven research is notoriously
resistant to short-term

 assessm
ent. W

hat's m
ore, grantm

akers pressured for close accountability can becom
e

too cautious, neglecting em
erging fields or risky investigations for those already likely to bear fruit.

T
he Foundation w

on approval to use m
ore qualitative m

easures of perform
ance. Its first G

PR
A

 plan w
as

issued in 1995. A
 report, N

SF in a C
hanging W

orld, sum
m

arized the N
SF strategic plan in w

hich the B
oard

w
as to w

atch closely w
hether Foundation aw

ards and actions m
atched the new

 G
PR

A
 outcom

es. Such
outcom

es included m
aking "connections betw

een discoveries and their use in service to society," and
w

hether, for exam
ple, the Foundation's $700 m

illion education program
s w

ere producing a "diverse,
globally oriented science and engineering w

orkforce."

T
he Frontier of O

nfortnation T
echnology

B
y the late 1980's N

SF assum
ed a strong role in com

puter and inform
ation science and engineering,

including netw
orking and high perform

ance com
puting. O

ne initial use of the N
SFN

et in the late 1980s
w

as to link supercom
puter centers, w

hich enable ever-m
ore refined m

odels of galaxies, w
eather, proteins,

and other com
plex phenom

ena. T
hese five-year supercom

puting center aw
ards w

ere recom
peted in 1989

and 1990, sparking lively B
oard debate. Som

e m
em

bers argued that individual grants w
ould advance the

field sufficiently, but the case for concentrating funds at centers w
on out w

hen four of the five centers w
ere

renew
ed. In 1993, w

hen the C
linton A

dm
inistration m

ade advanced com
puting a national priority, the

N
SF supercom

puting centers w
ere show

cased as the N
ation's best civilian facilities.

N
SF decom

m
issioned the N

SFN
et in A

pril 1995 and universities began receiving Internet service from
com

m
ercial providers. A

t the sam
e tim

e, N
SF w

ith M
C

I im
plem

ented vB
N

S, a new
, high-capacity netw

ork
for scientific com

puting. M
eanw

hile, the five-year aw
ards for the supercom

puting centers w
ere com

ing to
an end. In 1995, a Foundation task force cochaired by chem

ist E
dw

ard F H
ayes of O

hio State U
niversity,

1992 Proof ern forw
ard of

1670 theorem
 of Pierre

de Feint

1992G
roduleSiliritiic

A
ndreesen w

orks on N
B

A

M
osaic, w

hich w
il allow

 R
dit

and cid<
 w

eb brow
sing w

ithout

.
,

n 1992 V
ery L

ong B
oseine

M
oir; w

ogs lA
ist (aim

-

rim
ed instrum

ent, begins
.

opettifion

N
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A
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A
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N
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B
 O

ak D
uderstadt

recom
m

ended that, instead of four or five centers, partnerships am
ong a w

ide range of institutions having
a single super-advanced m

achine at their apex w
ould best take advantage of recent m

assive leaps in

com
puting capabilities.

T
he B

oard liked the idea and in 1997 approved the Foundation's proposed com
petition for the new

 Partners
for A

dvanced C
om

putational Infrastructure (PA
C

I) program
. T

oday, there are tw
o national partnerships:

the N
ational C

om
putational Science A

lliance, led by the U
niversity of Illinois at U

rbana-C
ham

paign, and
the N

ational Partnership for A
dvance C

om
putational Infrastructure at U

niversity of C
alifornia, San D

iego.
W

hen PA
C

I w
as announced, B

oard V
ice C

hair D
iana N

atalicio said it w
ill push "technological advances that

w
ill fuel future econom

ic grow
th." Students and scientists "at all levels w

ill enjoy a vast resource for education

and training."

V
ision for a N

ational R
ole

O
ften in the past, the B

oard focused m
ore on its N

SF oversight responsibilities than on its national policy
m

andate. B
ut in the 1990s, as the B

oard passed a m
ature forty years of age, ecologist and form

er B
oard

m
em

ber Shirley S. M
alcom

 of the A
m

erican A
ssociation for the A

dvancem
ent of Science (A

A
A

S), says the
B

oard becam
e m

ore of a "N
ational Science B

oard."

Stanford U
niversity chem

ist R
ichard N

. Z
are, w

ho joined the B
oard in 1992 and becam

e its chair in 1996,
cham

pioned a strong vision for how
 the B

oard could exercise its legal m
andate to "advise the President and

C
ongress, w

hether on their request or on its ow
n initiative" regarding policy m

atters related to science and
engineering, and on education in these fields.

T
he group is "a sounding board," he says, "a forum

 to bring together visions for the future from
 different

federal agencies and stakeholders." T
he B

oard should not set a particular President's science policy or
respond to near-term

 exigencies; these duties belong to the President's Science A
dvisor and to the President's

C
om

m
ittee of A

dvisors on Science and T
echnology (PC

A
ST

). B
ut the N

ational Science B
oard is uniquely

positioned to "engage in long-term
 planning" of scientific needs and strategies. H

e notes that m
em

bers'
term

s are six years, w
hereas the President w

ho appoints them
 serves four. W

hat's m
ore, the B

oard C
hair is

elected by the m
em

bers, not chosen by the President. "T
his m

akes [the B
oard] as nonpolitical a policy

group as it can be," w
hile still carrying the authority of a federal bodythe only governm

ental body w
ith a

legal m
andate to advise the President and C

ongress on the health of science, engineering, and related
education across all fields.
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"V
annevar B

ush's vision w
as that the B

oard w
ould do it all," Z

are notes. "B
ut there w

as not a big N
ational

Institutes of H
ealth in 1945; there w

as no W
hite H

ouse Science A
dvisor. I'm

 not trying to roll back tim
e.

I'm
 pointing out there's a need to do som

ething now
, in addition to w

hat the W
hite H

ouse does."

A
s C

hair, Z
are w

aded into the key national science policy question of the day: how
 the governm

ent should
set federal research priorities in light of inevitable lim

its on spending and the grow
ing expense and scale of

basic research. Form
er B

oard m
em

bers and chairm
en Jam

es D
uderstadt and Frank R

hodes had initiated the
B

oard's consideration of the issue in the early 1990s. N
ow

 Z
are and other B

oard m
em

bers w
ent a step

further and m
et w

ith past presidential Science A
dvisors and research directors from

 other federal agencies to
discuss their basic research program

s and needs, and how
 the B

oard could be useful to them
. In 1997, the

B
oard issued its report. G

overnm
ent Funding of Scientific R

esearch argued that given the w
holly new

, global
context for research, and the dram

atic breakthroughs in so m
any fields at once, "one m

ust also ask w
hat is

the appropriate scale of the investm
ent to m

eet the needs of the greatest econom
ic pow

er in the w
orld."

Strategic D
irections for E

ducation, Scientific Freedom
,

and the E
nvironm

ent
H

aving offered to w
ork w

ith other agencies and stakeholders w
hile overseeing the Foundation (w

hich w
as

grow
ing in accord w

ith its 1995 N
SF strategic plan), the B

oard spelled out its ow
n priorities and w

ork plan.
T

he N
ational Science B

oard Strategic Plan w
as produced in 1998 during the chairm

anship of econom
ist

E
am

on M
. K

elly, president em
eritus of T

ulane U
niversity.

E
ventually, the N

SB
 plan and earlier N

SF plans w
ould serve as the basis of a new

 N
SF strategic plan in 2000.

T
he new

 N
SF strategic plan w

as intended to guide the Foundation in m
eeting its goals of upholding U

.S.
"w

orld leadership in all aspects of science and engineering," in "prom
oting discovery, integration, dissem

ination
and em

ploym
ent of new

 know
ledge in service to society," and in achieving "excellence in U

.S. scientific,
m

athem
atics, engineering and technical education."

K
elly, the first social scientist to be elected as N

SB
 chair, shared Z

are's vision of an active national policy
board and drew

 up an am
bitious set of objectives. B

eyond oversight for the Foundation, the B
oard's ow

n
strategic plan called for the B

oard to "provide advice to the President and C
ongress on m

ajor issues"
(especially in federal research priorities, education, and public understanding and enrichm

ent). T
he B

oard
w

ill also take into account the globalization of scientific issues. A
t the heart of the plan w

as the idea that the
B

oard could best influence national policy by fostering "cooperation w
ith other stakeholders," including

other federal agencies, universities, industries, and public groups.

1995 N
S

fN
et decom

m
issioned;

,4,,,,,.
a.--

Internet fully public and grow
ing

'ee,"..'
'

rrpiily; by 1996 it m
il have

12.8 m
ithon hosts

1995 G
enes thcd sw

itch on

R
ow

eling in plants found,

using A
rdidopsisdato;som

e
.

600 m
utant genes of

A
rabidopsis have been &

-

covered and m
cpped

N
S

B
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"If in the tw
entieth century, science and

technology m
oved to the center of the

stage, in the tw
enty-first century they w

ill

com
m

and it. Q
uality of life w

ill depend in

large m
easure on the generation of new

w
ealth, on safeguarding the health of

our planet, and on opportunities for

enlightenm
ent and individual developm

ent.

T
he contributions of research [w

ill] m
ake

possible advances in all these areas."

1998 N
S

B
 S

trategic P
lan

B
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i1995 P
hysicists m

ate a

new
 form

 of m
anor, the

,
longsought B

oseE
nstein

contfatsate,
w

ing etsiei

m
bration of quantum

m
echanics

A
fter the strategic plan w

as released, the B
oard becam

e m
ore active in policy m

atters. In 1998 the B
oard

responded to T
IM

SS, the T
hird International M

ath and Science Study, w
hich show

ed U
.S. fourth-grade

students near the top internationally but m
iddle and high-school students faring progressively w

orse: U
.S.

tw
elfth-graders ranked nineteenth ort-w

enty-one industrial nations. In a statem
ent, "Failing O

ur C
hildren,"

the B
oard declared its "special responsibility to enlist the science and engineering com

m
unity as a precious

resource" to support and im
prove "local program

s."

T
he need for national education standardsa "com

m
on core of m

athem
atics and science know

ledge"
w

as pounded hom
e the next year in Preparing O

ur C
hildren. T

he report, prepared by a B
oard task force

chaired by M
ary K

 G
aillard of the U

niversity of C
alifornia at B

erkeley, suggested that a core science and
m

athem
atics curriculum

 could counter the disadvantages faced by children w
ho frequently change schools.

In 1999, w
hen the K

ansas State B
oard of E

ducation decided evolution w
ould no longer be required in

courses and tests, the B
oard called the m

ove "a retreat from
 responsibility." T

he B
oard condem

ned the
rem

oval from
 school curricula of such a key piece of scientific know

ledge "at a tim
e of already profound

concern about the quality of m
athem

atics and science education in our N
ation's schools."

In Septem
ber 2000, the N

ational C
om

m
ission on M

athem
atics and Science T

eaching for the 21st C
entury

released its report, B
efore Its T

oo L
ate, w

hich reinforced the recom
m

endation m
ade by the B

oard in 1998.
T

he C
om

m
ission, chaired by Senator John G

lenn (D
-O

H
), stated that "the future w

ell-being of our
N

ation and people depends not just on how
 w

ell w
e educate our children generally, but on how

 w
ell w

e
educate them

 in m
athem

atics and science specifically."

A
lso in 2000, a B

oard C
om

m
ittee on C

om
m

unication and O
utreach, chaired by M

.R
.C

. G
reenw

ood,
C

hancellor of the U
niversity of C

alifornia at Santa C
ruz, urged the science and engineering com

m
unities to

establish a broad-based public inform
ation group to increase public appreciation of science and engineering

and urged B
oard m

em
bers to increase their activities as "personal am

bassadors" for science, engineering, and
N

SF. Such efforts w
ould further the B

oard's strategic goal of helping the general public understand "the joy
and fascination of science as w

ell as its utility."

T
he B

oard reaffirm
ed its role as a defender of open scientific com

m
unications by protesting ill-conceived

and restrictive policies in connection w
ith espionage charges against a scientist, a naturalized U

.S. citizen, at
L

os A
lam

os N
ational L

aboratory. "D
iscouraging scientists and engineers from

 w
orking in w

orld-class facilities
for reasons of national origin, ethnicity, or citizenship...could underm

ine our long-term
 security interests,"

the B
oard said, and "deny A

m
erican science and engineering the benefits of openness and excellence."
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B
y 1998, private groups w

ere lobbying for a new
 institute for environm

ental research, possibly to be housed
w

ith its ow
n board at N

SF. M
any at the Foundation feared that adding a separate vertical structure w

ould
cripple the agency's ability to sponsor w

ork across disciplines, one of its strengths. K
elly appointed a B

oard
T

ask Force on the E
nvironm

ent under Jane L
ubchenco of O

regon State U
niversity, an authority on

sustainable ecology and past president of the A
A

A
S. T

he goal w
as to define a future-oriented environm

ental
research portfolio for the agency.

T
he task force took inventory of N

SF's current efforts and interview
ed other agencies about their

environm
ental projects. T

he survey uncovered "enorm
ous gaps," says L

ubchenco, in the research, education,
and scientific assessm

ent that should be done and the technologies that should be deployed. In 2000, the
B

oard unanim
ously approved a new

 vision for N
SF contained in its report, E

nvironm
ental Science and

E
ngineering for the 21st C

entury: T
he R

ole of the N
ational Science Foundation. T

he report recom
m

ends that
Foundation support for environm

ental research should grow
 by $1 billion over the next five yearsa hefty

jum
p from

 the $600 m
illion the agency w

as currently spending. T
he report also recom

m
ends that N

SF
create new

 m
echanism

s for enabling environm
ental activities.

PC
A

ST
 w

arm
ly w

elcom
ed the report and endorsed the plan for N

SF to becom
e a leader of federally

funded basic research in the environm
ental sciences. R

ita R
. C

olw
ell, w

ho becam
e the first w

om
an to

head the Foundation in A
ugust 1998, has since established a m

ajor initiative in the area of B
iocom

plexity
in the E

nvironm
ent.

2000 and eyond
T

he B
oard's agenda and the Foundation's under the leadership of N

SF D
irector R

ita C
olw

ell m
eshed w

ith
that of the C

linton W
hite H

ouse. For FY
2001, the President requested, and C

ongress approved, the largest
budget increase in Foundation history-13.6 percent. In addition to support of core areas, other priorities
included inform

ation technology research, w
here N

SF already had a prim
ary role. A

nother is nanoscale
science and engineering. N

SF leads other federal agencies in efforts to understand phenom
ena on the scale

of one billionth of a m
eter. A

 third area of em
phasis is biocom

plexity, kicking off the Foundation's grow
th

in the environm
ental realm

.

A
nother critical objective is building the tw

enty-first century w
orkforce. N

SF is continuing to develop
hum

an resources at all levels of educationform
al and inform

al, in schools, hom
es and com

m
unities. T

he
Foundation w

ill give priority to research on learning, system
ic reform

, teacher preparation, rigorous
instruction, and accountability. "From

 here on," K
elly says, "it w

ill be a question of public understanding
and political w

ill" to im
prove U

.S. student achievem
ent.
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"W
e are inspired by all that our predecessors

have accom
plished. I hope that in another fifty

years, those w
ho follow

 us w
ill find sim

ilar

reasons to celebrate."

E
am

on M
. K

elly, B
oard C

hair, (1998-2002)

W
hile the Foundation's budget is likely to grow

, basic researchw
hich is now

 prim
arily funded by the

federal governm
entis just 0.002 percent of the total U

.S. econom
y. T

his alarm
s K

elly. "W
e know

 as a
result of the past fifty years that basic research is the only investm

ent that pays off w
ith such high returns,"

he says. "A
pplied research and developm

ent w
ork do not have anyw

here near the sam
e im

pact."

In com
ing years, K

elly says the B
oard w

ill push hard to "stim
ulate the political environm

ent and the public's
understanding" to realize the im

portance of a higher level of investm
ent in basic research. T

he Foundation,
he says, "is responsible for the health of the scientific enterprise, and the only agency responsible for the
general w

ell-being of the entire spectrum
 of the natural and social sciences."

In this sense, the N
ational Science Foundation is a national treasure. For 50 years, it has enabled scientists

and engineers to advance an endless frontier. W
hat w

ould V
annevar B

ush think if he could see the N
ational

Science B
oard today? K

elly's ready answ
er is: "H

e w
ould see the fulfillm

ent of a vision in w
hich the B

oard
has m

oved science policy to center stage in the service of the N
ation."
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