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NOMINATION
MONDAY, MAY 2, 1977

U.S. Senate,
Committee on Human Resources,

Washington, D.C.
The committee met, pursuant to notice, at 10:03 a.m., in room 

4232, Dirksen Senate Office Building, Senator Edward M. Kennedy 
presiding pro tempore.

Present : Senators Kennedy, Stafford, Hayakawa, and Hatch.
Also Present: Senator Schmitt.
Senator Kennedy. We will come to order.
Our hearing this morning is on the nomination of Richard Atkinson 

to be Director of the National Science Foundation. I will make a part 
of the record a biographical sketch of the nominee and the financial 
statement  has been reviewed in conformity with the procedures th at 
are being followed by all the committees and position description.

I will also place in the record a number of letters th at I have received 
which are in very strong support of the nominee. They come from 
some of the really outstanding members of the scientific community, 
some of its most distinguished members. These endorsements should 
be a source of very considerable satisfaction to the nominee. I will 
make them a par t of the record.

[The information referred to follows:]
(1)



NATIONAL SCIENCE FOUNDATION
WAS HING TO N,  P C. 2OS5C

DR. RICHARD C. ATKINSON 
Acting  Dire ctor

Dr. Richard C. Atkinson  was sworn in  on June 2, 1975, as Deputy Dire ctor  of  
the Nationa l Science Foundation; on August 12, 1976, he became Act ing D ire ctor . 
He is  on leave of  absence from Stan ford Unive rs ity  where he has been on the 
fa cu lty  since 1956.

Dr. Atk inson is  an exper imenta l psycho log ist  and applie d mathemat ician whose 
research has been concerned prim ari ly  with  experimental and th eo re tic al  analyses 
of  memory and co gn ition . He was one of  the f i r s t  to transform in tu it iv e  ideas 
about the nature of memory in to  an e x p li c it  theory  th at could be formulated 
in mathematical  terms. This  theory has been the basis fo r much of  the cu rre nt 
research on memory and co gn iti on . The theory als o has played an important 
ro le  i,n spec ify ing co rrelates  between brain  st ructures  and psycho logical 
phenomena, in expla ining  the effects  of  drugs on memory, and has proved to 
have important im pl icat ions  fo r op tim izing  the lea rn ing  process.

Dr. Atkin son's  research on memory has led him to be concerned wi th problems 
of  classroom learning . He was among the f i r s t  to develop a com puter -controlle d 
system fo r in s tr uc tion , whose bas ic fea tures have had wide inf lue nce on the 
computer fi e ld  and have been used in the design of  commercial computer-assisted 
in struction  programs. The pr incipal  ap pl icat io n of  the computer system 
developed by Dr. Atk inson has been fo r teach ing reading to elementary school 
child re n. The system is  high ly  adaptive so that  the sequence of  in struction 
at  any moment in  time is  a func tio n of  the stud en t's  unique response his to ry .
The adaptive process depends on a mathematical represen tation of  the studen t's  
learning  process th at is  optim ized using co nt ro l theory methods.

He is  a member o f the Nationa l Academy of  Sciences, the American Academy of  
Ar ts and Sciences, the Nat iona l Academy of  Education, and the Soc iety  of  
Experimental Psych ologis ts.  He has been a Fellow of the Center fo r Advanced 
Study in the Behav ioral Sciences,  a Fellow of  the Guggenheim Foundation, 
and the re cip ie nt o f a Dis ting uished Research Award from the Socia l Sciences Research Co un cil .

Dr. Atk inson jo ine d the Stanford Unive rs ity  fa cu lty  in  1956 a ft e r serving in 
the U.S. Army. Except fo r three years at  UCLA and one at  the Un iversi ty  
of  Mich igan, he has been at Stan ford  ever since. He served as chairman 
o f the Psychology Department from 1968 to 1973, and as a Dean in  Humanities 
and Sciences from 1973 to 1975. In ad di tio n to being a Professor in the 
Psychology Department, he holds appointments in  the School of  Engineering, 
the School of  Education, and the In s ti tu te  fo r Mathematical Studies in the Soc ial Sciences.

February 1977



R ic h ard  Cha tham  A tk in so n

B lo g rs rh ic s l T at a

Ad dre ss:  O-f*c e  ° f  t l̂ e  D ir e c to r
K at i.c r.al  Sci en ce  Foun da tion 
W as hi ng to n,  D.C. 20550 
(Rho ne : 20 2/63 2- 40 01 )

Bo m: March 19, 1929; Oak P ark , I l l i n o i s

D eg re es , F e ll o w sh ip s , and  Awards

P h .B ., U n iv e rs it y  o f  Chi ca go , 19**8 
P h .D .,  In d ia n a  U n iv e rs it y , 1955
D is ti n g u is h ed  Res ea rc h Award, S o c ia l Sc ie nce  R es ea rc h C ouncil , 1962 
F el lo w , C e n te r f o r  Advanced St ud y in  th e B ehav io ra l S c ie n c e s , I963 -I9 6H  
F ell ow , Am eri can  P sy ch o lo g ic a l A ss o c ia ti o n
S o c ie ty  c f  E xper im en ta l P sy c h o lo g is ts , E le c te d  1967 
Fel lo w , Am erican  A sso c ia ti o n  fo r  th e  Advanceme nt c?  Sci en ce  
Guggenh eim Fe Hew s h ip , I9 67- I9 68
Be ard  c f  G cv em crs , Psychcnomic S o c ie ty , 19 68 -1 7" - 
D is ti r. gu is hed  V is i t in g  S c h o la r,  E d u ca ti o n a l T esti n g  S e rv ic e , 1971 
Boa rd c f  D ire c to rs , Am eric an P sy ch o lo g ic a l A s so c ia ti o n , 1773-19 76  
Ch air man , Psychcnomic S o c ie ty , 1973 -177 1*
P re s id e n t , D iv is io n  o f  E xper im en ta l P sy ch ol ogy , Am erican  P sy ch o lo g ic a l 

A sso c ia ti o n , 1771*
Ch air man , Psy ch ol og y S e c ti o n , Am eric an A sso c ia ti o n  f o r  th e Adv ance ment o f 

S c ie n c e ,'  17? 5-1 776
Boa rd o f  T ru s te e s , Psy ch om et ri c S o c ie ty , 17 73 -177 6 
P re s id e n t , W es te rn  P sy ch o lo g ic a l A sso c ia ti o n , 17 75 -177 6
p ro fe s s io n a l Ac hie vemen t Award, U n iv e rs it y  o f  Ch icago Alum ni A sso c ia ti o n , 1976 
Am eric an Academy o f  A rt s and  S c ie n ces , E le c te d  I??**
N ati onal Academy o f  S c ie n ces , E le c te d  1971*
N a ti o n a l Academy o f  E ducati on , E le c te d  197**

Academic and Government Appointments
19 56 - 195 7

19 57 - 1961

19 61 -1 96 5
19 61 -1 97 5

196 3
1 9 6 5 -p re s e n t

19 68- 19 73
19 73 -1 97 5

19 75 -1 97 6

1976-p re se n t

L e c tu re r , A pp lied  M athe mat ics an d S t a t i s t i c s  L a b o ra to r ie s , 
S ta n fo rd  U n iv e rs it y

A s s is ta n t P ro fe sso r  o f  Psy ch olo gy,  U n iv e rs it y  o f C a li fo rn ia , 
Los An ge les

A sso c ia te  P ro fe sso r  o f Psy ch olo gy,  S ta n fo rd  U n iv e rs it y  
A sso c ia te  D ir e c to r , I n s t i t u t e  fo r  M at he m at ic al  S tu d ie s  in  th e  

S o c ia l S c ie n ces , S ta n fo rd  U n iv e rs it y
V is it in g  P ro fe sso r  o f Psy ch ol og y,  U n iv e rs it y  o f  Mi ch iga n 
P ro fe s so r  o f Ps yc ho lo gy  ( a ls o  P ro fe s so r  o f  E duca tion  and 

A f f i l i a t e  F acu lt y  Member, I n s t i t u t e  o f E ng in eeri ng - 
Economic Sys te m s,  Sc ho ol  o f  E n g in e e ri n g ),  S ta n fo rd  
U n iv e rs it y

Ch airm an , De pa rtm en t o f  Psy ch olo gy,  S ta n fo rd  U n iv e rs it y  
A ss ocia te  Dean,  Sc ho ol  o f  H um an it ie s and S c ie n c e s , S ta n fo rd  

U n v ie rs it y
Dep uty  D ir e c to r , N a ti o n a l S ci en ce  Fou nd at io n

(on le ave  o f ab se nce  fro m S ta n fo rd  U n iv e rs it y )
A ct in g D ir e c to r , N a ti o n a l S ci en ce  Fou nd at io n

(o n le av e  o f ab se nce  from S ta n fo rd  U n iv e rs it y )



P ro fe s s io n a l  A c t iv i t ie s

I9 5U -I95 6

1958-19 67
1961 -196 3
19 61 -196 6
19 63 -197 0
19 63 -196 9

196U

1965 -197 3
1965 -196 8

19 66-1968
1966

1966

1968-19 75
19 68 -197 2

19 68 -197 1

1968 -177 5

I9 68 -I97 O

17 7 0 -p rc sen t 
1971 - 1976 
1971 -197 2

19 7 3 -p re sen t 
19 7 3 -p re sen t 

197 ’+-1975

1976-p re se n t

M il i ta ry  s e rv ic e  in  th e U .c . Array; assi g n ed  to  th e  Hunan 
Res our ce s R ese ar ch  O rg an iz a ti o n , F o r t Or d,  C a li fo rn ia

C o n su lt an t,  Sy ste ms D ev el cp ne nt  C orp ora ti on  
C o n su lt an t,  B e ll  Tel ep ho ne  L a b o ra to ri e s
E d i to r i a l  Bo ard:  J o u rn a l o f V erb al L ea rn in g  an d V er bal  B eh av io r 
E d it o r :  J o u rn a l o f  M athe mao ical  Psy cho log y-
S o c ia l S c ie nce  R es ea rc h C oun ci l Com mit tee on L ear n in g  and th e  

E d u ca ti o n a l P ro cess  (C ha irm an , I9 66-I 968)
C c -d ir e c to r  o f  Summer R es ea rc h Con fe re nc e on L ear n in g  an d th e  

E d u c a ti o n a l P ro cess  sp ons or ed  by th e  U .S . O ffi c e  o f  E d u ca ti c
A sso c ia te  E d it o r :  P erc ep u ic n  and  Psy ch op hys ic s 
Ta sk  Forc e on In fo rm a ti o n  Ne twork s o f  EDUCOM ( in te r u n iv e r s i t y  

Co mm un ica tio ns  C ounci l)
E d i to r i a l  Bo ard:  P sy ch o lo g ic a l Rev iew
B ire c to r  o f  Jo b Co rps  Re ad ing I n s t i t u t e  sp onso re d  by th e  O ff ic e  

o f  Eco nom ic O p p o rt u n it ie s  and S ta n fo rd  U n iv e rs it y
B ir e c to r  o f  Summer Se m in ar  on M at hem at ic al  T h eo ri es o f  

D is c ri m in a ti o n  L ear n in g  sp on so re d by  th e  M ath em at ic al  
S o c ia l Sc ie nce  Boa rd

E d i to r i a l  Bo ard:  C ont en po ra ry  Ps yc ho lo gy
M aohenati ca l S o c ia l Sci en ce  Bo ard,  C en te r f o r  Advan ced  S tu dy  

in  th e  B eh av io ra l S ci en ce s
P e rs o n a li ty  and C ogn it iv e  Res ea rc h Rev iew Comm itte e o f  th e  

R a ti o n a l I n s t i t u t e  o f  M en ta l H ea lt h
C o n su lt a n t,  O ff ic e  o f  Cc npu olng A c t iv i t i e s ,  R a ti o n a l S cie nce  

Found at io n
S n it h so n ia n  I n s t i t u t e :  C onnit te e on T ech n o lo g ic a l Aug m en ta tio n 

o f  C ognit io n
Be ard  o f  E d it o r s :  J o u rn a l c f  M ath em at ic al  Psy ch ol og y 
R es ea rc h A dvi so ry  Co mmittee : C h il d re n 's  T e le v is io n  Worksho p 
Ch air man : M ath em at ic al  S o c ia l Sci en ce  Bo ard,  C e n te r f o r  

Advanced  S tu dy  in  th e  B ehav io ra l S cie nce s
E d i to r i a l  Bo ard:  P e rc e p ti o n  and Psy ch op hys ic s 
Assem bly  o f  B e h av io ra l and  S o c ia l S c ie n ces o f  th e  N a ti o n a l 

R es ea rc h C ounci l
Ch airme n: P e r s o n a l i ty  and  C ognit io n  Comm itte e (B e h a v io ra l 

S cie n ces R es ea rc h  B ra nc h) , N a ti o n a l I n s t i t u t e  o f  M en ta l 
H ea lt h

A dv isor y C ouncil : I n te rn a t io n a l  A sso c ia ti o n  fo r  th e  Stud y 
of A tt e n ti o n  and  Pe rfo rm an ce



Markov L ea rn in g  Models f c r  M ult ip e rs o n  In te ra c ti o n s .. .  S ta n fo rd , C a li f o r n ia :  
S ta n fo rd  U n iv e rs it y  P re s s , i9 60  (w it h  P a t r ic k  S ugges t.

S tu d ie s  in  M ath em at ic al  P sy ch olo gy. S ta n fo rd , C ali  fo rm ia : S ta n fo rd  U n iv e r s it y  
r r e s s , I96U (E d i to r ) .

An In tr o d u c ti o n  to  M at he m at ic al  L ea rn in g  Theo ry , l e v  " c r k :  Jo hn  W ile y & S ons,  
1965 (w it h  G. H. Bower and E.  J .  Croth fers T^ Trans lamed  in to  R ussi an , 19&9-

In tro d u c t io n  to  Psy ch ol og y (l<th e d . ) .  New Yo rk : Baromurm Brace  Jo van o v ic h , In c  
ly o 7 (w it h  E. R. H il g a rd ) . T ra n s la t io n s :  Hebrew e d i t i o n ,  15 67 ; German e d i t i o n ,  
19 67 ; No rw egian  e d i t i o n ,  19 67 ; P ort uguese  e d i t io n ,  l? o ? .

Co mp ute r- A ss is te d  I n s t r u c t i o n . New York:  Academ ic P re s s , I 969 (E d i to r , w it h  
K. A. W il so n ).

In tr o d u c ti o n  to  Psy ch ol og y (5 th  e d . ) .  New York:  Baromurm Brace  Jo vanov ic h , In c 
197 1 (w it h  E. R. H il g ard  and R. L. A tk in so n ).

Co ntem po ra ry  Ps yc ho  leg ;.-: Rea ding s fro m S c i e n t i f i c  -- re r to a n . San F ra n c is c o :
W. H. Fre em an & Company, I9 7 I ( E d i to r ) .

Co ntem po ra ry  De ve lopm en ts in  M ath em at ic al  Psy ch olo gy: Volume I ,  l e a r n in g , 
memory,  an d th in k in g ; Volume I I ,  M ea su re m en t, ps yo he gh -.- sics , and  n e u ra l 
in fo rm a tl o n  p ro c e ss in g . San F ra n c is c o : W. H. Fre eman i  Company,  197b ( E d i to r , 
w it h  D. H. K ra n tz , P. D. Luc e,  and  P. S uppes ).

I n tr o d u c ti o n  to  Psy ch ol ogy  (6 th  e d . ) .  New Yor k:  Barom um Brace Jo v an o v ic h , In c 
137? (w it h  E. R. H il g ard  and R. L. A tk in so n ).

Ps yc ho logy  in  P ro g re s s : Rea ding s fro m S c ie n t i f i c  Amer ican . San Fan ci sc o: 
W. H. Free man  & Company, 1975 ( E d i to r ) .
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A rti c le s

1 . E x p e r ie z z ia l fa c to r s  in  v is u a l form  p e rc e p ti o n . Jou rr. s.1  o f  E xperi m en ta l 
P sy c h o l: ;: -,  19 52 , U3, 173-17 8 (w it h  R. B. Ammons).

2 . An a n a ly s is  o f  th e  e f f e c t  o f  n o n -r e in fo rc ed  t r i a l s  in  te rm s c i  s t a t i s t i c a l  - 
l e a r c i z ;  th e o ry . Jo u rn a l o f Exper im en ta l Psy ch olo gy,  19 56 , 51 , 23 -3 2. 
(R ep ubli sh ed  in  Sti m ulu s Sa mpl ing Th eo ry , e d it e d  by E ..  1.  X eiz ark  and
W. K. E s te s , San  F ra n c is c o : Ho lde n-D ay , In c ., -1 9 o 7 ) .

3 . Fi 1ms s z i gro up  d is c u s s io n s  as  a means o f t r a in in g  le a d e r s . T ech n ic a l 
R ep ort  E~, Human R es ou rc es  Res ea rc h O rg a n iz a ti o n , George W ashing ton 
U n iv e rs iz y , W as hi ng to n,  D. C .,  1956 (w it h  C. J . Lange end C. E. R it te n h o u se ) .

U. A s to c h a s t ic  mo de l fo r  ro te  s e r i a l  le a rn in g . P sy chom etr ik a , 19 57 , 22 , 87 -95 *
I

5- P r o b a b i l i s t i c  d is c r im in a ti o n  le a rn in g . Jo u rn a l o f  r i r . e i l  Psy ch olo gy, 
19 57 , 23 3- 23 9 (w it h  W. K. E s te s , C. J . Bu rke,  an u’ j .  P . Er an km an ).

6 . A M arke r mod el  f o r  d is c r im in a ti o n  le a rn in g . P sychcm etr ik a , -5 53, 23 , 30 9- 32 2.  
(R epubli sh ed  in  S tim ulu s Sa mpl ing Theo ry , e d it e d  by E.  1. li e iz a rx  and  W. K. 
E s te s , Sac  F ra n c is c o : Holden-Da y, I n c . ,  1967*)

7 . An a n a ly s is  o f  tw o-p ers on game s it u a ti o n s  in  te rm s o f  s t a t i s t i c a l  le a rn in g  
th e o ry . J o u rn a l o f  E xperi m en ta l Psy ch olo gy , 19 58 , 5 5 , 35 9- 37 : (w it h  P.  Su pp es )

8 . D is c r ic ic a ti o n  le a rn in g  in  a v e rb a l c o n d it io n in g  s i tu a t io n .  J s u m a l  o f  
E x p e r ic s z ra l Psy cholo gy, 19 59 , 56 , 21 -2 6 (w it h  J .  P opper) . (r e p u b li sh e d  in  
Sti m ulu s Sa mpl lng T heory , e d it e d  by E. D. Ne imark  an d W. K. E s te s , San  
F ra n c is e s : Ho lden -D ay , I n c . ,  19 67 .)

9.  A p p li c a ti o n s  o f  a Mar kov  mo de l to  tw o-p er so n n o n -c o o p e ra ti v e  ra c e s . In  
S tu d ie s  ir . M at hem at ic al  L ea rn in g  Th eo ry , e d it e d  by R. E. Bu sh an d W. K. E s te s , 
S ta n fo rd , C a l if o rn ia : S ta n fo rd  U n iv e rs it y  P r e s s , 19 59 , 55 -7 5-

10 . D is cri m in a ti o n  le a rn in g  w it h  p r o b a b i l i s t i c  re in fo rc em en t s c h e d u le s : Supp lem en t- 
R eport . J o u rn a l o f  E xperi m en ta l Psy ch ol ogy, 19 59 , 57 , 3^ 9- 35 - (w it h  W. Bo ga rt? 
and  R. T u rn e r). {"Re publi shed  in  Stim ulu s Sa mpl ing The  t r y , e d it e d  by E. D. 
Ne imark  acd W. K. E s te s , San F ra n c is co : Holden-Da y, I n c . , 19z_ .)

11 . A th eo ry  o f s ti m u lu s  d is c r im in a ti o n  le a rn in g . In  M at he m at ic al  Methods in  th e  
S o c ia l S c ie n c es , e d it e d  by K. J .  Arr ow, S.  K a r li n , an d P.  Su pp es , S ta n fo rd , 
C a li fo rn ia : S ta n fo rd  U n iv e rs it y  P re s s , 19 60 , 22 1-24 1.

12 . The us e o f models in  experi m en ta l ps ych olo gy . S y n th ese , 19 60 , 12 , 16 2-17 1.
( Rep ub lish ed  in  The Co nc ep t and  th e  Ro le o f th e  Model in  Math em at ics and  
N a tu ra l and S o c ia l S c ie n c es , e d it e d  by H. F re u d e n th a l,  D ord re ch t,  H ol la nd :
D. R ei del  P u b li sh in g  C o .,  1961 .)

13 . D ec is io n making  by c h il d re n  as  a fu n c ti o n  o f amount o f  re in fo rc em en t.  
P sycho lo g ic al R ep o rt s , 19 60 , 6_, 299-306 (w it h  G. Sommer an d M. B. Ste rm an ).
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lh . A g e n e r a l iz a ti o n  o f  s ti m u lu s  sa m pling th e o ry . P sy chom et ri ka , 19 61 , 26 , 281 -29C

15 . The observ in g  re sp on se  in  d is c r im in a ti o n  le a rn in g . Jo u rn a l o f  E xoeri m en ta l 
Psy ch olo gy, 19 61 , 62 , 25 3- 26 2.  (R ep ubli sh ed  in  Stim ul us  Sa mpl ing The or y,  
e d it e d  by  E. D. Neimark and  W. K. E s te s , San F ra n c is c o : Holde n-Day , I n c . ,  1967-

16. Opt im al  a l lo c a ti o n  o f  ite m s in  a s im p le , tw o-c once pt au to m at ed  te a ch in g  mod el . 
In  Programmed  L ea rn in g and  Co mp ute r-B ase d I n s t r u c t io n , e d it e d  by J .  E. Cou lson , 
New Yo rk:  Jo hn  Wiley & So ns , 19 62 , 25-**5 (w it h  R._ g . D ea r) .

17 . S e q u e n ti a l phenom ena in  p sy ch o p h y sic a l ju dgm en ts : A t h e o r e t i c a l  a n a ly s is . 
I n s t i t u t e  o f Ra dio Engin ee rs  T ran sa c ti o n s  on In fo rm ati o n  Theo ry , S ep t.  19 62 , 
Vol . IT -8 ," 15 5- 16 2 (w it h  E. C. C a r te re tt e  and R. A. K in c h la ) . (R ep ubli sh ed  
in  S ti m ulu s Sa mpl ing Th eo ry , e d it e d  by  E. D. He imark  and W. K. E s te s , San  
F ra n c is c o : Holden-Da y, I n c . ,  1967 .)

18 . Ch oic e b e h av io r and  mon etary p a y o ff?  In  M at hem at ic al  Me thods in  Sm al l Gro up 
P ro c e s se s , e d it e d  by  J .  C r is w e ll , H. So lom on, and P.  Sup pe s,  S ta n fo rd , 
C a l if o rn ia : S ta n fo rd  U n iv e rs it y  P re s s , 19 62 , 23-3U .

19 . M at hem at ic al  mo de ls in  re s e a rc h  w it h  c h il d re n . In  Bas ic  C ognit iv e  P ro cesse s  
in  C h il d re n , e d it e d  by J .  C. W righ t an d J .K a g e n , Mon ogra ph o f  th e  S o c ie ty _ 
f o r  R es ea rc h in  Chi ld  Dev elo pm en t, 19 63 , 28 , Ko. 2  ( S e r ia l  No. 8 6 ) , IU 5-I 63. 
(R epubli sh ed  in  C ognit iv e De velop me nt in  C h il d re n , e d it e d  by R. Brown,
C hi ca go : U n iv e rs it y  o f Chicago  P r e s s , 197 0. )

20 . A v a r ia b le  s e n s i t i v i t y  th e o ry  o f  s ig n a l  d e te c ti o n . P sy c h o lo g ic a l Revie w,
19 63 , 7 0 , 91 -1 06 .

21 . M at hem at ic al  mo de ls in  re s e a rc h  on p e rc e p ti o n  and  le a rn in g . In  T heo ri es in  
Con tempo rary  Psy ch olo gy, e d it e d  by M. H. Ma rx,  New Yo rk:  MacMillan  C o .,  19 63 , 
5 5 1 -5 $ .

22 . S ti m ulu s sa m pling th e o ry . In  Handbook  o f  M at hem at ic al  Psy cholo gy, Vol . 2 , 
e d it e d  by  R. D. Lu ce , R. R. Bu sh, and E. G a la n te r , New York:  Jo hn  Wiley &
Sons,  19 63 , 12 1-268 (w it h  W. K. E s te s ) .

23 . The  e f f e c t s  o f  fo rc e d -c h o ic e  t r i a l s  up on  f re e -c h o ic e  b e h av io r.  Psychonomi c 
S c ie n c e , I96U , 1 , 55 -5 6 (w it h  R. C. C a lf e e ) .

2h . The e f f e c t  o f  in fo rm ati o n  fe ed bac k upon p sy chophysic al ju dg m en ts . Psychonomic 
S c ie n c e , I96U , 1,  83-8 U (w it h  E.  C. C a r te re t te  and R. A. K in c h la ) .

25 . Ch oic e b ehav io r and reward s t r u c t u r e . Jo u rn a l o f M at he m at ic al  Psy ch ol og y,
19 64 , 1 , 170-2 03 (w ith  J .  L. M ye rs ).  (R epubli sh ed  in  Stim ulu s Sampli n g  Th eo ry , 
e d it e d - by E.  D. Neimark and W. K. E s te s , San  F ra n c is co : Ho lden -D ay , I n c .,

26 . The e f f e c t  o f fa ls e - in fo rm a ti o n  fe ed ba ck  upon psy chophysi cal ju dg m en ts . 
Psy chonom ic S c ie n c e , 19 64 , 1_, 317-3 18  (w it h  R. A. K in ch la ).

27 . An au thom ated  sy stem  fo r  d i s c r e t e - t r i a l  re sea rc h  w ith  an im a ls . P sycho lo g ic al 
R ep o rt s , 19 64 , 14 , 424-4 26  (w it h  R. C. C a lf e e ) .
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28 . A t e s t  o f  th re e  mo de ls f o r  s ti m u lu s  com poundin g w it h  c h il d re n . J o u rn a l o f 
E xperi m en ta l Psy ch olo gy , I96 U,  67 , 52 .5 8 (w it h  R. C. C a lf e e , 3.  Sommer7 
and W. E. J e f f r e y ) .

29 . S ho rt -t e rr a  memory w it h  young  c h il d re n . Psychonomic S c ie n c e , I9S U,  1 , 255-25 6 
(w it h  D. N. Han sen and  H. A. Bem ba ch ).

30 . A co mpa ris on  o f p a ir e d -a s s o c ia te  le a rn in g  mo dels hav in g d i f f e r e n t  a c q u is it io n  
and  re te n ti o n  ax ioms.  J o u rn a l o f M at hem at ic al  Psy ch olo gy, ly S h , 1 , 285-31 5 
(w it h  S.  J .  C ro th e rs ).

31 . M at hem at ic al  le a rn in g  th e o ry . In  S c ie n t i f i c  Psy ch olo gy,  e d it e d  by B. B.
Wo lnan, Rew Yo rk: Bas ic  Bo oks, I n c . ,  19&5, 25 ^-27 5 (w it h  R. C. C a lf e e ).

32 . In te rm c d a li ty  jud gm en ts  o f s ig n a l d u ra ti o n . Psy chonom ic S c ie n c e , 19 65 , 2 , 
27 1-27 2 (w it h  T. A. Tan ner , J r . ,  an d,R. M. P a tt o n ) .

33 . M at hem at ic al  mo de ls fo r  v e rb a l le a rn in g . In  C yber net ic s o f  th e  Nervo us Syste m:  
P ro g re ss  in  Bra in  R es ear ch , Vol . 17,  e d it e d  by N orb ert  W ie ns r~ en i J . P. Sc ha de , 
Am ster dam , The N e th erl an d s:  E ls e v ie r  P u b li sh in g  C o.,  19 65 , 333-3 -9  (w it h  R. C. 
C al fe e and T. S h e lt o n , J r . ) .

3*». A le a rn in g  model  f o r  fo rc e d -c h o ic e  d e te c ti o n  experi m en ts . B r i t i s h  J o u rn a l o f
M at hem at ic al  and S t a t i s t i c a l  Psy ch olo gy , 19 65 , 18 , 18U-2C6 (w ir n  R. A. K in c h la ).

35 . P a ir e d -a s s o c ia te  mo de ls and  th e  e f f e c ts  o f l i s t  le n g th . Jo u rn a l o f  M athe mat icc 
Psy ch olo gy , 19 65 , 2 , 25I1-265 (w it h  R. C. C a lf e e ) .

36 . M at hem at ic al  mo de ls f o r  memory and le a rn in g . T ech n ic a l R ep or t 79 , I n s t i t u t e  
fo r  M at he m at ic al  S tu d ie s  in  th e  S o c ia l S c ie n c es , S ta n fo rd  U n iv e rs it y , 196 5. 
(P ub li sh ed  in  Readin e ss  to  Remember:  Pro ce edin gs o f  th e  T h ir d  C on fe re nc e on 
L earn in g , Remembe ring and F o r g e tt in g , e d it e d  by D ~ pT T i. -. b le , lew York:
Gord on and  Bre ac h,  Scie nce P u b li s h e rs , I n c . ,  19 69 , 39-1 09.)

37- S h o rt -t e rm  r e c a l l  o f  p a ir e d -a s s o c ia te s  as  a fu n c ti o n  o f  th e  num ber o f  i n t e r ­
p o la te d  p a i r s .  Psychonomic S c ie n c e , 19 66 , h , 73-7 U (w it h  J .  V. B re ls fo rd , J r . ,  
L. K e l le r , and R. M. S h i f f r i n ) .

38 . In fl u en ce  o f  c o r re la te d  v is u a l cu es  on a u d it o ry  s ig n a l d e te c ti o n . P e rc e p ti o n
and  P sy chophysi cs,  19 66 , 1 , 67 -7 3 (w it h  R. A. K in c h la , J .  T.  Tow nse nd,  and-----
J .  I .  Y e l lo t t ,  J r . ) .

39 . Tw o-choic e behav io r un de r li m it in g  cas es o f c o n ti n g en t re in fo rc em en t sc h ed u le s.  
Jo u rn a l o f Co mpa ra tiv e and P h y s io lo g ic a l Ps yc ho lo gy , 19 66 , 62 , 193-2 00  (w ith
R. C. C a lf e e ) .

90 . The e f f e c t  o f  s ig n a l in te n s i ty  on co m pa ra tive  judg men ts o f a u d it o ry  d u ra ti o n s . 
Psycho nom ic S c ie n ce , 19 66 , *♦, 353-3 59 (w ith  T.  A. Tan ne r,  J r .  and R. M. P a tt o n ) .

91 . Models fo r  op ti m iz in g  th e  le a rn in g  p ro c e ss . P sy ch o lo g ic a l B u l le t in ,  19 66 , 66 , 
309-3 20 (w ith  G. J .  Gro en ).

92 . C om pute r- ass is te d  in s t ru c t io n  in  i n i t i a l  re ad in g : The S ta n fo rd  P ro je c t.
Re ad ing Res ea rch Q u a rt e rl y , 19 66 , 2,  5-2 5 (w ith  D. N. H an se n) .
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1»3- Seme tw o-p ro ce ss  mo de ls f o r  memory. In  Pro ce ed in gs c f  th e  XV III In te r n a t io n a l  
Con gr es s o f  Ps yc ho lo gy  (Sym posiu m 12,  M at hem at ic al  Mo dels o f  P sy c h o lo g ic a l 
P ro ce sse s" ^  Moscow, R uss ia , 19 66 , 51- 61 .

44 . An o p ti m a l s t r a te g y  f o r  th e  p re s e n ta ti o n  o f  p a ir e d -a s s o c ia te  it e m s . B ehav io ra l 
S c ie n c e , 19 67 , 12 , 1-13  (w it h  R. E. Dea r,  H. F . S il ber m an , and  D. P.  E s ta v a n ).

45 . Re ad ing in s t r u c t io n  under co m pu te r c o n tr o l.  Am erican  Sc ho ol  Board  J o u rn a l,
1967 , 15 5,  16 -27-  . -

46 . The e f f e c t s  o f  re in fo rc em en t i n t e r v a l  on th e  a c q u is it io n  o f  p a ir e d -a s s o c ia te  
re sp o n se s . Jo u rn a l o f  E xperi m en ta l Psy cholo gy, 19 67 , 73 , 268-2 77  (w it h
L.  K e l le r ,  W. J .  Thom son, and  J .  R. Tw ee dy ).

47 . E f fe c ts  o f  l i s t  le n g th  on sh o r t- te rm  memory. Jo u rn a l o f V erb al L earn in g  and 
V erb al B eh av io r,  19 67 , 6 , 3O 3- 3H  (w it h  J .  L. P h i l l ip s  and R. M. S h i f f r i n ) .

I
48 . M u lt i- p ro c e ss  mo de ls f o r  menory  v i t h  a p p li c a ti o n s  to  a con tinuous p re s e n ta ti o n  

ta s k . Jo u rn a l o f  M at hem at ic al  Psy cho lo gy , 19 67 , 4 , 27 7-30 0 (w it h  J .  W. 
B re ls fo rd , J r . ,  and R. M. S h i f f r i n ) .

49 . L earn in g  a sp e c ts  o f  c o m p u te r- a ss is te d  in s t r u c t io n .  In  Compute rs and E d u ca ti o n , 
e d it e d  by  R. W. G era rd , New Yo rk: McG raw- Hi ll Book C o .,  19 67 , I I -6 3 .

50 . S ig n a l re c o g n it io n  as  In fl u en c e d  by p re s e n ta ti o n  sch e d u le s . P e rc e p ti o n  and  
P sychophysi cs , 19 67 , 2 , 34 9-358 (w it h  T.  A. T anner,  J r . ,  an d R. W. H a ll e r ) .

51 . In s t r u c t io n  in  i n i t i a l  re ad in g  u nder co m pu te r c o n tr o l:  The S ta n fo rd  P r o je c t.  
Jo u rn a l o f E d u ca ti o n a l Da ta P ro c e s s in g , 19 67 , 4 , 17 5- 19 2.

52 . M at hem ati cal mo de ls fo r  v e rb a l le a rn in g . In  Bra in  F uncti on  and  L e a rn in g :
UCLA Forum in  M ed ic al  S c ie n c es , V ol . 4 , e d it e d  by D. B. L in d sl ey  an d A. S.  
Lu msdaine , Los A ngel es : U n iv e rs it y  o f  C a l if o rn ia  P re s s , 19 67 , 18 9-209-

53- Com pu te r-ba se d in s t r u c t io n  in  i n i t i a l  re a d in g : A p ro g re ss  re p o r t on th e
S ta n fo rd  P r o je c t.  T ech n ic a l R ep ort  11 9,  I n s t i t u t e  fo r  M at hem at ic al  S tu d ie s  
in  th e  S o c ia l S c ie n c e s , S ta n fo rd  U n iv e rs it y , 1967 (w it h  H. A. W il so n).

54 . A re p ly  to  P ro fe ss o r  S pache 's  a r t i c l e  "A re a c t io n  to  c o m p u te r- a ss is te d  
in s t r u c t io n  in  i n i t i a l  re a d in g ."  Re ad ing R es ea rc h Q u a r te r ly , 1968 , 3,  41 8- 42 0.

55 . The co mpu ter as  a t u to r .  Ps yc ho logy  To da y, Ja nuary  1968. (R ep ubli sh ed  in :
Rea ding s in  Ps yc ho logy  Today, De l Mar,  C a li fo rn ia : CRM Bo oks, 1969 ( f i r s t  
e d i t io n ) ,  1972 (s ec ond e d i t io n ) ,  1974 ( t h i r d  e d i t io n ) ;  Rea ding s in  Dev elo p-  •
m en ta l Ps yc ho logy  To day, Del Mar,  C a l if o rn ia : CRM Bo ok s, 1970 ; Rea ding s in

I E duca ti ona l Ps yc ho logy  Today, Del Mar , C a l if o rn ia : CRM Bo oks, 19 70 .)

56 . The ro le  o f th e  co mpu ter in  te a ch in g  i n i t i a l  re a d in g . Chi ldho od  E d u ca ti o n ,
19 68 , 44 , 46 4- 47 0.  (R ep ublish ed  in  The Re ad ings  Book Pr og ram, New York:
MSS E duca ti ona l P u b li sh in g  C o .,  I n c .,  197 0. )

57 . Co mpu ter-b as ed  in s t ru c t io n  in  i n i t i a l  re a d in g . P ro ce ed in gs  o f th e  1967 
I n v i ta t io n a l  Con fe re nc e on T es ti n g  Pro ble m s. P r in c e to n , N. J . :  E duca ti ona l 
T es ti n g  S e rv ic e , 19 68 , 55 -6 6.
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53 . Human memory: A pro pose d sy stem  and  i t s  c o n tr o l p ro c e sse s . In  The Ps yc ho lo gy  
o f Lea rn in g and M o ti v a ti o n : Advances in  Res ea rc h and The or y,  Vol . 2 , e d it e d  
by K. W. Sp ence and  J . T.  Sp en ce , Hew Yo rk:  Acad emic  P re s s , 19 68 , 89 -I 95  
(w ith  R. M. S h i f f r in ) .

59-  Co mp ute riz ed  in s t r u c t io n  and  th e  le a rn in g  p re c e s s . Americ an P sy c h o lo g is t,
1963 , 23 , 22 5- 23 9.  (R ep ubli sh ed  in :  The Botbs - M err i11 R ep ri n t S e ri e s  in  
Psy ch ol og y,  New York:  B obbs- M err il l C o., 19 c9 ; R es ea rc h in  Psy cho le —
Re ad ings  fo r  th e  In tr o d u cto ry ' Cou rs e,  e d it e d  by  B .,L . K in tz  and J . L. P ru nin g, 
G le nv ie w, I l l . :  S c o t t ,  Fores ma n and Co. , 197 V; C urr en t R es ea rc h in  Psy ch ol og y, 
e d it e d  by  H. C. L in dgre n , D. By rne,  and  F. L in dgre n , I'ew Yo rk:  Jo hn  W ile y and 
Co. , 1971 ; Class room  Ma nag ement : The S u c c ess fu l Use o f  B eh av io r M o d if ic a ti o n , 
e d it e d  by K. D. O 'L ea ry  and S.  G. O 'L ea ry , E lm sf ord , N. Y.: Pergarcon P re s s ,
1971; Re ad ings  in  L ea rn in g  and Human A b i l i t i e s , 2nd e d i t io n ,  e d it e d  ty  R. E. 
R ip p le , New Yo rk:  H ar per  and  Row P u b li sh e rs , I9 7 I ; Gui di ng  L earn in g; Rea di ng s 
in  E d u ca ti o n a l Psv ch olo gy, e d it e d  by M. D. G lo ck , I!ew York:  Jo hn  V.'ilev  and 
C o.,  19 71 .)

60 . M ult ip le  re in fo rc em en t e f f e c t s  in  s h o rt -t e rm  memory.  The  B r it is h  Jo u rn a l o f  
M at hem at ic al  and  S t a t i s t i c a l  Ps yc ho lo gy, 19 62 , 21 , 1- 19  (w it h  J .  W. E re ls fo rd , 
J r . ,  and  R. M. S h i f f r i n ) .

61 . L ea rn in g to  re ad  under co mpu te r c o n tr o l.  Programm ed L earn in g  and  E d u c a ti o n a l 
Te ch no logy : B r i t i s h  Jo u rn a l o f th e  A sso c ia ti o n  f o r  Programmed L earn in g , 19 bd ,
5 , 25 -3 7.

62 . Prim in g and  th e  r e t r i e v a l  o f  names fro m lo ng -t er m , memory. Psychonomic S c ie n c e , 
1963 , 11,  21 9- 22 0 (w it h  R. H. Hop ki ns ).

63 . Mas sed v ers us d i s t r ib u te d  p ra c ti c e  in  co m pute ri ze d s p e ll in g  d r i l l s .  J o u rn a l 
o f  E d u ca ti o n a l P sy cholo gy, 19 68 , 59,  2= 0-29 6 (w it h  E. Fis hm an  an d L. H e l l e r ) .

61*. F i r s t - l e t t e r  c lu e s  in  th e  r e t r i e v a l  o f p ro p e r names  fro m lo ng-t er m  memory. 
P sy ch o lo g ic a l R ep o rt s , 19 68 , 23 , 85 1-86 6 (w it h  R. II. H opk in s) .

65 . R eca ll  o f  p a ir e d -a s s o c ia te s  as  a fu n c ti o n  o f  o v e rt  and  c o v e r t re h e a rsa l 
p ro cedu re s.  Jo u rn a l o f  V erb al L ea rn in g and V erb al B eh avio r,  19 68 , 7 , 73 0- 73 6 
(w it h  J . W. B re ls fo rd , J r . ) .

66 . C om pute r- ass is te d  in s t r u c t io n .  S c ie n ce , 19 68 , 16 2, 73-77  (w it h  H. A. W il so n).  
(R ep ubl is he d in : S e le c te d  Re ad ings  in  Ps yc ho lo gy, e d it e d  by D. E. Gibbons 
and J .  F. C onn el ly , S t.  L ou is : C. V. Mosby C o .,  1969; Co nte mp ora ry Is su e s  in  
E ducational Ps yc ho lo gy,  e d it e d  by H. F.  C la r iz io  and  C. N. Me hre ns,  Bo sto n”  
A lly n and Bacon, In c . ,  1969 ; In d iv id u a li z a ti o n  o f I n s t r u c t io n : A Te ac hing  
S tr a te g y , e d it e d  by V. M. Howes,  New York: Macm illa n C o .,  19 70 .)

67 . Degree o f prim in g in  th e  r e t r i e v a l  o f a u th o r 's  names fro m lo ng-t er m  memory. 
Psych ono mic  S c ie n c e , 19 68 , 12 , 399-400 (w it h  R. H. H opk in s) .

68 . In novation  w ithou t a n a ly s is : D is cu ss io n o f Dr . R o th kopf' s p aper.  In  Ap pro ach es 
to  Tho ug ht , e d it e d  by J .  F.  Voss, Colum bus , Oh io: M e r r il l P u b li sh in g  C o.,  19 69 , 
31 7-31 9.
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69- S to ra ge and r e t r i e v a l  p ro c e ss e s  in  lc r- g -t erm  memory.  P sy c h o lo g ic a l Re view ,
19 o9 , 76 , 17 9-19 3 (w it h  R. M. S h i f f r i n '.

70 . R e p e ti ti o n  vers us im ag ery in s t r u c t io n s  in  th e  s h o r t-  and  lo n g -t e rm  re te n t io n  
o f  p a ir e d -a s s o c ia te s . Psychonomic S c ie n c e , 19 69 , 15 , I8 3- I8 U  (w it h  J .  A. 
S c h n o rr ).

71 . R ec ognit io n  vers us r e c a l l :  S to ra ge  o r  r e t r i e v a l  d if f e r e n c e s ?  Q u a rt e rl y  
Jo u rn a l o f  E xperi m en ta l Psy ch olo gy, l y c j ,  2 1 , 2lk--22U (w it h  R. D. Fr eu nd

( and  J .  W. B re ls fo rd , J r . J T

72 . In fo rm a ti o n  d e la y  in  human le a rn in g . Jo u rn a l o f  V erb al L earn in g  and V erb a l 
B eh av io r,  19 69 , 8 , 507-51 1-

73 - C om pu te r- a ssi s te d  in s t r u c t io n .  S a p e re , I9 ° 9 , 712, H2-U5 (p u b li sh e d  in  I t a l i a n )

74 . A p p li c a ti o n s  o f  m u lt ip ro ce ss  mo de ls h ? r  memory to  con tinuous re c o g n it io n  
ta s k s .  Jo u rn a l o f M at hem at ic al  P s y c h - l : ry , 19 69 , 6 , 576-59** (w it h  R. D.
Fr eu nd  and  G. R. L o f tu s ) .

75 - P ro ce ss in g  tim e as in fl u en c e d  by th e  numb er o f  el em en ts  in  a v is u a l  d is p la y . 
P e rc e p ti o n  and  P sy chophysi cs,  19 69 , 6 . 32 1-32 6 (w it h  J .  E . Holmgren  and  
J .  F.  J u o la ) .

76 . Mo dels f o r  memory. In  Scie nces  du c c-p o rt e m e n t: La re cherc he  en en se ig nem en t 
pro gramm e, e d it e d  by F.  Bre ss on  and !■!. ie  M on tm ol lin . P a r is :  Cun od,  19 69 , 75 -9

77 . C om pu te r- a ssi s te d  le a rn in g  in  a c t io n , "r c c ee d in g s  o f th e  n a t io n a l  Academy 
o f  S c ie n c e s , 19 69 , 63 , 588-59**-

78 . R ec ognit io n  memory as in fl u en c e d  by d i f f e r e n t i a l  a t te n t io n  to  sem anti c  an d 
a c o u s ti c  p ro p e r ti e s  o f w or ds . Psyche. -.1: r i c  S c ie n c e , 19 70 , 19 » 79 -8 1 (w it h  
G. Cermak , J .  S chnorr , and H. B usc hke; .

79 - Mo dels f o r  human memory. In  A p p li c a ti o n s  o f  Res ea rc h on Human D eci si on  M ak ing, 
e d it e d  by R. M. P a tt o n  and  T. A. T anner,  J r . ,  W as hi ng to n,  D .C .: R a ti o n a l 
A ero nau ti cs and Sp ac e A d m in is tr a ti o n  ("ASA SP-2 09 ),  19 70 , 15 9- 17 0.

80 . R ehears al p ro c e sse s  in  f re e  r e c a l l :  A p ro cedure  fo r  d i r e c t  o b s e rv a ti o n .
J o u re a l o f V erb al L ea rn in g and  V erb al B eh av io r,  19 70 , 9 , 99 -1 05  (w it h  D. Rund us

81 . S ig n a l re c o g n it io n  as  in fl u e n c e d  by in fo rm a ti o n  fe ed bac k. J o u rn a l o f  Math em ai i 
Psy cholo gy, 19 70 , 7 , 259-27** (w it h  T. A. T an ner , J r . ,  and J .  A. RaukY.

82 . Memory sc an s ba se d on a l te r n a t iv e  t e s t  s ti m u lu s  r e p re s e n ta ti o n s . P e rc ep ti o n  
and P sy chophysi cs, 1970 , 8̂ , 113-1 17  (w it h  R. K la tz k y ).

83 . Stud y p o s it io n  and  ite m  d if f e re n c e s  in  th e  s h o r t-  and lo ng-t er m  re te n ti o n  o f 
p a ir e d -a s s o c ia te s  le a rn e d  by im ag er y . Jo u rn a l o f V er ba l L ea rn in g  an d V er ba l 
B eh av io r,  19 70 , 9 ,  614-6 22  (w it h  J .  A. S ch n o rr ).

84 . E f fe c ts  o f o v e rt  r e h e a r s a l p ro cedure s on f re e e  r e c a l l .  Psychonomic S c ie n c e ,
) 19 70 , 19 , 249-250 (w ith  I .  F is c h le r  and D. Ru nd us ).
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8 5 . Im med iate  fr ee  r e c a l l  and  th re e-w eek  dela yed  re c c g r .i ti o n . J o u rn a l o f  V er bal  
le a rn in g  end V erb al B eh av io r,  19 70 , 9,  684-6 58  (w i- 'n  D. R irxi us  an d 5 7  R. L o f t’_

86. T e s t s ti m u lu s  r e p re s e n ta ti o n  and  ex p eri m en ta l c o n te x t e f f e c t s  in  memory 
se a m in g . Jo u rn a l o f  E xperi m en ta l Psy ch ol ogy, 19 71 , 87 , 23 1- 23 8 (w it h
B. 1.  K la tz ky an d J .  F.  J u o la ) .

87 . I n s tr u c ti o n  in  i n i t i a l  re a d in g  under co m pu te r c e n t r a l :  The S ta n fo rd  P r o je c t .
In  Computer in  E d u c a ti o n , e d i t e d  by A. Romano .and -S ’. R o ss i,  B a r i,  I t a l y :
A .d ri at ic a  E d i t r i c e ,  19 71 , 69- 99  (w it h  J .  D. F le tc h e r , H. C. C h eti n , an d .
C. M. S ta u f f e r ) .

88 . Human memory and  th e  conce pt o f  re in fo rc em en t.  In  The N atu re  o f R ei n fo rc em en t,  
e d it e d  by  R. G la ze r,  New Yo rk:  Academic  P re s s , 1 9 71^56-1 20  (w it h  T. D. Micke ns

39-  R ec ognit io n  tim e f o r  in fo rm a ti o n  s to re d  in  lo ng -t erm  memory. P e rc e p ti o n  an d 1

P sy chophysi cs,  19 71 , 10 , 8 - l4  (w it h  J*. F . J u o la , I .  E i s c h le r ,  and C. T.  Wood).

90 . Com muter-a s s i s  te d  in s t r u c t io n  in  pro gram mi ng : AID. T e c h n ic a l R ep or t 16 4,
I n s t i t u t e  fo r  M at hem at ic al  S tu d ie s  in  th e  S o c ia l S c ie n c e s , S ta n fo rd  U n iv e rs it y ,
197 i (w it h  Ja m es in e F r ie n d ) .

91 . Memciy sc annin g fo r  wo rds  ve rs us  c a te g o r ie s . Jo u rn a l o f  V erb a l L earn in g  and 
V erb al B eh av io r, 19 71 , 10, 522-52 7 (w it h  J .  F . J u o la ) .

92 . S p e c ia li z a ti o n  o f  th e  c e r e b r a l hem is pher es  in  sca nn in g  f o r  in fo rm a ti o n  in  
sh o rt -t e rm  memory. P e rc e p ti o n  and  P sy chophysi cs,  19 71 , 10 , 33 5-33 8 ( v i t h  
R. L. K la tz k y ).

93 . The c o n tr o l o f  s h o r t- te rm  memory. S c ie n t i f i c  Amer ican , 19 71 , 22 4,  82 -9 0 
(w ith  R. M. S h i f f r i n ) .

=4. Te ac hi ng  c h il d re n  to  re ad  w it h  a co m pu te r.  The R ea ii ng  T each er,  1972  , 25 ,
319-3 27 (w it h  J .  D. F l e tc h e r ) .  —

?5 . E valu a ti on  o f th e  S ta n fo rd  CAI prog ram in  i n i t i a l  re a d in g . J o u rn a l o f  
E duca ti ona l Psy ch olo gy, 19 72 , 63 , 597-6 02  (w it h  J .  D. F l e t c h e r f ?

76. An ap pr oa ch  to  th e  psy ch olo gy o f  in s t r u c t io n .  P s y c h o lo g ic a l B u l le t in , 15 72 ,
7 8 , - 9 - 6 l  (w it h  J .  A. P a u ls o n ).

97 . In c id e n ta l le a rn in g  o f words  us ed  in  a memory sc ann in g  ta s k . Psych ono mic
S cie nce, 1972 , 27 , 317-3 20 (w it h  D. J .  M ac ke nz ie ).

98 . In g re d ie n ts  fo r  a th e o ry  o f in s t r u c t io n .  Am erican  P s y c h o lo g is t,  19 72 , 27 ,
92 1-93 1.  (R ep ublish ed  in  Ch ang ing  E duca ti on : A lt e rn a ti v e s  from E duca ti ona l
R es ea rc h , e d it e d  by M. C. W it tr o ck , Ing lew ood C l i f f s ,  New Je rse y : P re n ti c e  J
H a ll , I n c .,  19 73 .)

99 . O pt im iz in g th e  le a rn in g  o f a se co nd-l an guag e vocabu la ry . Jo u rn a l o f 
Exp er im en ta l Psy ch ol og y,  19 72 , 96, 12 4-12 9.

<
10 0.  E ffe c ts  o f memory lo ad  on re a c t io n  ti m e . Jo u rn a l o f Exper im en ta l Psy ch ol og y,

1972 , 96 , 232-2 34 (w ith  C. F.  Dar le y and R. L.  K la tz k y ).
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1C I .  Opt im al  a l lo c a t io n  o f  i n s t r u c t i c n a l  e f f c r t  to  i n t e r r e l a t e d  le a rn in g  s t r a n d s .  
Jo u rn a l o f  M at he m at ic al  P s y c h e I tr y , 19 *3 , 10 , 1-23  ( v l t h  V. C. C han t) .

1C I. F a c to rs  in f lu e n c in g  sp ee d and  accura cy  c f vo rd  re c c .- c lt ic n . In  A tt e n ti o n  
and  Pe rfor m an ce  IV , e d it e d  by  £ . X om bC ta , Hew Yo rk: Academ ic P re s s , 19 73 , 
55 5-61 2 (w it h  J .  F . J u o la ) .

1C ;. Sc an ni ng  f o r  in fo rm a ti o n  in  le n g - an d s h o rt -t e rm  men.;—.-. Jo u rn a l o f 
E xperi m en ta l Psy ch olo gy, 13 73 , ?3 , 95 -111  (w it h  K ._ I . '-'as  c o u r t ) .

1C*-. M ar ihua na  and r e t r i e v a l  fro m s h o r t- te rm  memory. Psy ch co har m ac olo gia , 19 73 ,
29 , 23 1- 23 8 (w it h  C. F.  D arl ey , J .  R. I ln k le n b e rg , erne 1 . E. H o l l i s t e r ) .

1C ;. In f lu e n c e  o f  m ar ih ua na  on s to ra g e  an d r e t r i e v a l  p ro c e sse s  in  memory. Memory 
b and C o g n it io n , 19 73 , 1,  19 6-20 0 (w it h  C. F . D arl ey , J . E. T in k le  n berg , W. T.

R ot h,  and L. E. H o l l i s t e r ) .

1C ;. C om pu te r- assi s te d  in s t r u c t io n  in  i n i t i a l  re a d in g : I r .c lv ld u a li z e d  in s t r u c t io n  
ca se d  on o p ti m iz a ti o n  p ro ced u re s.  E d u c a ti o n a l T e c h m ;l ;t y , Se pt em be r,  19 73 , 
27 -3 7 (w it h  J .  D. F le tc h e r , E.  J .  L in a s ;. - , J .  0 . C sm ti e ll , and A. B a rr) .

17 ".  Co mp ari son o f  s tu d e n t pe rfor m an ce  an d a t t i t u d e  u n d er ;m ree le s s o n - s e le c t io n  
s t r a t e g i e s  in  c o m p u te r- a s s is te d  I n s t r u c t io n .  T ech n ic a l R ep or t Ho. 22 2,  
I n s t i t u t e  f o r  M at hem at ic al  S tu d ie s  in  th e  S o c ia l S c ie n c es , S ta n fo rd  U n iv e rs it y , 
1973 (w it h  M. H. B ea rd , P.  V. L o r to n , and  B. H. S e a r le ) .

1 0 :.  E n tv u rf  e in e r  th e o r ie  de s l e h r e r s .  In  " c r t s c h r i t t e  —1 E rg ebn is se  d e r
E il d u n g s te c h n o lo g ie , e d it e d  by E. B. R oll e c t  und K. - 'e l tn e r , Mun chen , Germany : 
E hre nw ir th  V erl ag , 1373 , 58-75*

IC3. E f fe c ts  o f  s h o r t- te rm  memory c o n te n ts  cm s h o r t -  and  l; n g - te rm  memory s e a rc h e s . 
Memory and C o g n it io n , 19 73 , 1 , 1—3-U »8 (w it h  R. C. M:cs  an d K. T.  U e sc o u rt ) .

11C.  T a c h is to sc o p ic  re c o g n it io n  o f  s y ll a b ic a te d  wor ds . The Q u a rt e rl y  Jo u rn a l 
o f  E xperi m en ta l Psy cholo gy, 197-,  2 6 , 1 :2 -1 66  (w it h  1 . M an e li s ).

111. S ea rc h  and d e c is io n  p ro cess es  in  re c o g n it io n  memory. In  C on te np or ar y 
Ee ve lopm en ts  in  M at hem at ic al  Psy cho lo gy : Volume I ,  !• :-.— in g , r e c o y , an d 
th in k in g , e d it e d  by D. H. K ra n tz , R. C. A tk in so n , E. ?. Lu ce , and  P.  Supp es , 
Ean  F ra n c is c o : W. H. Freeman ar.c  C o .,  1??!»,  2*»3-29 3 ( v i t h  J .  F . J u o la ) .

112. Sea rc h p ro cess es  in  re c o g n it io n  memory. In  T heori es  in  C ognit iv e  Psy ch ol ogy :
The Lo yo la  Symposium, e d it e d  by R. L.  S o ls o , H i l l s d a le , New J e rse y : Er lba um  
A sso c ia te s , 1974 , 101-1 46 (w it h  D. J .  Herrmann  and K. T. W es co ur t) .

11 3.  Tea ch in g c h il d re n  to  re ad  u si ng  a co m pu te r.  Am erican  P s y c h o lo g is t,  19 74 ,
I 29 , 16 9-17 8.

114. The s e r i a l  p o s it io n  fu n c ti o n  fo r  l i s t s  le a rn e d  by a n a r r a t iv e - s to ry  memonic.  
B u ll e ti n  o f th e  Psych ono mic S o c ie ty , 19 74 , £ , 377-3 78  (w it h  D. J .  Herrmann 
and  F.  V. G e is le r ) .

►
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115 . ' R eco g n it it n  tim e fo r  words  in  sh o r t- te rm , lo ng-t er m  o r  bo th  memory s to re s .
Jo u rn a l c f  Ic m eri m enta l Psy ch ol og y,  19 7b , 10 2,  83 0-83 5 (w ith  R. C. Koh s) .

116. Response  la te n c y  in  v is u a l searc h  w ith  redu nd an cy  in  th e  v is u a l d is p la y . 
P e rc ep ti o n  and P sy chophysi cs, 19 7b , 16 , 123-1 28  (w it h  J . E. Holm gren  and
J . F.  Ju c la  .

117. The n a tu re  c f  s to ra g e  d e f ic i t s  and  s ta te -d e p e n d e n t r e t r i e v a l  under m ar ih ua na . 
Psy chcphare acc lo g la , 19 7b , 37 , 139-1**9 (w it h  C. F . D ar le y , J .  R. T in k le nberg , 
and  W. T.  5 .c x c .

118. A th e o r e t i c a l  comp ar iso n o f  l i s t  sc an nin g mod el s,  jo u rn a l o f  M athe m at ic al  
Ps yc ho lo gy , l ^ b ,  11 , 79 -1 06  (w it h  S . K. S h e v e ll ).

119. Ac curac y and s te e d  s t r a te g ie s  in  sc an nin g a c ti v e  memory.  Memory and  C cz n it ic  
1S71*, 2 , 629-6 36  (w it h  W. P.  Ba nk s) .

120. Cost an d te nf cc man ce  o f  c o m p u te r- a ssi s te d  in s t r u c t io n  fo r  educa ti on  c f  d is ­
ad va nt ag ed  c h il d re n . In  Educa tion as  an  In d u s tr y , e d it e d  by J . Fr cc mkin,
D. Jam is c t,  and  ? . Ra dn er . N a ti o n a l Eurea u o f Econom ic R es ea rc h,  ir . c re ss  
(w ith  D. Ja m is sn , J .  D. F le tc h e r , and P.  Sup pes ).

121. Some remarks  cm a th eo ry  o f memory. In  A tt en ti o n  and Pe rforman ce  V, e d it e d  
by P. M. A. B ab b it t and  S.  l o r n i c ,  Lon don: Academ ic P re s s , 19 75 , bB j-t oB  
(w ith  K. I .  V e sc c u rt ).

12 2.  Se ar ch  c f  l i s t  s tr u c tu re s  s to re d  in  lo ng -t erm  memory. Jo u rn a l o f V er bal  
L ea rn in g end V er bal  B eh av io r, 19 75 , l 1*, 82 -8 8 (w it h  I .  E. AppelmanTT

123. A mnemonic me thod fo r  le a rn in g  a se co nd-lan guag e vocab ula ry . Jo u rn a l o f  
E ducational Psy ch ol ogy, 1975 , 6 7 , 1-16  (w it h  M. R. Raugh).

12b. A ra ti o n a le  and  d e s c r ip t io n  o f a CAI pr og ram to  te a ch  th e b a s ic  pro gramm ing  
la nguag e.  I n s t r u c t io n a l  S c ie n ce , 19 75 , b , 1- 31  (w it h  A. B ar r and IL "B ea rd ).

125. An a p p li c a ti o n  c f  th e  mnemonic keyword  method  to  th e  a c q u is it io n  o f a R us si an  
voc ab ula ry . J s u rn a l o f Exper im en ta l Ps yc ho lo gy : Human Lea rn in g and "e m er y,  
1975,  10 £.  ll c -1 3 3  (w it h  M. R. Raugh ).

126. Mn emotechn ics  in  se co nd-l an zu ag e le a rn in g . American P sy c h o lo g is t,  19 75 ,
30, 821-3 23. " —

127. Se ar ch  p re cesses  f o r  a s s o c ia ti v e  s tr u c tu re s  in  lo ng-t er m  memory. Jo u rn a l
o f E xper im en ta l Ps yc ho lo gy : G enera l,  19 75 , 10 b,  103-12 1 (w it h  R. C. Mchs and
K. T. Wes cou rt  .

128. Memory sc annin g fo r  words in  v is u a l im ag es . Memory and  C og n it io n , 1975 , 3 , 
591-544 (w ith  L. D. R o th s te in ) .

129. V e r if ic a ti o n  o f a lg e b ra  s te p  pr ob le m s:  A chro nom et ri c st udy  o f human prob lem 
s o lv in g . Jo u rn a l o f M athe mat ical  Psy ch ol og y,  19 76 , 13 , 214-240 (w ith  P.  G. 
M at th ew s) .

130. Ada pt iv e in s t r u c t io n a l  sy tem s:  Some a tt em p ts  to  op tim iz e  th e  le a rn in g  p ro cess  
In  C ogni tion and In s t r u c t io n , e d it e d  by D. K la hr,  H i ll s d a le , New Her se y:  
Erlbaum  A sso c ia te s , 1976 , 81 -108 .



In d iv id u a l d if f e r e n c e s  an d in te r  re la ti o n s h ip s  am ong  a s e le c t  s e t o f c o g n it iv e  
s k i l l s .  M em o ry  an d C z z n it io n , 19 76 , 4^, 661 -6 7 2  (w ith  A.  C h ia ng ).

F a c t  r e t r i e v a l  p ro c e s s e s  in  h u m a n  m e m o ry . In  H an dbook o f L e a rn in g  ar .d  
C o g n it iv e  P r o c e s s e s , Vol . 4 , e d it e d  by  W. K. E s te s ,  H il ls d a le . N ew  J e r s e y :  
E rl baum . A s s o c ia te s ,  1 -7 6 , 363 -4 1 3  (w ith  K.  T . W e sc o u rt ).

T he c o m p u te r  a s  a tu to r ia l  la b o r a to r y :  T he S ta n fo rd  B IP  p r o je c t .  In te rn a ti o n a l 
J o u rn a l of M an -M ach in e  S tu d ie s , 19 76 , 8,  567 -5 96  (w ith  A. B a r r  an d M .H . B e a r

S e q u e n ti a l s e a r c h  p r o c e s s e s  in  lo n g - t e r m  m e m o ry . M em o ry  and  C o g n it io n , 197 
in  p r e s s  (w it h  C .L .  K n tm h a n s l and  R. C. M ohs) .

T e a c h in g  a la r g e  R u ss ia n  la n g u a g e  v o c a b u la ry  by  th e  m n e m o n ic  k e y w o rd  m eth od  
In s tr u c ti o n a l S c ie n c e , 1* 77 , in  p r e s s  (w ith  M . R.  R au gh and  R. 3 .  S chupbach ).

R e f le c ti o n s  on  p s y c h o lo g y 's  p a s t  and  c o n c e rn s  ab o u t it s  fu tu re . A m e ric a n  
P s y c h o lo g is t , 19 77 , in  p r e s s .

E x h a u s ti v e  an d s e l f - te rm in a ti n g  s e a r c h  of c o m p a c t an d  d is p e r s e d  v is u a l 
d is p la y s . P e rc e p t io n  and P s y c h o p h y s ic s , in  p r e s s  (w ith  I.  3 .  A p p e lm a n  
and  A . C h ia ng ).

A p p li c a ti o n s  of  le a rn in g  m o d e ls  an d  o p ti m iz a ti o n  th e o ry  to  p ro b le m s  of  
in s t ru c t io n . In  H an dboo k o f L e a rn in g  and  C o g n it iv e  P r o c e s s e s , V ol . 6,  ed it ed  
W. K . E s te s ,  H il ls d a le . N ew  J e r s e y :  E r lb a u m  A s s o c ia te s ,  in  p r e s s
(w ith  V .G . C han t) .
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A L U M N I C IT A T IO N  
T h e  U n i v e r s i t y  o f C h ic a g o

A lu m n i  A s s o c ia t io n

J u n e  5,  19 76
<

Th e Professional Ach ieve men t A wards
The Professional Achievement Awards recognize those a lumn i whose at­
tainments in their vocational fields hate brought distinct ion to themselves, 
credit to the U niversity, and real benefit to their fellow citizens.

Ri ch ard C. At kinson , Ph D. 1948, Deputy Directo r of  the National 
Science Foundation, is a dedicated , ingenious and productive experi-  . 
mental  psychologist who has introduced  origina l and provocat ive ideas 
for the analysis of  human learning, memory, and cognitive processes.
The  theore tical model that he proposed of short- term  memory  and its 
interfacing with long-term memory has become a “classic" formula­
tion guiding research  in the field for the past decade. He has played a 
seminal role in the  theoretica l developmen t o f mathematical psychol­
ogy and was the foundin g ed ito r of  the Journal  of Mathematical 
Psychology. He is co-autho r of  the first textbook on the subject, An 
Introduction to Mathematical Psychology, as well as the widely used 
general psychology textbook, Introduction to Psychology. His contribu- 1

tions to the social sciences have brought him recognition of the high­
est ord er including election  to the National Academy of  Sciences, the 
National Academy of  Education, and the American Academy of Arts •
and Sciences. As Chairman of the Psychology Dep artm ent and As­
sociate Dean of the School of  Humanities and Sciences at Stanford 
Unive rsity, he earned the reputatio n as a scholar with a wide range o f 
knowledge of  the social sciences and the ability to use that knowledge 
in an administrative setting. He is curren tly on leave of absence from 
Stanford University, serving as Deputy Directo r of  the  Nationa l Sci­
ence Foundation. In this position  he plays a key role in shaping the 
science policy o f the United States and in uniting  science and society 
in the search for solutions to national and global problem s.
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[Excerpt from TJ.S. Government Manual, 1976—77]

The Nat iona l Science Foun datio n (NSF) promotes the  progress of science 
through  the  suppor t of research and educ ation  in the  sciences. Its  major em­
phasis is on basic research, the search for improved unde rstanding of the funda­
mental laws of natur e, upon which our f uture well-being as a n ation is dependent.

The Nat iona l Science Foundatio n is also involved in applied research directed 
toward the solution of more immediate problems of our society. Its educational 
programs are aimed at  ensuring increasing understanding of science at  all edu­
cational levels and an adeq uate  supply of scientis ts and  engineers to meet our 
country ’s needs.

The purposes  of the National  Science Foundation  are to:  increase the  Nation’s 
base of scientific knowledge and streng then  its abi lity to  conduct scientific rese arch; 
encourage research  in areas  th at  can lead to improvements in economic growth, 
energy supply and use, productivity , and environmental  qual ity;  promote inter­
natio nal cooperation through  science; and develop and help implement  science 
educa tion programs th at  can be tte r p repare th e Nation for meeting the challenges 
of the decades ahead. In its role as a leading Federa l supporter of science, NSF 
also has an imp ortant  role in natio nal science policy planning .

The Nat ional Science Foundation  was establ ished by the  Nat iona l Science 
Foundatio n Act of 1950 (64 Sta t. 149; 42 U.S.C. 1861-1875), as amended, and 
was given additional authority  by the  National  Defense Education Act of 1958 
(72 Stat . 1601; 42 U.S.C. 1876-1879). Reorganization Plan No. 1 of 1973, effective 
July 1, 1973, transferred to the  Direc tor of NSF the functions of the Office of 
Science and Technology which was abolished by the  reorganization plan. The 
Foundatio n consists of the National  Science Board of 24 members, and a Director, 
each appo inted  by the  President with the  advice and consent  of the  Senate. 
The Nat iona l Science Foundation Act also provides for a Deputy Director and 
four Assis tant Directors , appo inted  by the  President and subject to Senate 
confirmation. The Director is the  chief executive officer of the Foundatio n and 
serves ex officio as a member  of the Board and as chairman of its Executive 
Committee.

Since 1973, the Directo r of the Foundat ion hsa carried out  the many functions 
previously assigned to the  Office of Science and Technology. These functions 
include providing advice and assistance to help in achieving coordinated Federal  
policies for the promotion of scientific research  educ ation in the  sciences, energy 
research and development, and othe r energy rela ted programs.

The Direc tor of the  National  Science Founda tion  functions as the  Science 
Adviser to the  President and Chai rman  of the  Federa l Council for Science and 
Technology pending passage of legislation which will es tablish these  positions in 
the Execu tive Office of the President. In this capacity, he advises and assists the  
White House, Office of Management and  Budget,  Domestic Council, and othe r 
organizations  within  the  Executive Office of the  President on matter s where 
scientific and  technological considerations are involved. He also acts as the  
Pres iden t’s represen tative in chairing cooperative  internat iona l and scientific 
programs, including such bodies as the  U.S .-U.S.S .R.  Joint Commission on 
Scientific and Technical Cooperations.

The Nat iona l Science Foundation , commencing in 1976, will award annually  
the  Alan T. Waterman Award to an outstan ding young scient ist. This award 
provides for up to $150,000 and 3 years of research and study at  the institu tion  
of the  aw ardee’s choice. The Foundat ion also provides suppor t for the  Pres iden t’s 
Committee on the Natio nal Medal of Science.

National Academy of Sciences,
Washington, D.C., April 28, 1977.

Hon. Edward Kennedy,
Senate Committee on Human Resources, U.S. Senate, Washington, D.C.

Dear S enator Kennedy: I am most pleased to suppor t the nomination of Dr.
Richard  C. Atkinson for the  post  of Director, Nat ional Science Found ation .

I have had the  privilege of numerous contacts with Dr. Atkinson during his
service as Deputy Director and as Acting Director of the Foundatio n. It  is clear 
th at  he has t ake n firm hold of the affairs of the Foundation  an d is keenly aware of 
the  problems of the Foundat ion vis-a-vis its scientific cons tituency,  its own staff,
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and  the Congress. He is sensitive and knowledgeable with respect  to each. Any 
qualms th at  I might  once have held with respect to the insta llatio n of a behavio ral 
scient ist in the post of Director  of the F oundatio n have long since been alleviated.
In his research and in his outlook, Dr. Atkinson thinks like a quan tita tive scient ist 
and is tru ly a member of th at  community. This is ev ident also in the  very fact  of 
his election some years ago to membership in the  National  Academy of Sciences.

Dr. Atkinson holds the  values of a scient ist and is, at the  same time, keenly 
aware of the  position of the natura l sciences as the underp inning of American 
industry as well as of agriculture, the public h ealth and the  na tional defense. He is 
sensitive  to the changing  role of the university  in American society and the  special 
requi rements of science within th at  setting . <

He is a crisp executive, a well organized adm inis trator and, I am informed, has 
established a comfortable working relationship with  the  National  Science Board.
And above all else he is a  warm, intelligent man.

Dr. Atkinson is a t this moment superbly prepared to lead the  Natio nal Science 
Foundatio n in this time of tr ansition and I am pleased to commend him to you 4
without reservation.

Sincerely yours,
Philip Handler, President.

[Telegram]

Washington, D.C., April 29, 1977.Senator Edward Kennedy,
Washington, D.C.

The officers of the  American Association for the  Advancement of Science wish 
to advise the cognizant Members of the Senate  th at  we unreservedly recom­
mend confirmation of Dr. Richa rd C. Atkinson as Director of the  Nat iona l 
Science Foundation. The Foundation has been withou t a perm anen t Director 
for more tha n 8 months. As acting  Director,  Richard Atkinson has done an 
exemplary job of conducting  the affairs of the  agency. The position of Director 
calls for scientific distinction , a demonstrab le capacity for management, and 
sens itiv ity to social values. In addition, it requires independence of judgeme nt 
and a willingness to lead. On each of these counts the  President’s choice of Dr. 
Atkinson  is a wise one and we strongly endorse his nominat ion.

William D. McElroy,
Board Chairman.

Emilio Q. Addario,
President.

Edward E. David,
President Elect.

William D. Carey,
Executive Officer.

[Mailgram]

Massachusetts I nstitute of Technology,
Cambridge, Mass., Apr il 28, 1977.Hon. Edward M. Kennedy,

Chairman, subcommittee on Health and Scientific Research,
Washington, D.C.

The following mailgram sent  to the  Honorable Harrison Williams. I learned  
with  grea t pleasure th at  the  President has nominate d Dr. Richard  C. Atkinson 
as Director of the National  Science Foundat ion,  and I urge the  Committee on 
Human Resources to recommend his confirmation to the  Senate. Dr. Atkinson 
has done a splendid job as Deputy Direc tor and now Acting Director of the 
fou nda tion, and I know th at  he would provide the  NSF with the outstan ding 
leadership it needs at  this time. A member of th e Nat iona l Academy of Sciences, 
Dr. Atkinson is both a distinguished scientist  and accomplished adm inis trator 
whose nomination has been widely applauded in the  scientific and educationa l communities.

J erome B. Wiesn er,
President.



[Telegram]
Washington, D.C., Apr il 29, 1977.

Senator Edward Kennedy,
Washington, D.C.

The American Association of Sta te Colleges and Univers ities comprised of 
324 member  inst itut ions  supports confirmation of Dr. Richard Atkinson as 
Director of the Natio nal Science Founda tion.

Allan W. Ostar,
Executive Director, American Association of State Colleges and Universities. 

[Telegram]
Washington, D.C., April 29, 1977.

Senator Edward Kennedy,
Washington, D.C.

The American Association of Community and Jun ior Colleges supp orts  the  
nomination of Dr. Richard C. Atkinson as Direc tor of the Nat iona l Science 
Foundat ion and recommends his p rom pt confirmation.

Edmund J. Gleazer, Jr.
President, American Association of Community and J unior Colleges. 

[Mailgram]
Ann Arbor, Mich., April 28, 1977.

Sena tor Edward Kennedy,
Chairman, Health and Scientific Research Committee, Committee on hum an Resources, 

U.S. Senate, Washington, D.C.
The Grea t Lakes Colleges Association supports the  nomination of Richard 

Atkinson as direc tor for NSF. His inter im leadership of th is agency has soundly 
demonst rated  his qualificat ions for this post.

J on Fuller, President.

Everett R esearch Laboratory, I nc.,
Everett, Mass., April 29, 1977.

Hon. Edward M. Kennedy,
U.S. Senate, Washington, D.C.

Dear Senator K ennedy: I understand  th at  you r Subcommittee on Health a nd 
Scientific Research is holding hearings on the  nomination of Richard  Atkinson 
as Director of NSF.

I am writ ing to endorse th at  nomination. I am persuaded th at  Atkinson is 
an aler t, industrious scient ist. I have found him very recept ive to new ideas and 
very willing to devote  his t ime to u nder standing new scientific areas . His adminis­
tra tion of NS F has reflected a  willingness to  be recept ive to change t ha t I think is 
very  healthy for the Foundatio n and for science generally.

I hope t ha t your  subcommittee will enthu siast ically endorse his nomination.  
Yours sincerely,

Arthur Kantrowitz.

National Small Business Association,
Washington, D.C., April 29, 1977.

Hon. Harrison A. W illiams,
Chairman, Committee on Human Resources,
Washington, D.C.

Dear Chairman Williams: The President has submit ted to the  Senate  Dr- 
Richard C. Atkinson, Acting Director of the Nat iona l Science Foundation , to be 
perm anent Director.

During Dr. Atkinson’s tenure as Acting Director, the  Foundat ion has taken its 
first steps  tow ards  developing the  small business program which the Congress has 
mandated. We believe th at  at  least the  Research Applied to Nat iona l Needs
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(RANN) program of NSF has made a reasonable  beginning in carrying out  the 
Congressional int ent . For th at  reason, we believe we should commend Dr. Atkinson 
to you and urge his confirmation since i t was under his leadership in the Foun­
dat ion th at  his helpful beginning has been made.

Respect fully submitted ,
J ohn  L e w is , 

Executive Vice President .
Sena tor  K enned y. Dr . A tkin son  has been en dorsed by the  National 

Academy of Sciences, American Associatio n for Advancem ent of 
Science,  Ame rican  Associat ion of S tat e Colleges and Universiti es, the  
Presi dent of th e Mass achuset ts In st itu te  of Tec hnology , the  American  
Associatio n of Co mm unity  and  Junior  Colleges. All of these grou ps 
hav e a ve ry im po rta nt  re lati ons hip  with the  N ati onal Science Fo un da ­
tion . I th ink  the y are very impressive com menda tions for t he nominee.

I t is a clea r indicatio n as far as I am concerned th at  Pr es iden t Ca rte r, 
who ind ica ted  he was looking for the  bes t, go t the  very bes t in this  
nominee.

I certa inly feel th at  w ay personally. As one who has  h ad the  oppor­
tu ni ty  to work closely  with the nominee ove r the  period  of rec ent  
yea rs, I am imm ensely pleased personally to welcome him and to 
congrat ula te him. I also congratula te the  Pres iden t on this  nomina­
tion , and I hope  we can move exp edit ious ly to see th at  the  formal 
aspects  of this  nominat ion , and  formal req uir ements, are met.

I am going to mak e some brief  com ments  now, and then we will 
proceed to the  nom inee’s statem en t and com ments  which he would 
like to  make.

I am pleased to welcome Dr . Atk inso n here  this  morning. Since 1975, 
when Dr.  Atk inso n beca me De pu ty  Di rec tor  of the  Na tio na l Science 
Foundatio n, the  com mittee  has  had the  op po rtu ni ty  to work very 
closely with  him.

We have hear d his t est imony on  numerous occasions during he arings 
on the  NS F bud get . He has  been  espec ially  effec tive in insu ring  th at  
the  Fo undation has resp ond ed to the  concerns of our Sub com mittee  
on He alt h and  Scient ific Research.

Before Dr . Atk inson join ed the  Foundatio n, he served at  Sta nfo rd 
Un ive rsi ty as professor of experim ental pyschology  anti associate  
dir ector of the  In st itut e for Math em ati ca l Stu die s in the  Social 
Sciences . He has  pub lished num erous books and  professional pap ers  
in his field, and  his “ In tro du cti on  to Psy cho logy” is a widely used 
college tex tbo ok in thi s cou ntry.

Dr . Atk inson is the first  beh aviora l scient ist  to be nam ed to hea d 
the  Na tional  Science Fo unda tio n in its  26-year h isto ry.

His  nominat ion  is an im po rta nt  r ecogni tion  of the role of the  social 
sciences in the  Na tio n’s scientif ic rese arch pro gram.  It  holds the  
promise of incre ased  emphasi s on the  int err ela tio nship s betw een the  
social,  phys ical , and  life sciences and  hig hlig hts  the  importance  of 
interd isc ipl ina ry researc h to the  advancem ent of science and to the  
app lication  of science and  technolo gy to na tio na l and  in ter na tio na l 
needs.

During his ten ure a t the  Na tional  Science Founda tio n, Dr.  At kin­
son persona lly assumed  ove rsig ht responsibi litie s for a tho rough re ­
exa minat ion  of NSF ’s procedures for processing researc h proposals. 
Th e result  was a series of m anag eria l impro vem ent s aimed at  a ssur ing 
a g rea ter  degree of equ ity  in  the  system .
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He also established a new system for the handling of Freedom of 
Information Act requests which, in turn,  heightened NSF’s perception 
of the need for openness. I think tha t is extremely encouraging.

As the author of the 1974 amendments to the Freedom of Informa­
tion Act, and as a member of the Judiciary Committee, I welcome 
those initiatives. A number of the other agencies have not been 
nearly as forthcoming. If they followed the commitment tha t our 
nominee followed on tha t issue, I think  we would carry forward the 
purposes of tha t act more effectively.

He has also conducted a thorough review of NSF activities in policy 
research and introduced improved procedures in this area.

He was ins trumental in persuading the National Science Board to 
adopt Government in the Sunshine Act procedures well in advance of 
being required to do so by law.

He has established systemat ic oversight and evaluation procedures 
designed to assure accountability and effective program management 
at all levels of NSF.

During Dr. Atkinson’s service a t the National Science Foundation, 
he worked closely with Dr. Frank Press, who was a member of the 
National Science Board. Dr. Press has now been confirmed by the 
Senate to be Director of the White House Office of Science and Tech­
nology Policy and Science Adviser to the President.

I believe tha t the good understanding which exists between Dr. 
Press and Dr. Atkinson will contribute significantly to providing the 
President and his administra tion with strong leadership on scientific 
and technical issues, and I look forward to Dr. Atkinson’s testimony 
this morning.

I also want to say how pleased we are to have Senator Schmitt 
here, who is a member of the Commerce, Science, and Transportat ion 
Committee and a very active member on their Science, Technology, 
and Space Subcommittee. We want to extend a warm word of welcome 
to him. We hope he will participa te in our hearing this morning.

Before recognizing Dr. Atkinson, I want to indicate tha t Senator 
Javi ts wanted me to extend a warm word of welcome to you. He gives 
his wholehearted support to your nomination, as does Senator 
Cranston. Both of them wanted me to extend a warm greeting to 
you, Dr. Atkinson, and say they, too, look forward to working very 
closely with you.

STAT EMENT OF HON. ALAN CRANSTON, A U.S. SENATOR FROM TH E 
STATE OF CALIFORNIA

Senator Cranston. I am delighted tha t President Carte r has nomi­
nated Dr. Richard C. Atkinson as Director of the National Science 
Foundation.

Dr. Atkinson’s contributions  to both the science of mathematics  
and to psychology have been outstanding.

His scientific achievements have been recognized through his 
membership in the National Academy of Sciences, the American 
Academy of Arts and Sciences, the National Academy of Education, 
and the Society of Experimental Psychologists. He has been a fellow 
of the  Guggenheim Foundation, and the recipient of a distinguished 
research award from the  Social Sciences Research Council.
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I am confident his firm underst andin g of the  scien tific proce ss and  
his fam iliari ty with the scient ific com mu nity will enable him to 
provide firm leaders hip  in car rying ou t the  st at ut or y manda tes  of the  
Na tio na l Science Fo unda tio n.

Dr.  Atkin son  has  been  act ing  as Di rec tor  of the  Na tio na l Science 
Fo un da tio n since las t Augus t. His  nomination as Di rec tor  is well 
deserved and  I fully supp or t it.

Se na tor  K ennedy . Senato r Schmi tt, did y ou have any comment?
Se na tor  Schmitt. I appre cia te the  comm itte e allowing me to pa r­

tic ipate th is morning. I th ink the  NS F and  the  j ob to which you  have  
been  nomina ted , Dr . Atkinson , is one of the  mo st exc iting and one of 
the  mo st impo rtan t agencie s in the Fede ral  G overn ment.

In  a  large sense,  yo u are  de alin g w ith  t he  sc ienti fic foundations  upon 
which we en ter  the  fu tur e, pa rti cu larly  in rel ati onship to the educa ­
tio nal re sea rch  ac tiv itie s th roug ho ut  thi s country.

As memb ers  of the Com merce, Science,  and Tr an sp or ta tio n Com ­
mittee , and  more spec ifica lly the  Science, Techn ology and  Space 
Subcom mittee, Se na tor  Steven son  and  I will be ve ry  in ter es ted  in 
wa tch ing  the  prog ress  of the  agency and  pa rti cipa tin g in rep or ts and  
othe r in forma tion yo u deve lop th at is di rec tly  rel ev an t to  our activ itie s.

I hope th at  you will, in tu rn , keep  us informed as mu ch as possib le 
in t hose a reas .

I have  a long  per son al asso ciat ion with the NS F, including pa r­
tic ipa tio n as a g ran tee . As m y act ivi ties in the NASA g rew to ma nage­
men t of e nergy research and  dev elopment , I had a v ery close working  
relationship with  your  pred eces sor and  man y mem bers in the Fo un da tio n.

I wish  to com pliment your  predecesso r and  the  sta ff pr ior  to your  
assu min g the  rein s on their act ivi ties. I hop e th at they  will con tinue 
to pro vid e the  kin d of science leadership th a t is so nec essary  to thi s 
co un try  and to sc ience in it s br oadest d efin ition .

One are a of diffi culty I th ink you  ma y find and  one which I hope 
you  will look  at  very closely , is th at  of tra ns form ing  an agency  th at  
began as one of pr im ar ily  of fering  research gr an ts  in to  one th at is— 
th roug h the lea dersh ip of gent lem en like Se na tor Ke nnedy and  man y 
othe rs—pro vid ing  mu ch more th an  ju st  gr an t leader ship in thi s 
coun try .

I th ink the  t rans ition  is n ot  complete.  I  believe there  is a  slowness t o 
some degree in the response tim e of the  Fo un da tio n to na tio na l need s 
and  specific needs of individuals.

I hop e th at you  will look at  the  ma nageme nt str uc tu re  of the  
Fo un da tio n very closely to see if the re are no t way s in which th at 
resp onse time can  be increase d. I t is a ve ry im po rtan t pa rt  of the  
fu ture  of your  fou ndation , as well as t he  co untry .

I will wa it un til  I he ar  your com men ts, and  then  I ma y have a few 
que stio ns.

Tha nk  you, S ena tor .
Se na tor K enn edy. T ha nk  you v ery  much.
Ou r nominee ’s home  is in Cal ifornia.  We welcome a memb er of our  

full c om mittee, Sena tor  Ha yakawa , who wan ts t he  priv ilege of p resent­
ing  you form ally  be fore  the  committee . I r ecognize Se na tor  H ayakaw a 
at  thi s tim e for wh ate ver c omments  he w ould  like to  make.

Se na tor  H ayakawa. Mr . Chairma n, it  is a real pleasu re to  recom ­
mend to the  com mittee the  con firm atio n of Dr . Richard  C. Atk inson
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as Director of the National Science Foundation, an organization I  have 
long interest in.

Dr. Atkinson, who is on leave of absence from Stanford University, 
has been associated with tha t distinguished ins titution for 20 years. He 
started  out a lecturer in applied mathematics and statistics laboratories, 
and eventually advanced to positions of chairman of the depar tment of 
psychology and associate dean of the School of Humani ties and 
Sciences.

It  is the bridge he provides between the humanities and sciences, I 
think, which is an important  fact about the nominee.

I am not going to  take up the time reciting the list of his publica­
tions. T hat would take all morning.

But I  jus t want to say tha t Dr. Atkinson has so far—he is still a very 
young man, a t least from my point of view—10 books and more than a 
hundred articles to  his credit.

He has been a fellow of the Guggenheim Foundation, and the 
recipient of a distinguished research award from the Social Sciences 
Research Council.

Moreover, this committee is in the fortunate position of escaping the 
risks atte nda nt on any new appointment. Dr. Atkinson has served 
with distinction as Deputy Director of the Foundation since 1975. He 
has been Acting Director since 1976. So he has already done the work 
to which he has been appointed.

In other words, we are not being asked to  confirm a new hand.
I would like to add I am in the comfortable position of recommend­

ing a fellow scholar whose views on the statu s of our national research, 
I am sure I share.

Dr. Atkinson is rapidly concerned about the sharp decline in support  
for university-based fundamental research in the p ast decade. There is 
a real fear that we eventually could be short of technologists necessary 
to mainta in our international  supremacy unless such research is 
adequately  supported.

The New York Times has recently brough t attention to this danger, 
and le t me quo te:

An increasing body of evidence in recent years has suggested th at  the  U.S. 
leadership in science and technology is beginning to be lost. One example is the  
disquieting survey of leaders of Uni ted States Research Insti tut e recently  pub ­
lished by the  Natio nal Science Founda tion.  The N ation’s research ad ministra tors , 
the  stu dy  indicates, fear collapse of top-ranking insti tutions  because of in adeq uate  
or unreliable funding. They find evidence th at  at  least th e young people are moving 
away from basic research. They  see rapidly growing numbers of bureaucratic and 
othe r obstacles  to  research freedom, and they perceive ever increasing spir it of 
antiin tellec tualism threaten ing our entire American scientific enterprise.

Well, during the  years of the college uproar, I was in the middle of 
anti-intellectualism and also antitechnological sp irit which permeated 
so much of the counter cul ture in the 1960’s.

I think  it is very important to have a strong National Science 
Foundation to continue to  fight for the kind of rationality and kind of 
scientific spirit tha t is at the hear t of our scientific and humanistic 
culture.

In my judgment, Dr. Atkinson would be the right  man to deal sith 
the problem faced by our schools of higher learning and to deal with 
our deficiencies in basic research.

I therefore recommend unhesitat ingly the confirmation of Dr. 
Atkinson by  the Senate.
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Th an k you , Mr . Chairma n.
Se na tor  K enn edy . T ha nk  y ou very much.
We are  also joined by Sena tor  Stafford, who is a very  ac tive m ember. 

I t  is a grea t com plim ent  to  get  mem bers  of the comm itte e here , four  
Senators , on a Mo nday mornin g, so you can  tell  there  is a good deal  
of in ter es t. Th ey  are all very intere sted in the Na tio na l Science 
Fo unda tio n.

Se na tor  S taffo rd has been a very act ive  memb er of our com mit tee.
Senator , do you hav e a word  of welcome?
Se na tor  Stafford. Tha nk  yo u very much, Mr . Ch airma n. I ap pre­

cia te the kind  words .
We are  g lad to welcome you , sir.
I have  no que stio ns at  th is tim e so I will yie ld to  my colleagues.
Se na tor  K enned y. That  is your  cue, Dr.  Atk inso n.
You h ave a s ta temen t, and we will look forward to hearing fro m you.

STATEMENT OF DR. RICHARD C. ATKINSON, NOM INEE FOR 
DIRECTOR OF TH E NATIONAL SCIENCE FOUNDATION

Dr . Atkins on . Tha nk  y ou.
I appre cia te your  r emark s, the rem ark s of Sena tor  Ha yakawa , and 

those of Senator  Schm itt.  S enato r Sc hm itt and  I have not  had  a  chance 
to meet, bu t his rem ark s were very percep tive com ments  ab ou t the  
stat e of the  Foundatio n.

Mr . Ch airma n, it  is a plea sure to appe ar befo re you  toda y as 
Pres ide nt Car te r’s nom inee  for Di rec tor  of the Na tio na l Science 
Founda tio n. The la st  time I sa t a t thi s witness tab le,  Senator  
Ke nn ed y’s sub com mittee was in session,  and the top ic was NSF ’s 
au tho riz ation . Today, I look forward to discussing no t only the  
Na tio na l Science Fo un da tio n bu t an yth ing else the  comm itte e may 
wish to review.

Two  years  ago, I was appo inted  De pu ty  Dire ctor  of the  Na tio na l 
Science  Foundatio n, and  ab ou t 9 mo nth s ago I became its  Acting  
Di rec tor when Dr.  Ste ver lef t the post to  become the Pr es iden t’s 
Science  Adviser. I have appeare d before th is comm itte e twice  to 
discuss NS F autho riz ations, and  a th ird  tim e las t Septe mb er to 
acc ompan y Pre sident ial  nom inee s at  their  con firm atio n hea ring s. On 
each  occasion, I was imp ressed by  the  knowledgeable  and per cep tive  
quest ion s raised by comm itte e mem bers  and  by  thei r willingness to 
exchang e ideas. These dialogs were ext rem ely  pro ductive , and I 
hope they  will con tinu e.

The mo st sign ificant change during my  2-y ear  ten ure at  NS F 
has  been  a tu rnab ou t in the  Go vernme nt’s at ti tu de  concern ing the  
value and  imp ortanc e of research . For too ma ny  yea rs, the re was a 
ste ad y erosion  in Feder al supp ort for basic rese arch . Wi th the  ass ist­
ance  of this com mit tee , the sit ua tio n has  begun to change. There  was 
real  grow th in t he 1977 budget for basic  research,  and  I hope  th ere  will 
be add itio nal  growth  in the  1978 budget .

If  I am confirmed as Di rec tor  of the  Na tional Science Foundation, 
my  main  ob ject ive will be  to  insure  the con tinu ed str en gth and  v ita lit y 
of basic research . I believe  th at  much of the  success of Ame rican  
science—and, in tu rn , ou r technolo gy and  ind ust ria l progress— stem s 
from the  research  th at  NS F has  sponsored  ove r the  past 26 years. 
NS F has a dist inguish ed tra di tio n in the  sup po rt of science—one th at
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must be con tinued  if our  citizens are to pro spe r and if thi s co un try  
is to main tai n a lead ership  role in world  affairs.

Of course , the  Na tional Science Fo un da tio n and  the scient ific 
com munity  mu st recogn ize th at soc iety  is changing in way s th at  
will influence the  direction and  conduct  of research . Th e public  is 
aware of t he  bene fits of resea rch,  bu t also increasingly concerned wi th 
po ten tia l haz ards. As science  com petes for limited  Feder al resources, 
the  need  to explain  and  justi fy  rese arch will become increasing ly 

» im po rta nt . NS F mu st be responsive to thes e societal changes, recog­
nizin g no t only  its  resp ons ibil ity to pursue  excellence  in rese arch, bu t 
also its  respon sib ility to be cog nizant  of soc iety ’s concerns and to 
meet the m in an approp ria te and public way.

1 Bein g Di rec tor  of the  Na tio na l Science Fo unda tio n durin g the com ­
ing yea rs will be an excit ing challenge . If  t he Fo unda tio n does the  j ob 
th at  Congress has  ma nd ate d it  to do, then  the  long-term  benefit s to 
to thi s Na tio n and  the  world will be tru ly  unb oun ded . I look forward 
to the chal lenge and  the  op po rtu ni ty  to serve  science and my 
cou ntry.

Th an k you , Mr . Chairman.
Sena tor  K enn edy. Th an k you  very much.
As we h ave stated , we are  v ery  much aware of your views on ma ny 

of the m at te rs  which are  before the  Fo unda tio n. Probably your  best 
tes tim ony is your  ach ievements and yo ur  accomplis hments in ma ny 
of these areas in the past.

If  I might, I would like to ge t into some of the  area s of pa rti cu lar 
int ere st.  Befo re doing so, I won der  if you  would review yo ur  re la tio n­
ship,  as you  see it,  wi th the  Pres iden t’s Science Adviser.  You hav e 
enjo yed  a very close pers ona l rel ationship, and  I know  th at you  are 
certa inl y one of those who recog nize the importance  of havin g the  
Science Advise r’s input  in the  domestic counci l and  in the framing of 
dom estic and foreign policy issues.

Would you review wi th us how you  see th at  relationship, and how 
you  t hi nk  the  N SF  could contr ibute  to t he  reso urce  base of th e Sc ience 
Adviser.

Dr.  Atk inso n. Sena tor  Kennedy , I have known Dr . Pre ss for a 
’ good nu mbe r of yea rs. I hav e grea t reg ard  for  him. I belie ve he was

an exc elle nt choice for the  pos ition of Science Adviser.
I t is going to be necessary for the  Na tio na l Science Fo un da tio n to 

work  ve ry closely  wi th the  Office of Science and Techno logy Policy.
► As y ou are well aware, it  is one of the  req uir em ents of our legis latio n

to supp or t the  a cti vit ies  of th at  office. Our sup po rt will be pr imari ly in 
ter ms  of long-term  studie s on science policy and  science analysis, 
bu t the re will be many occas ions when it  will to be necessary  to 
provide  short -te rm  bac kup support .

We hav e begu n to  work  ou t the  na ture  of th is r ela tionsh ip in terms  
of co nta ct  po int s betw een Dr.  Pre ss’ office and  the  Na tio na l Science  
Founda tio n. I an tic ipa te th at  i t will be a very effective and successful 
relationship.

Senator  K enned y. I th ink th at is ext rem ely  encouragin g, quite  
frankly, because obvious ly they  are comp lem ent ary  in their  fun ctions 
and  purp oses . I th ink  th at  is going  to be very im po rta nt  in develop ing 
natio na l science  policy  in the  country .

I th ink th a t is r eassuring.
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One of the  aspects  of science policy  th at  I hav e been espec ially  
int ere ste d in is wh at the  NS F can  do in meetin g our  int ern ational 
resp ons ibil ities in the  areas of science and  researc h, parti cu lar ly in 
food, nu tri tio n and healt h care ma tte rs.  The U.N . Conference on 
science and  tech nology  is being plan ned  and  I understand th at  the  
NS F is planning for it.  Ma ybe you  could review yo ur  own tho ughts  
on thi s func tion .

Dr . Atkinso n. Sena tor  Kenne dy, I believe  th at  the  role of science 
in in ter na tio na l a ffairs  is eve r increasing  in it s im portance .

Du ring the  p as t decade,  the re have been man y new b ilatera l science 
agreem ents and  oth er typ es of exchanges rea che d betw een the  Uni ted  
State s and  foreign countries. In  fac t, las t nig ht,  I met  w ith  a group of 
French scient ists  who are here  to discuss our  bilate ral  exchange with  
France  in science and  technology.

There  is no que stio n in my  mind th at  thes e exchanges have been 
im po rta nt  and  pro ductive  acti viti es. On the  othe r hand , one of my 
firs t in itiati ve s aft er Dr . Pre ss assum ed his du ties at  the White Hou se 
was to wri te to him,  ind ica ting my  concern ab ou t our int ern ati on al 
pro grams  and  the  fac t th at they  have evolv ed in a som ewhat  ha p­
hazar d way oye r the  pa st 10 years. I t is im po rtan t to reex amine the  
full rang e of in ter na tio na l science agreem ents and  tr y  to provide  a 
jus tifi cat ion  and r ationale  for these activ itie s.

Wh en Congres sman Mink assum ed her  new du ties at  the  State  
De pa rtm en t, I wro te her a similar  let ter . I hav e had very pos itive  
responses from bo th Dr . Pre ss and Mrs . Min k.

One of my  main a gen da i tem s will be to review  the NS F inte rnati onal 
science program  to assess wh at successes and  failures we hav e had  in 
the  p as t and where  it  shou ld be going.

Se na tor  K ennedy . Th e fact  is th at  usu ally  in the  pa st  those  hav e 
been  m at te rs  w hich have been  superim posed on NSF. Our exper ience 
is th at in rea lity a com munique comes  from our Am erican Presi dent 
who has me t wi th a foreign leader, we find scientific  and tech nica l 
ass ista nce  announced in the com muniqu e, and  all too inf req uently the  
NS F has no t been brou gh t in to  the  dec isio nmaking process.

I t  has  been my experienc e thi s kind  of ass ista nce  has  grown in a 
haph azard way. NS F has had  to mak e comm itm ents which have no t 
necessarily been consi stent and perhap s no t as effec tive as they  could 
have been.

I th ink by revie wing wha t has  been done  in makin g recom menda­
tio ns  in the  pa st  we can lea rn a grea t deal  and be more  efficient and 
effective  in develop ing app roache s th at  can  be more useful  and pro ­
ductive.  Th is will obv iously be an asp ect  of your  respon sib ilitv as 
Di rector  of N SF .

Our Subco mm ittee on He alt h and Scientific Resea rch , for example, 
will be spending the  be tte r par t of the  year  working  in the  are a of 
biom edical research  and in car rying out  our respon sib ility in the  areas 
of in ternat iona l hea lth . I thi nk  we can make a constructive  and  posi ­
tive contr ibu tion, and  our findings will rel ate  obv iously to your  
fun ctions and purposes .

Th ere  is a g reat  deal th at  can be done  in  the  are a of tropical disease 
through biomedical research . These mat ters  can  be coo rdinat ed in 
way s which are realist ic, con struct ive , and pos itive. Meetin g thes e 
needs is im po rta nt .



Although health issues are not  the front burner responsibility of the 
NSF, they are an impor tant aspect of your concerns.

Our subcommittee has also been very concerned about scientific 
manpower, womanpower, personpower. Only 4 percent of tha t group 
is engaged primarily in basic research areas. Less than half of those 
are in the academic community, the majority  are in Federal labs, 
nonprofit organizations and private industry.

It  seems a t least to some members of the committee that it might 
be wise for the NSF to be sensitive to the capabilities which exist in 
the industrial sector. There has been rathe r important movement 
tha t you are familiar with, of researchers who, 15 or 20 years ago, 
were primarily located in universities and who now choose to work in 
private industry.

We are interested in the funding of quality  research, and NSF 
should review proposals on tha t basis particular ly when indust ry is 
prepared to comply with patent provisions, and other safeguards to 
protec t the public’s investment.

We may well have to look at  those patent provisions in the Judiciary 
Committee to insure protection of the public interest. I am wondering 
what your own sense of this issue is.

Again it is a matter, I think,  of some importance when we review the 
whole area of research.

As you are aware, an interesting study  is being done now in the 
Office of Technology Assessment on the health of research and tech­
nology in this country. Tha t study  also deals with  international tech­
nology transfer and similar issues.

Do you have any initial reactions to these issues and questions?
Dr. Atkinson. Quite a few issues were raised in your remarks, Sena­

tor. I find them all interesting.
Certainly the Foundation has been concerned with women and 

minorities in science. There has been considerable progress, although 
the progress is not what one might have wished.

One of the best indicators, though of commitment on the Founda­
tion’s part in this regard is the representation of minorities and women 
in the senior scientific staff of the Foundation.

The Foundation as a whole has had a very strong record in that 
regard at all levels when compared with other Government agencies. 
But women and minorities are not adequately enough represented 
at the higher levels of the Foundation. And we have made special 
efforts in this regard. We have a program in effect now which, if 
successful, will have significant impact in this area. That program 
is one of several indications of the National Science Board’s interest, 
and my own interest, in these matters .

Senator Kennedy. We have been interested in the role of women 
in science. The percentages and numbers have not been great, and 
and really have not increased very much, if at all, over time.

There have to be ways, innovative ways, to bring their particular 
skills to  bear. The same has been true for minorities.

I was also interested in this other issue—whether industria l re­
searchers making proposals to the NSF are being evaluated in the 
basis of quality.

Your tradition, and certainly it has been completely justified in 
terms of the past, has been to direct NSF resources a lmost exclusively 
to university researchers.
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But  I am wondering, given the fact th at about 6 percent of Federal 
basic research support generally goes to the private sector, and the 
fact  tha t only .3 percent of NSF’s basic research funds goes to the 
private sector, whether there is an opportunity  for excellence in 
indus try being lost. Should the Board be sensitive to tha t, and are you? What are your views?

Dr. Atkinson. Senator Kennedy, I am going to want to get back to these percentages in a minute. ,
As you well know, the NSF has been concerned with the relationship 

of the  Foundation to industry. The Foundation has had a task force 
dealing with this issue. There are a number of recommendations in 
the task force’s repor t tha t will have an impact on NSF-supported 
basic research in industry. One involves a new approach where NSF 
will accept proposals tha t are submitted jointly from industries and 
universities, where scientists at a university and scientists in an 
indust ry join together in making a proposal to conduct basic research.
We are concerned with strengthening research in industry, and we see this as a step in tha t direction.

Of course, our RANN program has always supported research in 
industry, and there are a fair number of dollars in tha t program tha t 
could be labeled as basic research dollars going to industry.

I do, however, want to comment on your statistics. If one asks 
what  percent of the Ph. D. scientists and engineers in this country 
involved in basic research as a primary occupation are in industry, it 
turns out tha t about 11 percent are in industry.

If one looks at all funding across the Federal Government for Ibasic research, it turns out tha t about 6 percent of Federal funds for basic research go to industry.
So, in a sense, there is a reasonable match between basic-reseacrh 

dollars going to industry and the numbers of scientists  in industry.
Of course, the NSF could move more aggressively in this area. It  is Ia matter tha t is now receiving considerable a ttention by the National Science Board.

Your concern for maintaining the strength of American science in 
industry is an increasingly important one. It  is also of concern to the 
Foundation and will continue to be so in the future. I would like to 
add one last remark. I do not see the National Science Board as 
opposing the interests th at you have expressed. But I do see the Board 
as being concerned th at we move slowly, and by slowly I do not mean Iover a decade, but  over the next year or so in coming to a view of how to handle this issue.

Senator Kennedy. I think tha t is fair enough.
We have a number of Senators here. I will try to keep this to a 

reasonable period of time. I will submit other questions.
One of the areas we have been very interested in is the State science 

program at NSF. What is being done to bring, the benefits of science 
and technology to the State governments, and also to local communities.

Some States have developed incredibly effective programs over a 
period of time. I am interested in how you see the NSF working with 
those programs. Do you see value in the development of scientific 
and technical capacities in States  and in local communities? I do not 
know how many local governments would be able to develop pro-
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gram s. But  seve ral State s hav e deve loped  programs. Pennsylvania , 
for exam ple,  did a very good job  under Governor  Sc ran ton  a few 
years  ago. W ha t can  yo u tell us ab ou t y ou r views?

Dr.  Atkins on . Senator Kenne dy, our  interg overn me nta l science 
program has been  rem ark ably effect ive. I t  has  had  a small bud get , 
ab ou t $5 million in the  1977 budget,  ye t it  has  been  very effective. 
The new S ta te  science enginee ring  and  technolo gy pro gra m is a no the r 
ma jor  step . I will be intere sted in examing the  typ es of p ropo sals  th at  
are pu t forw ard by th at  program. I see the  pro gra m as pro vid ing  an 
im po rtan t ad junc t to the  Governor  or State legisla ture  in decis ion­
making— th at is, pro vid ing  a solid sc ience inp ut  to  tho se decisions .

I did me et wi th Dr.  Press ’ In ter go vernme ntal Science, En gineering,  
and  Tec hno logy  Advisory Pan el. I was quite  impressed by the  s tro ng  
supp or t from  Governo rs, mayor s, and  oth ers  for NSF ’s interg overn ­
me nta l science program .

I believe th at Dr . Press was equ ally  impressed by th at mee ting . 
I am told  the  OMB is also very much concerned with the  success of 
thes e pro grams. I see our interg overn me nta l programs prospering  
ove r the  ne xt  few years.

Se na tor  Kennedy . An oth er m at te r of concern is the  m akeup of the  
Science Board , and  the  need to include precol lege science edu cators  
on the  Board .

So ma ny  im po rta nt  science educa tion efforts are tak ing place  in 
our  second ary  schools, jun ior  colleges, 4-y ear  colleges, as well as 
obv iously in universities and  grad ua te  schools. We hav e been  con­
cerned ab ou t the  p rio rity assigned to science edu cat ion  in the  budget 
ove r a period of yea rs, qu ite  frankly.  We are also concerned ab ou t 
the  role of young scientis ts and  the  pub lic general ly in terms  of the  
Board.

So many scientific  and  technical  issues are going  to requir e pub lic 
acceptance, pub lic awareness, and  public under standing .

One of the crit ica l questions, is how are we going to make complex 
invo lved  issues  com preh ensible by lay  people, and how can  we make 
the  scien tific  comm unity  un derst and to some ex ten t the  concerns of 
the  public. T hat  is a long process. It  is difficult to set  up pa rti cu lar 
ways to do this .

Ce rta inly one step would be to include  on the  Bo ard  t hose th at h ave  
strong inter es ts in science and  those who have inv olv ement  in pub lic 
concerns.

Are you  sensitive to thi s pa rti cu lar issue?
I know you  hav e been  from our own pr iva te  con versat ions. But  

since we are  going to hav e a n um ber of B oar d vacancies to be filled, I 
am wondering  how you  view the  presence of non-scie nti sts  and  pre­
college science educato rs on the  Board .

Dr . Atkins on . Senator  Kennedy, I welcome those rem ark s, and  I 
believe the Na tio na l Science Board  is in agreem ent  wi th you . The 
nam es th at were forw arde d to the  W hite H ouse fo r consider atio n are in 
accord wi th your  interests .

On the othe r hand , the  Na tio na l Science Board  is a ra th er  small 
grou p. I t  is now aug mented by  the Na tio na l Science Fo un da tio n Ad­
viso ry Council , and  I would hope th a t one would look  at the ma keu p 
of bo th the Adv isory Council and  the Na tio na l Science Bo ard  to 
det erm ine  the  ade quacy  of var iou s gro ups’ represen tatio n in the  
Fo un da tio n’s adv isory str uc tur e.



30

But your remarks are well taken, and I assure you tha t the National 
Science Board recognizes your concerns and is sympathetic.

Senator Kennedy. We established a set-aside for small business in 
the area of applied research at the Foundation to take advantage of the 
energies of smaller business community. It  appears to be working quite well.

I am interested in whether the small business programs are helping 
the Foundation  to tap first-rate research capabilities as far as you are concerned.

Dr. Atkinson. One measure of how well it is working is, first of all, 
are we receiving a fair number of proposals from the small business 
community, and second, does the  excellence of those proposals war­ran t funding?

I think the answer is yes on both counts. Working with small 
businesses, have been quite successful in initiating proposals, and we have been pleased with the qua lity of the proposals. In this regard, the 
suggestions we have received from this committee have been verv useful.

Senator K ennedy. Finally, you have been on leave of absence from Stanford University.
Can you tell us how this has been handled in terms of direct or in­direct interests of the university in activities from the NSF?
What  is your current arrangement with the university?
Do you maintain any financial relationship with Stanford?
Dr. Atkinson. Senator Kennedy, I am on leave of absence from Stanford University. When I came to the Foundation, it was on a 

2-year leave of absence. Tha t 2-year leave will be up this summer.
I have written to the university indicating tha t I would like to extend my leave of absence. Although nothing yet  has been agreed 

upon, what I hope for is an arrangement where the university will 
offer me a 1-year continuing leave of absence. The basic idea is tha t 
the university will give me a year ’s notice, if they judge it in their interest  to terminate my contract.

The Foundation depends very heavily on individuals who come to 
NSF from the  university for periods of 2 or 3 years and then return to their university. In fact, in many of our science programs, about 20 
percent of the program officers are individuals on leaves of absence 
from their university, with the clear understanding tha t they will be return ing to the university after service a t the Foundation.

We view this rota tor program as one of the  great strengths of the 
Foundation. These rotators are individuals who are not part of the 
bureaucratic structure of the Government. They are clearly at the 
Foundat ion for a limited period. They help insure close contact  for the 
Foundation and the scientific world. The policy of bringing scientists 
to NSF from universities for limited periods has been one of the 
unique strengths of the National Science Foundation.

Of course, we must guard against conflicts of interest and have 
effective procedures in tha t area. Those same procedures apply to me 
and to any members of the National  Science Board. We have 24 mem­
bers to the National Science Board who are Presidential appointees. A 
good number of those, I would say at least 18, are employed at 
universities. They also are in the same situation of possibly being in 
conflict of interest. I believe the procedures the Foundation uses to 
protec t against conflict of interest are quite  effective.
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I notice d th at  D r. Press o ffered a t his confirm atio n h earing t o resign 
his pos ition at  M IT  if the  comm itte e wished him to  do so.

I also would  be willing to do so if th at  were the  judg men t of this 
com mit tee.  On the  oth er hand , I would  be concerned ab ou t the  
pre ced ent th at  would be esta blis hed .

Senator  K enn edy . The  c ommittee  will work it s will on th at  issue. I t 
is obvious ly a m at te r of conc ern to mem bers  of the  Senate given the  
Ethic s Code  th at  has  been establ ished by the  ad mi nis tra tio n and also 
by the  Congress.

I th ink  you hav e ident ified , pa rti cu larly  in the  a rea  of N SF, why  it  is 
such  a complex and  difficult issue and  why  the  basic  th ru st  of our  
science  policy could very well suffer  if res ignatio ns were required.

Senator  S chmitt. W ould  the Sena tor  y ield?
Senator  K enned y. Yes.
Senator  Schmitt. I wish to asso ciate myse lf with yo ur  r em ark s and  

those of Dr.  Atk inso n.
I realize th at  th ere  is some inconsistency  in the  w ay we are opera ting 

the  Go vernm ent with res pect to wh at Congress h as rec en tly  done and 
with respec t to wh at Presi dent Ca rte r has  asked certa in high  level 
members  of his admi nis tra tio n to do.

But  I certa inly hope  th at  you  will no t disc ard  procedures th at  have  
worked well in the  past. By  establ ishing  a good st ru ctur e for the  
avo idan ce of conflict of i nte res t, the  Na tio na l Science Fo un da tio n and  
oth er tech nical and scient ific org anizat ions in the  Go vernm ent can,  in 
fac t, tap the  bes t people  in the  coun try , wheth er they  are from  the  
academic world , indu str y or the  pr iva te sector. We mus t do th at . I do 
no t th ink the  Na tional Science Fo un da tio n or othe r Governm ent 
org anizat ions could functio n if t he y could only draw on those who had 
absolute ly no po ten tia l confl ict of intere st.

The thi ng  we must do, as I am sure  you  recognize,  is to avoid 
creating the  po ten tia l for confl ict of inte res t. I th ink we can  do th at . I 
th ink  we have done  th at . At  the same time it  is mo st im po rtan t th at  
Congress no t do anyth ing  to narrow the  bro ad spe ctrum  of ta lent  
cu rre ntl y accessible to people like yourself.

Senator  K enned y. The  willingness  to  resig n on the pa rt of bo th  
Dr.  Press and  yoursel f makes  a ve ry strong case for yo ur  desire to 
serve  in the  pub lic int ere st.  I know you  do no t make th at judg me nt  
ligh tly,  and th at  is p erh aps  a n addit ion al reason why we are fortu na te  
to hav e your  l eadership  in thi s position .

I recog nize Senator  Sta fford  who is th e senior mino rity m ember  here.
Se na tor  Staffor d. Th an k you  ve ry m uch , Mr . Ch airma n.
Being aware, Do cto r, th at you  have  alread y served 2 years  as 

Dep ut y Di rec tor  and Act ing Di recto r of NS F, I do no t th ink I have  
any  res erv ations abou t vo tin g for you  to continue as the Di rec tor 
of NS F.

Most of the  ques tions th at  m igh t h ave occurre d to me have  a lready 
been asked by  our  cha irman.

Since you  inv ited bro ad quest ion s in your  sta temen t, I would ju st  
like to ask  y ou one in one area .

As a lay ma n, it  app ears to me th at the re are an excess nu mber of 
Ph . D.s in  t he co un try  today, and  one of w hom is one of my c hildre n— 
I t makes  me won der  abou t the rel eva ncy  of the Ph . D. programs 
across the co un try  to the  needs of research in the  various  areas th at  
are pe rti ne nt  to our  American soc iety  tod ay.

91-7 50 0  -  77 - 3
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Would you  com ment generally on the  quest ion  I have  raised?
Dr . Atkinso n. I t is a real  p roblem. There  is no q uestion t hat  in the  

lat e 1960s and ear ly 1970s, we were overp roducing Ph . D ’s. I th ink 
you  will find in mo st schools tod ay a concern  ab ou t cu tting  back 
Ph. D. program s, or at  lea st makin g gradua te  stu de nt s well awa re of 
the job  marke t and  try ing to make the m real istic ab ou t the  
alt ern atives.

As is ofte n the  case, we ten d to be slow in respon ding to these 
changes. Frankly , I am concerned abou t wh at  migh t be called the  
overp rod uct ion  ol Ph . D.s . On the  oth er hand , I am also conc erned 
ab ou t wh eth er we are still  drawin g the  qu al ity  of peop le into our  
science gradua te  p rog ram s th at we did 5 or 6 or 10 years  ago.

My own judgme nt i s th at  the re are too man y young people in the  
country , who  do no t regard  a career  in science as via ble  in terms  of 
income and  securi ty, and  th at  w orries me.

Th e issue you  raise  is im po rta nt . But  I hope we do no t ove rrespond 
and , as a re sul t, hav e a gene ration of less th an  the ve ry b est  and  mo st 
qual ified  people ent ering  our college pro grams  for science an d eng inee r­
ing. One of the  things th at  bo the rs me mo st in governm ent anti the  
universit ies  is our  ina bil ity  to pla n and an tic ipate the future .

Fo r example, we are going to have abou t a 20-pe rcent red uction in 
college age stu de nts in the  next 15 or so yea rs. Th is is going  to hav e 
a dram ati c im pact on univers ities. We have to plan ahead. Yet , we 
have  been  v ery  slow to conside r wh at shou ld be done .

Te n yea rs ago, we knew also abou t events th at were going to be 
occurring in the  grade schools in terms  of the need  for teache rs, and  
again we were no t though tfu l ab ou t these trends.

Th is is a ve ry im po rta nt  concern for the  Fo un da tio n. The str en gth  
of A merican basic researc h larg ely resides in our universities, and  our  
universities mus t con tinue to  be healthy .

At the  same time , we cann ot  fos ter  p rog ram s th at  are  so larg e th at  
they  p roduce  too ma ny  Ph.  D .’s.

M y answer  has no t been ve ry concise, Senator , bu t a t lea st you  
have  some rem ark s reg ard ing  you r concerns.

Se na tor  Stafford . I appre cia te your  r esponse.
Mr. Chairma n, I have no fu rth er  questions.
Sena tor  H ayakawa. Mr . Chairm an.
Se na tor  K enn edy . Sena tor  H ayaka wa .
Se na tor H ayakawa. Dr . Atk inso n, I would  like to  ask  a lit tle  bi t 

of the relatio nsh ip of the Na tional Science Fo un da tio n in relatio nsh ip 
to the othe r inv olvements with science on the pa rt  of the  Feder al 
Go vernm ent. We do have the  Na tional In st itu te s of He alt h, which  
is involved in research . We hav e the  Na va l Resea rch  La bo rat ory, 
and  I do no t know  how ma ny oth er scientific  bodies, com mitments, 
the  Go vernm ent has.

I would like to know to wha t degree your  miss ion differs from  the  
oth ers , to wh at  degree thes e var iou s ou tfit s are  dedicated to basic , 
to app lied  research  g ran ted  the  division betw een  those two categories.

Would you  tell  me som eth ing  abou t yo ur  relationship to the  oth er 
scien tific communities?

Dr. Atkins on . Senator  Ha yakawa , the Na tio na l Science Fo un da ­
tion  ma int ain s very close rela tionsh ips  with  all agenc ies in the  Fede ral  
Go vernm ent invo lved  in the  su pp or t of basic rese arch. That  is done
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by various types of committee structures and personal exchanges.
I myself have a close relationship with people in other agencies 

concerned with science and technology. But the impor tant remark, 
and it is in a recent resolution of the National Science Board, is tha t 
NSF believes tha t each mission agency should engage in a strong 
program of basic research relevan t to the particular mission of tha t 
agency.

So we encourage, for example, the fact tha t the Departmen t of 
Defense has had a strong program of basic science support in certain 
areas of computer science, certain areas of chemistry and the like. 
We are very supportive of the need for a strong program of basic 
research in the plant sciences in the  Departm ent of Agriculture.

I can touch on each agency in this regard. One of the Founda tion’s 
roles is to provide a balancing effect to research support, to ensure 
tha t all areas of science are being properly supported. If, for example, 
the Department of Agriculture has a strong program in the plant 
sciences, our program will be somewhat reduced. If the Depar tment  
of Defense has a strong program of basic research in the computer 
sciences, our program will be somewhat reduced. But we continually 
monitor the basic research going on in the United States and try to 
ensure tha t in our judgment, the judgment of the National Science 
Board, and the judgment of the scientific community an appropriate 
balance exists in the support of different fields of science.

One of the problems the Foundat ion has faced over the last 5 or 6 
years is th at mission agencies, because of tight budgets, have tended 
to cut back on their support of basic research. As these cuts have 
occurred, the Foundation has had to shift its funds to pick up certain 
activities tha t we consider vital, but  t ha t in previous years have been 
supported by the appropriate mission agencies.

Have I made my point?
Senator Hayakawa. Yes.
Thank you very much.
No fu rther questions.
Senator Kennedy. Senator Hatch.
Senator Hatch. I will defer to my colleague, Senator Schmitt, and 

if I could reserve the right to ask a few questions.
Senator Schmitt. Dr. Atkinson, as I indicated in my opening sta te­

ment, the Commerce, Science and Transportat ion Committee is 
charged with general science oversight in the U.S. Senate. W e will be 
exercising that charge in various ways.

I hope tha t you will keep us informed as you are charged to keep 
this committee and others informed of your activities, and those th at 
would, in your judgment, be important to our ability as a committee 
and as individual Senators to conduct this kind of oversight.

Would you do so?
Dr. Atkinson. Senator, you have my assurance we will do so on a 

formal basis and also on an informal basis. I would be happy to meet 
with you or any members of the committee at your request. And we 
certainly will keep you informed.

Senator Schmitt. In  view of your somewhat specialized background, 
how do you intend to establish management and philosophical inter­
face with  disciplines other than  your own, but equally important to 
the future  of this country?
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Dr. Atkinson. Senator, my scientific background is a fairly broadly based one. My first job a t Stanford was as a lecturer in applied mathe­matics and statistics, and my major interests were in mathematics.At the  time I viewed my scientific career as moving in that  direction.
Some years later, I became interested in computer applications, particularly as they affect the psychological sciences—the area of artificial intelligence, cognitive processes, human memory, and the like. ' 4
I he main thrus t of my work has been in tha t area, namely mathe­matical and computer models for human memory and cognition. This is a rather specialized field of interest. But 1 believe tha t my back­ground in mathematics and in computer sciences provides a base *from which to understand and be involved in a broad range of scientific activities.
On the other hand, it is a mistake to believe that  the Director of the Foundation determines NSF priorities. Priorities are set by the policymaking arm of the Foundation, the National Science Board.Those priorities are based on extensive consultation with the  scientific community.
In many ways, the Founda tion’s Director is critical in this priority setting, but in a very real sense it  is the scientific community and the National Science Board tha t set priorities.
The procees is a very public one, and is open to challenge and question. It  is this possibility for challenge and continual public reexamination tha t is the key aspect of our priority  setting.
Senator Schmitt. Th at is the kind of answer I hoped I would hear.Let me dig into one specific point which is quite complex and of great concern at  the moment.
A number of policies being articulated by the administration are based on assumptions of a particular resource base for energy. Let us take one specific assumption, one which is probably the most difficult because of a lack of basic research in the field and tha t is the uranium resource base.
There are estimates varying all over the ball park of what that resource may be. *One reason, it seems to me, as a geologist—and I think this is shared by almost all of my colleagues in the geology business at least— there has been very little basic research in the dis tribution of uranium as an element, in its concentration in potential ore deposits and in how one can search in a realistic and modern way for those ore deposits.I think it is safe to say with one or two minor exceptions th at we know little more about our uranium resources than we did 12, 13, 14 years ago when the uranium boom stopped fairly abruptly.
I realize tha t the NSF does not have a specific mission in this area.However, you do have the mission of supplying the scientific com­munity with guidance, as well as funds. Through these funds and guidance, the NSF can establish the basic scientific resource base from which the administration and Congress can derive a realistic policy.I would have to say tha t I think a poll taken within the geological community associated with ore deposits, would reveal a completely different estimate than tha t assumed by the administration in the articulation of both breeder reactor policy and the general energy policy expressed by the President. The difference between what the
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administration has assumed .and what the available resource base 
actually is, would probably be a factor of three to four. That  is a very 
serious difference and could have as a consequence the success or 
failure of a particular  policy.

Would you care to comment?
Dr. Atkinson. I do not have specific comments. My discussions 

with geologists and others about the Ford Foundation and other 
reports have raised a number of issues. I think this is one poin t tha t 
bears careful scrutiny.

Senator Schmitt. How do you see NSF’s role in establishing a 
really fundamental base of scientific knowledge. I am not talking 
about the drilling of holes to find uranium, but  the base of under­
standing on how uranium moves in rock and what concentrates it.

What targets have been established for finding new uranium 
resources?

Dr. Atkinson. Senator, in all of our programs we depend heavily on 
advisory panels composed of scientists from the relevant discipline. 
In your own field, we have an advisory panel for E arth  sciences.

An advisory panel will review the research activities supported by 
the Foundation and elsewhere in the Federal Government and try to 
determine whether the total Federal program is balanced, whether 
appropriate expenditures are being made, and the like.

Tha t panel will make recommendations. Those recommendations 
will then be reviewed by the Assistant Director and then entered into 
our long-range planning process. Our long-range planning process is 
rather complicated and would take a long time to describe.

Senator Schmitt. The thing tha t concerns me is tha t ever since 
October 1973, and within the science community longer than tha t, 
the question of energy and mineral resource base estimation, and of 
the science tha t is required to make realistic estimates or actually find 
such resources and turn them into reserves, have been lagging. It  
obviously has been something tha t should have a high priority, but 
has not.

Most probably you are not yet familiar with the structure of NFS 
by which you will monitor tha t particu lar high priority area. It  is 
tha t structure tha t concerns me.

The administra tion has now articula ted a policy which, based on 
the estimates of many people within the community, and I believe 
the National Academy of Sciences, will assume an unrealistically high 
estimate of uranium resources and unrealistically low estimate of oil 
and gas resources. T hat  is a very serious situation.

I hope that the NSF, under your  leadership, will sta rt to anticipate 
some of these areas where basic research is going to be required in 
order to support possible future policy tha t the Congress may need 
to approve or articulate.

Dr. Atkinson. Senator, I am sorry I am not well prepared in this 
area. I should have checked with our program officers to determine 
what we have done in the past—what sort of special th rust we have 
initiated, whether our advisory panel in earth sciences has recom­
mended par ticular  studies, and the like.

I am not familiar with every program in the Foundation. I would 
like to provide for the record information about NSF’s program in 
geochemistry. Certainly it is a critical area.
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Th e Fo un da tio n depends on inpu t from  many sources, pa rti cu lar ly 
the scientif ic co mm uni ty, bu t also othe r sources for identi fying  prob lem 
areas, and  the n trie s to devise p roce dures for d ealing with them. There  
are ma ny  exam ples where NS F has  an tic ipa ted  problem s well in 
advan ce and  has  mo unted  special programs based on those ear ly warnings.

Du ring the  period from fiscal year 1974 through TQ 1976, t he NS F 
geo chemis try program awarded from  $300,000 to $600,000 per year 
for fundam ental  research  on the  formation  of ore deposit s. Although 
small  in absolut e term s, thi s am ount rep resent s on the  average  9.2 
perce nt of the  to tal  pro gram fund s. The  cu rre nt  level of supp ort for 
thi s area of researc h is appro xim ate ly $500,000 per  yea r.

Only  a few of the  pro jec ts sup ported deal  specif ically  with uraniu m 
depo sits . Many are, however , theo reti cal  oi exp erim ental s tud ies  aimed 
at  elucidatin g the  fun dame nta l physical -chemica l processes in the  
E art h ’s cru st by  which cer tain elem ents  are extra cte d from the ir 
geological host s, tra nspo rte d, con cen tra ted , and  deposit ed or precip ­ita ted as po ten tia l economic resources.

The  geochemis try program has recognized th at thi s rel ati ve ly ne­
glec ted are a of rese arch is ext rem ely  im po rta nt , no t only because of 
the  rele vance to the  energy and  mineral  dem and s of society,  bu t also 
because it  represent s a firs t-or der  prob lem in geochemis try.  This will 
be one of our  pr ior ity  are as for furth er  inv est me nts  in basic  geo­chemis try.

In  addit ion  to the  above rese arch pro ject  s upport,  the  g eochem istry  
program  has  rec ently  joined ERDA and  the  USGS in formu lating 
plans for an intera gen cy pro gram on chemical migra tion in the  E art h’s 
crust. Th is program would directly  address  the  complex prob lems of 
mob iliza tion , mig rati on,  and  deposit ion of ene rgy  and  mineral  re­
sources , and the  pa rti all y rel ate d problem of the  disposal of waste 
pro ducts . It  is des igned to com plem ent and to extend  exis ting  research 
ac tiv ity  within  or funded  by  t he  parti cip ati ng  agencies. The NS F role 
in thi s program would be to fund basic  research on fun dam ental  
mec han isms and controls of che mical migra tion  in  t he na tu ra l env iron­
me nt,  wi th emphasi s on gene ralized aspects of the  overall problem. 
This intera gency program  is still  only in the  planning  stag e and we 
expect the  area will rece ive a higher  pri or ity  in the  coming years.

Sena tor  Schmitt. T o tak e some of the  burde n off of you, I do no t 
th ink  we in the  geologic com mu nity have been  working  with  the  
Na tional Science Founda tio n and oth er researc h arm s of the  Gov ern ­
me nt.  We hav e not had  fore sigh t in this area eit he r and I th ink  th at  is a prob lem.

Bas ic research  in thes e areas has  been deemphasized to the  be tter ­
me nt,  if you will, of othe r area s of resea rch. I t has hap pened within  a 
period of increased Fed era l supp ort of some basic  research , and a 
period of diminished pr iva te supp ort for thi s type  of research .

Those  are ac tua lly  syne rgis tic events,  as you  well know. As F ederal 
su pp or t increased in the  1950’s and the  1960’s, pr ivate fun ding went 
elsewhere, or act ua lly  sta rte d to disa ppear.

Now, I hope  th at  one of the approaches of your  office in the  next 
few years  will be to try  to enco urage the  dev elopm ent  of a balance 
between pr iva te research  fun ding and Fed era l research  fund ing.  I 
th ink th a t is e xtre mely im po rta nt  to the  via bil ity  of an objective and
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strong research community in this country and one which is partially 
free at least from specific d ictates of the Federal Government.

Are you sympathetic  with tha t philosophy and will your work in 
the NSF encourage private foundations to come back into the field 
where they previously were more active?

Dr. Atkinson. As a m atter of fact, Senator, I  am going to be meet­
ing in St. Louis tomorrow with a group of private foundations to re­
view just tha t issue—the role of private  foundations in relation to the 
Federal Government. It  is certainly a major concern.

On the other hand, we can not rely heavily on private foundations 
as funders for basic research. There are just not enough dollars in the 
private foundations.

I believe the Government is going to have to be clearly committed 
to a strong and dominant role in the support of basic research.

Senator Schmitt. I agree with t ha t completely. It  is just tha t there 
is a certain objectivity added to the research community in general if 
some funds are not specifically under the dictates of the Federal 
Government.

I think most of my colleagues in the academic world would agree 
with that.

Obviously, the total number of funds required in certain areas is 
now beyond the capacity of the private sector. You do not build a 
high energy accelerator with funds tha t are available in the private 
sector. That just does not happen. The basic science is becoming 
much more expensive than it was 50 years ago, and we have to recog­
nize tha t.

Dr. Atkinson. As I indicated earlier, I met with a group of French 
scientists last n ight, and I am intrigued by a model they  are develop­
ing quite successfully.

They have, for example, what they refer to as the French Ins titu te 
for Petroleum Sciences. In essence, this is a freestanding insti tute 
with heavy support from various French industries, and some govern­
ment support. It  is targeted at basic research problems in the pe­
troleum field and a particular company will not have a dominant role. 
Rather the insti tute will have support from many companies and 
also receive government funds.

I can think of one or two similar types of institutes in the United 
States, but  not very many. It  may be tha t these types of institutes  
have to be fostered. It  is the sort of program th at has been discussed by 
the National Science Board, and relates to Senator Kennedy’s re­
marks on industry and NSF relations.

Senator Schmitt. Of course, we do have an excellent example of 
one of those in this country. That is Electric Power Research In­
stitu te in which the Federal Government participates indirectly 
through TVA contributions.

One of the reasons i t has been cautiously growing is the thre at of 
anti trus t activity.

But I hope tha t threa t now has diminished to the point where the 
insti tute can, in fact, participate in research in a very objective way 
tha t is not controlled by any specific company or aggregate of 
companies.

I am very much encouraged by tha t and hope t ha t will be p art  of 
the discussion at the meeting you described.
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An oth er que stio n th at  is raised by  some of you r com ments  a nd also 
by  wha t I alluded to in my  opening  rem ark s, is ma nageme nt of the  
NS F, pa rti cu lar ly as it  rel ate s to the  use of the Science Board  for 
gr an t appro val , pro jec t app rov al and  so on.

Now , you  ma y have made some changes in thi s regard . I apologize 
if I am som ewhat o ut  of date.

In  my  co nta ct over rec en t yea rs with NS F, we found wh at  seemed 
to  be a som ewhat  cumbers ome  process . Frequency of mee tings was 
no t high . Ev en  RA NN  pro jec ts, as I recal l, had to  be app roved by 
th at Science Board. I susp ect  th at  is a st at ut or y r equir em ent.

Dr . Atkinso n. In  the ear ly day s the y were. But  they  are no longer 
reviewed by  the  Board .

Sena tor  S chmitt. T hat  h as been changed ?
Dr . Atki nso n. Often  new program s, when they  firs t come into 

exis tence , are set  up so th at  the  Boa rd litera lly  reviews every gr an t 
ma de by  th at  pro gram for a brief period of tim e to  assu re its el fth at  
the  pro gra m is fun ction ing  appro pri ate ly.  That  req uir em ent no 
longer  appl ies to the RA NN  program .

Ri gh t now, we have a new science for citizens pro gram,  and the  
Boa rd will be examin ing all gr an ts mad e by th a t program .

Senator  Schmitt. D o you  feel th at  the  Na tio na l Science Boa rd 
str uc ture  and  app rov al o f  NSF act ivi ties  occu rs within a viab le man ­
age ment scheme, cons ider ing the  ra te  at  which  changes  occu r in our socie ty?

Dr . Atkinso n. Sen ato r, the  Na tional Science  Board  is a unique  
body. I t is responsible for se tting  the  policies gov erning  the  Fo un da ­
tion , bu t it  is also responsible  for the  well-being and  str en gth of 
American science. Fo r thi s la tter  reason, the  Board  mo nito rs the  
var iou s scient ific ac tiv itie s in this coun try  and  abroa d. From  th at  
monito ring, it  makes  recommen dat ions.

The Bo ard ’s Science Indic ato rs rep or t is ju st  one m onitoring device. 
Frankly , I am amazed at  the  effec tiveness wi th which  the  NSB  
han dles its  roles. I have obse rved  ma ny adv isory groups , bu t I have 
nev er seen a group as ded ica ted  and effect ive as the  Na tio na l Science Board .

I t  meets  on a mo nth ly  basis,  and  the  meetin gs run seve ral days. 
Th ey  are inte nse , hardwork ing  meetings , and  Boa rd mem bers  will 
prepare  for those mee ting s by  ma ny pri or days of reading ma ter ials, 
task  force meetin gs and the  like.

I am impressed th at  scient ists  are willing to give thi s sort of com ­
mitm en t and  time. But  I hav e no quest ion  ab ou t effectiveness. I am 
at tim es amazed by the  workload .

Th e Board , for exam ple, review s all large  prop osals. There  is a 
scheme lor  det erm ining  the  size of the  proposal th at  is reviewed.  
When it does review a proposal , it is no t ju st  for procedura l matt ers, 
bu t also the  qu ali ty of science.

The Boa rd plays a unique role in the  American science enterp rise . 
I hope it  will con tinu e.

Se na tor  S chmitt. I do no t wa nt my  l ine of quest ion ing  to be tak en 
th at  I do no t feel mu ch the  same as you  do ab ou t the  Boa rd. I t is 
ju st  th at  I hav e been exposed  before specif ically within  the  Gover n­
me nt,  to situa tio ns  where  the re seemed to be a delay in ge tting  t hings 
going th at  needed to ge t going. The Congress was very much upset
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with NS F and NASA for the  b et te r pa rt  of 2 yea rs, some 2 years ago, 
because of a pa rti cu lar sit ua tio n when  energy rese arch could  no t be 
con sum mated  betw een the  two agencies.

One of t he  p rob lem s seemed to  be g ett ing the  a pprov al of the  Board 
for t hat  pa rti cu lar project.

I th ink th at  exper ience  shoo k up  bo th  agenc ies suffi cien tly th at 
maybe  th at  kind  of problem  will no t occu r again. I hope th at is the  
case.

I also hope  you  will con tinue to look at  way s in which you can  
stre amline no t only ma nageme nt within your  own org ani zat ion , bu t 
also the  int era gency cooperatio n th at  is required in so man y of thes e 
prog rams.

Dr . Atkins on . Sen ator, the  issue of int era gency coo peratio n is a 
key  one in the  science enterpri se if NS F is to do its  job  proper ly. I t 
mus t build strong bridges to othe r agencies and  groups . We hav e 
been  fai rly  successfully . I t is a m at te r th at  has  to be continually 
exam ined . I belie ve th at  Dr.  Pre ss will be ve ry helpful in fac ili tat ing  
these exchanges.

Se na tor  Schmitt. One final quest ion  dea ling  with education  in this
cou ntry.

In  pa rti cu lar , I would like to ask  you wh eth er you  feel th at our 
edu cat ion al sys tem , pa rti cu lar ly higher  edu cat ion , is cre ati ng  a suffi­
cient nu mber of people with a gen era l backg rou nd in eng ineerin g 
and science who can  then subsequently become Direc tor s of the  Na­
tion al Science  Founda tio n, can  become manag ers  of science and 
tech nolo gy in our  socie ty, wh eth er in gover nm ent  or industr y?

My impression has  been th at  we in the  scien tific com mu nity, 
pa rti cu lar ly in the  acad emic com mu nity in the  p ast , have failed in the  
dev elopm ent  of peop le with sufficient  a bil ity , bac kgrou nd, and  experi­
ence to en ter  the kin d of job for which you  are seek ing confirm ation.

Would  you  care  to comment?
Dr . Atkinso n. Sen ato r, yo ur  stat em en t is one th at I could spend 

an evening discussing, and I am no t sure  we hav e the  tim e here . Le t 
me make one rem ark .

Science  edu cat ion  is of special in ter es t to the  Na tio na l Science 
Foundation. NS F is concerned wi th science educa tion in thi s co un try  
and the  effect iveness of th at  edu cat ion .

Ju st  aft er  Sputn ik,  the  Congres s asked the  Fo un da tio n to assum e 
responsibil ity  fo r improving science edu cat ion . We did , and  since the n 
NS F has  had a majo r effor t in the  cur ricu lum  area.

The effort was tar geted  a t science curricul a designed to dra w the  
very best stu de nt s into science and  main tai n the ir interests .

Those curr icu lum  pro jec ts have  been  very successfu lly. One only 
needs  to look at  science tex tbo oks ava ilab le now in high schools to 
realiz e the  high  level a t which science is taug ht  in thi s coun try .

If  one looks, for exam ple, a t te st  scores  of stu de nt s who have gone 
through  thes e NSF-spon sored cur ricula , those test  scores have gone 
up ye ar  af ter yea r.

On the othe r hand , if one looks a t the va st  major ity  of stu de nt s 
enter ing  college and  examines  th ei r test  pe rformanc e in sc ienti fic area s, 
it has been dro pping  r athe r steadi ly.

My concern  is th at  by increas ing  the elegance and  qu al ity  of the  
science  cur ricula  used  in our  schools, we have made tho se courses too
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difficult. Increasingly, talented students who were not quite prepared to dedicate the time and effort as sophomores and juniors in high school th at was necessary to do well in the USF-planned courses have tended to drop out and have not been able to reenter the system la ter.I am concerned about the state of science literacy in this country. In a certain sense it is declining in a period when it should be increas­ing. I am a strong believer in the liberal arts, but  liberal arts, in my judgment, means a solid program in the sciences as well as the humanities.
I believe this is a mat ter of national concern. Certainly we can produce enough Ph. D’s to staff our research laboratories. But if we are producing a corps of elite scientists and, at the same time, not insuring an educational system tha t provides a broad base of science exposure for the typical citizens, then we are failing to meet the educa­tional needs of the country.
The question of science literacy for the average citizen is something tha t we have to turn  our attention to.
Senator Schmitt. Would you agree tha t this problem det racts the movement of minorities and women into areas of science and tech­nology as professionals, and tha t we are probably failing to increase the pool of people from which the Government and industry  can select minorities and women?
Dr. Atkinson. I believe th at is one component of the problem.If students  are not given a reasonable exposure to science in high school, if the quality of tha t instruction is not adequate, it is hard to make up for those deficiencies a t some later point.
Senator Schmitt. Senator Kennedy, I am extremely impressed by the nominee. I wish him well. I certainly am looking forward to working with him and with your committee in those areas where we have mutual concerns.
I hope th at we all realize that science and technology are not only the source of some of our problems but  tha t they are the greatest source of potential solutions to these problems.
I know your committee has been working very diligently to insure tha t these solutions are available to all of the country.
I am sure Dr. Atkinson will support you in tha t regard. I hope we can support him also.
Thank you very much for your courtesy.
Senator Kennedy. Thank you very much.
We appreciated your participation. It  has been very helpful to us in the committee, and we look forward to working closely with you.Senator Hatch?
Senator Hatch. I, too, am impressed with you and certainly will support you in this nomination process and for confirmation.I can probably spend a lot of time talking philosophically with you but, frankly, I am very impressed with you and hope tha t you will continue these high-quality approaches to the National Science Foundation, being acquainted with you, and I just want you to know I will support you in this nomination.
Dr. Atkinson. Senator, I very much appreciate those remarks. I hope I have a chance some other time to talk with you in more detail about these matters.
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Senator H atch. I have some ideas t ha t might  be somewhat helpful 
to you if you have the time. I would surely like to see you and would 
be happy to sit down with you at any time.

Dr. Atkinson. I would welcome the opportunity to talk with you.
Senator Kennedy. The nominee has demonstrated, over the time 

tha t he has had the responsibility, extraordinary accessibility to 
members of the committee.

» Senator Hatch. Tha t impresses me.
Senator Kennedy. It  has been something tha t we welcome.
Senator Hatch. I do not want  you having Senator Kennedy 

dominate your time. [Laughter.]
► Senator Kennedy. I want to thank you.

[The prepared statement of Dr. Atkinson and responses to questions 
submitted to the nominee follow:]
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Statement Of 
DR. RICHARD C. ATKINSON 
Nominee for Director 

The National science Foundation 
Before the Committee on Human Resources 

UNITED STATES SENATE
May 2, 1977

Mr. Chairman:
It is a pleasure to appear before you today as President 

Carter's nominee for Director of the National Science Foundation.
The last time I sat at this witness table, Senator Kennedy's 
Subcommittee was in session and the topic was NSF's Authoriza­
tion. Today, I look forward to discussing not only the National 
Science Foundation but anything else the Committee may wish 
to review.

Two years ago I was appointed Deputy Director of 
the National Science Foundation and about nine months ago 
I became its Acting Director when Dr. Stever left the post to 
become the President's Science Adviser. I have appeared before 
this Committee twice to discuss NSF Authorizations and a third 
time last September to accompany Presidential Nominees at their 
confirmation hearings. On each occasion, I was impressed by 
the knowledgeable and perceptive questions raised by Committee 
members and by their willingness to exchange ideas. These ■
dialogues were extremely productive and I hope they will 
continue.

The most significant change during my two-year tenure 
at NSF has been a turnabout in the government's attitude



concerning the value and importance of research. For too many 
years, there was a steady erosion in Federal support for basic 
research. With the assistance of this Committee, the situation 
has begun to change. There was real growth in the 1977 budget 
for basic research and I hope there will be additional growth 
in the 1978 budget.

If I am confirmed as Director of the National Science 
Foundation, my main objective will be to insure the continued 
strength and vitality of basic research. I believe that much 
of the success of American science— and in turn our technology 
and industrial progress— stems from the research that NSF has 
sponsored over the past 26 years. NSF has a distinguished 
tradition in the support of science— one that must be continued 
if our citizens are to prosper and if this country is to 
maintain a leadership role in world affairs.

The National Science Foundation and the scientific community 
must recognize that society is changing in ways that will 
influence the direction and conduct of research. The public 
is aware of the benefits of research, but also increasingly 
concerned with potential hazards. As science competes for limited 
Federal resources, the need to explain and justify research will 
become increasingly important. NSF must be responsive to these 
societal changes, recognizing not only its responsibility to 
pursue excellence in research, but also its responsibility to 
be cognizant of society's concerns and to meet them in an 
appropriate and public way.



Being Director of the National Science Foundation during 
the coming years will be an exciting challenge. If the 
Foundation does the job that Congress has mandated it to do, 
then the long-term benefits to this Nation and the world will 
be truly unbounded. I look forward to the challenge and the 
opportunity to serve science and my country.
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RESPONSES TO QUESTIONS SUBMITTED TO DR.  ATKINSON
(1) Several bills pending in Congress provide for including 

the entire National Science Foundation or at least all 
of the science education activities in a cabinet-level 
Department of Education. What is your position on 
transferring: (1) the National Science Foundation, or 
(2) all the science education activities to a cabinet- 
level department?

(2) What is your perception of the research and education 
missions of the National Science Foundation? Do you 
see these as two separate functions which are housed 
together in the agency or do you see the two as 
integrally related to a single national science effort?

I am not in favor of either of the two proposals noted 
in Question 1. I do not believe that either proposal 
will serve better to strengthen basic research and 
education in the sciences.
The fundamental objective of the National Science Founda­
tion is to assure the health of the U.S. scientific enter­
prise across the total spectrum of scientific fields and 
disciplines. In discharging this responsibility NSF plays 
a unique "balancing" role among all Federal science­
supporting agencies. I believe this essential purpose of 
the Foundation is best served by retaining its present 
status as an independent agency rather than subsuming it 
under a broader mission-directed department.
Further, I believe the research and education functions 
of the National Science Foundation are indeed integrally 
related. The connection between the discovery of know­
ledge through research and the transmission of that know­
ledge to scientist and nonscientist alike through the 
instructional process is a very basic one, historically 
and functionally. I believe it is essential to the overall 
health and progress of science and technology that this 
connection be maintained.
Graduate training cannot be effectively carried out without 
intensive involvement in research. Correspondingly, the 
strength of the academic science community is built on 
the twin functions of research and teaching and the vitality 
that results from their interdependence. Since advances 
in knowledge occur so rapidly in science and since science 
education must accurately reflect current scientific know­
ledge and techniques, science education can only be kept 
current when direct and continuous contact is maintained 
between the research and science education communities.



It is my understanding that most NSF advisory and peer review panels are composed of scientists from industry and the large research universities. Do you think membership on some panels could be expanded to include scientists from other academic institutions?

Membership on most National Science Foundation advisory committees and panels includes scientists from other academic institutions in addition to the large research universities. Members of advisory and peer review panels 
at NSF are chosen to be fairly balanced in terms of the points of view represented and the functions to be per­formed, as specified in the Federal Advisory Committee 
Act. We try to achieve reasonable balance based on criteria such as individual qualifications, balance of speciality interest, user representation, geographic distribution, institutional representation, minority and female representation, and age distribution. We will con tinue to examine our practices to assure that reasonable balance is maintained.
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(4) Last year a survey of the personnel in the Science
Education Directorate found significant dissatisfac­
tion on the part of the employees, when compared with 
other directorates of the Foundation. Has a follow-up 
survey been completed and do you have any steps in mind 
to improve morale among the Science Education staff?

A follow-up survey has been completed and all returns 
were sent to the Civil Service Commission for processing. 
The Foundation's Division of Personnel and Management 

t (DPM) has recently received the computer runs and is
conducting an analysis of the results. While it is not 
yet complete, I have asked DPM for all available informa­
tion on the Directorate for Science Education survey.
The preliminary results indicate a marked improvement 
over the earlier survey. In four of the six major areas 
surveyed (Job Information, Performance Evaluation, and 
Training; Rewards and Promotions; Services, Benefits, 
and Working Conditions; and Output and Organizational 
Effectiveness) there was improvement of 10 percentile 
points or more. While still lower than we would wish, 
the average percentile for the category "Job Information, 
Performance Evaluation and Training" more than doubled. 
There were no gains in either the "Work Organization and 
Manpower" or the "Human Relations" categories. Overall 
there was a gain of approximately eight percentile points. 
We shall carefully study the final results for their impli­
cations for specific actions which may be taken.
While the early results indicate there are still areas 
which need improvement, the results are gratifying in 
that they definitely show improvement.

91 -7 50  0  -  77 - 4
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(5) What do you view as the scope and function of NSF support for undergraduate science education? What is the proper balance of support to the various types of institutions providing undergraduate education —  universities, public and private four-year colleges, community and junior colleges?

The scope and function of NSF support for undergraduate science education is to assist the academic community to (1) identify and conserve scientific talent in the system, (2) enable faculty to make their teaching more current, scientifically accurate and responsive to employment needs, (3) make available the most up-to-date and effective materials and techniques of instruction in the sciences, (4) encourage constant evaluation and updating of instructional programs in science in 2-year and 4-year institutions, and (5) encourage the nonscience undergraduate student to obtain sufficient science back­ground to provide for an appreciation and understanding of the role and contribution of science in today's society. Because of the variety of objectives and the variety of situations within which they can be achieved, it is impossible to predict what a proper balance of support should be. Rather, objectives are stated in the announce­ments of the various programs. Having received proposals in response to these announcements from all the above types of institutions, NSF determines proper balance by the choice of the most meritorious of the ideas proposed to achieve these objectives through the peer review process
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(6) How do you view the importance of science education as 
compared with other functions of NSF? Do you think it 
has been getting adequate emphasis or would you propose 
increases or decreases in levels of support? What do 
you see as future priorities for science education?

I view the importance of science education as coequal with 
the other functions of NSF. The adequacy and quality of 
the Nation's future scientific research talent is directly 
linked to the quality of the total educational system that 
produces that talent. I believe that it is now on the 
increase as noted in my testimony and the testimony of 
Dr. Harvey Averch and several Members of the National 
Science Board before the Congress this year.
Future priorities include a focus on equality of opportu­
nity for a broader range of individuals and institutions 
and a broadened understanding of the role of science in 
society for all people.
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(7) What are your views on the role of NSF in supporting 
occupational and technical education courses, 
including the engineering technologies —  courses designed primarily for entry into the labor market rather than leading to a baccalaureate or higher degree?

I believe NSF has an important role to play in the support of innovative occupational education based on new technological developments or advances, 
although primary responsibility for vocationaleducation rests with other Federal agencies. NSF ’has in the past considered college-level activities of this nature, typically leading to an Associate in Arts degree, eligible for support in the Director­ate for Science Education and will continue to do so. Currently, such activities are eligible as the focus of a proposal in the following program areas:

Comprehensive Assistance to Undergraduate Science Education Program;
Undergraduate Instructional Improvement Program;

Development in Science Education Program.
In addition, a faculty member engaged in teaching science or engineering in such a curriculum in a 
2-year or 4-year college or university is eligible to apply for an award in the Science Faculty Short Courses Program.
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(8) The community and junior colleges believe they are 
being short-changed in NSF science education sup­
port —  they maintain that with one-third of total 
undergraduate students and one-half of entering 
freshman students their NSF support should be much 
greater than it now is. Do you see this as a problem? 
What steps do you think NSF should take to correct 
this and other imbalances in support —  would you 
advocate positive outreach to encourage the partici­
pation of types of institutions that are now under­
represented?

During the past several years greater numbers of 
community and junior colleges have participated in 
NSF science education programs as more programs 
have broadened their eligibility criteria to include 
this important group of institutions. In addition, 
the Foundation has taken steps to include greater 
representation of science faculty of community and 
junior colleges on peer review panels.
The Advisory Committee for Science Education, the 
Science Education Directorate's primary body charged 
with program oversight, has regularly had represen­
tation from this group of institutions. Currently,
Dr. Bernard Luskin, President, Coastline Community 
College, Fountain Valley, California, is a member of 
this group.
I believe NSF is aware of and has been responsive to 
the concerns expressed by community and junior colleges. 
We will, however, continue to reexamine our programs 
in science education to assure adequate and appropriate 
participation by such institutions.
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(9) In a series of papers prepared for the Joint Economic 
Committee on "Priorities and Efficiency in Federal 
Research and Development," (October 29, 1976),
Dr. William Carey presents a proposition that a most
likely pay off approach to addressing the science and
technology needs of state and local governments could
be a program based on leveraging the massive current
Federal R&D expenditure to gain a greater yield to j(state and local governments. Carey suggests that one
condition for carrying out such an effort would be if:

"these jurisdictions could participate at low
cost and zero risk in the early and middle ’
stages of Federal R&D program formulation and 
project design, with expectations of results 
which are keyed to their adoption and benefit.
If anything has been learned about "technology 
transfer," (Carey suggests) it is that the user 
must get in on the act at the start of the R&D, 
help to define the questions to be investigated, 
formulate both the end product (such as final 
user costs), and participate in evaluation and 
testing. If these conditions are met, there is 
a fighting chance that there will be a transfer 
of technology. The problem is that they seldom 
are met, and the transfer does not come off."

As to the issue of Federal policy leadership, Carey states:
"Federal policy leadership to integrate State
and local governments into the R&D enterprise
has been centered in the National Science Foundation,
where it has lived dangerously and survived by
ingenuity. With modest resources but a lively
imagination and an inclination towards risk, the
Office of Intergovernmental Science Programs has
fielded a striking menu of policy research studies,
prototype State/local science and technology centers,
and Federal-State working conferences on require-
ments/supply problems." ,

My question is ... what are your feelings or intentions, 
relative to the application of Science and Technology, to meet state and local needs?

I feel that science and technology can contribute signi­
ficantly to the solution of many of the problems facing 
state and local governments. The significant issues 
involve identifying those problem areas in which science
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and technology can be applied in cost-effective ways; 
ensuring that Federal R&D in those areas is responsive 
to the needs and priorities of state and local govern­
ments; formulating policies and developing organizational 
arrangements that will facilitate state and local govern­
ment access to the products of Federally sponsored R&D; 
and designing and implementing programs that facilitate 
the appropriate use of science and technology in solving 
state and local problems.
NSF has an active and successful Intergovernmental 
Science Program which has had a major impact on policy 
formulation, administrative management, and program 
operations in a number of states and local communities 
in terms of their understanding of the potential of 
science and technology for meeting their needs. In 
addition, NSF programs of applied and policy research 
can contribute to resolution of problems faced by 
state and local governments, and to knowledge of how 
technologies are developed and applied to state and 
local problems and how Federal policies affect state 
and local government abilities to apply science and 
technology.
I am a member of the Intergovernmental Science, Engineering 
and Technology Advisory Panel of the Office of Science and 
Technology Policy which has been set up to deal with many 
of the science and technology issues faced by state and 
local governments. I intend to work closely with this 
Panel and feel it has great potential for fostering linkage 
between Federal R&D and the needs of state and local govern 
ments for scientific and technical information and advice.
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(10) In the same series of papers prepared for the Joint
Economic Committee, Dr. Carey suggests that the Federal
laboratories and research centers could, and should,
be assembled into a unified science and technology
system, which would have a multi-purpose use which
would include functioning as centers of technical
assistance for state and local governments' use. This
is a position which has also been endorsed by public
interest groups such as the U.S. Conference of Mayors. «
What are your views on this?

I view Federal laboratories as one of a number of poten­
tial resources that state and local governments can draw 
upon as they seek to apply science and technology to their 
problems. NSF will continue to create and strengthen 
linkages among the laboratories, and between them and 
state and local governments, as ways of exploring appro­
priate dimensions of the laboratories' role. These activi­
ties are in accord with the Foundation's more general func­
tions of strengthening institutional linkages between 
Federal laboratories as sources of technology and techno­
logical expertise and state and local governments, and 
building a knowledge base for future policy decisions 
concerning relationships between Federal laboratories and 
state and local governments.
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(11) I understand  th a t an outs id e task  fo rc e has been appo inted  
by you,  chai red by Dr. John Whinnery o f the  U n iv e rs ity  o f 
C a li fo rn ia , to  conduc t a stud y o f the RANN e f fo r t  a t NSF.
Could you elab or at e on th is  a c t iv it y  and what do you expect 
to  ga in from th is  study?

Who are the  members o f th is  ta sk  fo rc e , and are  th ere  any 
from the "u se r"  community,  s p e c if ic a ll y  "s ta te  and lo ca l 
government" who serve as members o f th is  group?

W il l th is  stud y includ e an eva lu ation o f the Intergovernmen tal 
program?

The Science A pp lic ations Task Force , ch ai red by Dr. John R. 
Whinnery o f the U n iv e rs ity  o f C a li fo rn ia , was es ta bl ishe d 
in  December 1976 fo r  a one-y ear pe rio d to  prov ide advice 
and assessments and make recommendations to  the Fo un da tion's 
D ir ec to r on NSF sc ien ce app lica tions programs and re la te d  
org an iz ationa l and management issu es . While the  Task Force 
w i ll  no t be eva lu atin g the  NSF In tergovernm en tal Science 
Program as such, the Task Force w i l l  be co ns ider ing the  
ro le  o f th a t program in  the  to ta l spec trum o f NSF sc ien ce 
app lica tions a c t iv it ie s .  The Task Force is  to  cons ider  
whe ther the  elem ents  o f NSF's e x is ti n g  sc ien ce app lica tions 
programs should  be a lte re d  to  improve ove ra ll  e ffectiveness 
and to  recommend changes in  Founda tion  management aoproaches 
and or gan iz ationa l s tr uctu re s b e tt e r to  carr y ou t these 
a c t iv it ie s .

The diver se  membership o f the Task Force includ es  members 
from sta te  and lo ca l government and re pre se nt at ives o f ot he r 
user communities.  A l i s t  o f the Task Force members is  at tach ed .
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SCIENCE APPLICATIONS TASK FORCE MEMBERSHIP LIST

D r.  W il lia m  Bevan 
Depar tm en t o f  Ps yc ho logy  
Duke U n iv e rs it y  
Durham, NC 27706 
Phone : 919-684-4395

D r.  James B li s s  
Telese nso ry  Systems , In c . 
1889 Page M i l l  Road 
Pa lo A lt o ,  CA 94304 
Phone : 415-49 3-26 26

Dr.  Eve lyn Murphy 
S ecre ta ry
Envi ro nm ent al  Resou rces 
20t h F lo o r - 100 Cambridge S t.  
Bost on, MA 02202
Phone: 61 7-72 7-77 00

Dr.  John M. Neuho ld 
Dep ar tm en t o f  W i ld l i f e  Sc ien ce  
D ir e c to r
Ec olog y Cen te r 
Utah  S ta te  U n iv e rs it y  
Logan, UT 84321 
Phone : 30 1-75 2-41 00  x7411

D r.  John A. Blume 
P re s id en t
John A. Blume A ssoc ia te  

Eng inee rs
130 Jess ie  S tr e e t 
Sh eraton  Pa lac e Hotel  
San F ra nc is co , CA 94105 
Phone: 41 5-397-2525

Dr.  A rt h u r M. Bueche 
V ic e -P re s id en t 
Resea rch  and Develop me nt 
General  E le c t r ic  Company 
P .0 . Box 8
Sc he ne ctad y,  NY 12301 
Phone : 518 -38 5-8331

Dr.  N. Bruce Hannay 
V ic e -P re s id e n t 
Resea rch  and Par en ts  
B e ll  Te lep hone  L a b o ra to ri e s  
Mur ray H i l l ,  NJ 07974 
Phone: 201 -58 2-4 211

D r.  Stephen  J . Lukasjk  
S en io r V ic e -P re s id e n t 
RAND C orp o ra tion  
1700 Main S tr e e t 
Santa  Mon ica,  CA 90406 
Phone : 213 -39 3-0411

Dr.  Rob er t M ars hall 
Dean
C ollege  o f  Engin eering 
U n iv e rs it y  o f  W isco ns in  -  Madiso n 
1513 U n iv e rs it y  Avenue 
Mad ison , WI 53706
Phone : 608-2 62-34 81

D r.  Joseph M. P e t t i t  
P re s id en t
Geo rg ia  I n s t i t u te  o f  Te ch no logy  
A tl a n ta , Geo rg ia  30332 
Phone: 404-894-5051

Ms. C la ir e  Rubin  
D ir e c to r  o f  C o n tr a c t Research 
In te rn a ti o n a l C it y  Management 

A s s o c ia ti o n
1140 C onnecticu t Avenue, NW 
W ash ington , D.C . 20036 
Phone: 20 2-29 3-22 00

Dr.  E le anor B. Sheld on 
P re s id e n t
S ocia l Scien ce  Research Cou nci l 
605 3r d Avenue 
New Y ork , NY 10016 
Phone : 212-5 57-95 21 
Dr.  Klaus  D. Timmerhaus 
Eng in eering  Resea rch  Cen te r 
U n iv e rs it y  o f  Colorad o 
B ou ld e r,  CO 80302 
Phone: 303-492-7427

Dr.  Sylva n H. W it tw er 
A g r ic u lt u ra l Exp er im en t S ta ti o n  
101 A g r ic u lt u ra l H a ll  
M ichi gan  S ta te  U n iv e rs it y  
Ea st  Lans in g , MI 48824 
Phone : 517-35 5-01 23

Dr.  John R. Whin nery 
De pa rtm en t o f  E le c t r ic a l Engin eering 

and Compute r Sc ienc es
U n iv e rs it y  o f  C a li fo rn ia  - B erk le y 
B e rk le y , CA 94720 
Phone: 41 5-64 2-10 30
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(12) The Nat iona l Science Board is  presen tly  made up of members 
prim ari ly  from academia, ye t through RANN, NSF supports 
studie s th at are aimed at  state and loca l government. This 
Committee has fo r severa l years requested th at Board membership 
be expanded to  inc lude in div id uals  from state and loc al govern­
ment. Would you in  your capacity as Dire ctor  recommend such 
an expansion o f membership?

The Nat iona l Science Foundation Act sta tes  th at "persons 
nominated fo r appointment as members of the Board (1) sh al l 
be eminent in the fi e ld s  of the ba sic,  medical, or  socia l 
sciences, engineering, ag ri cu ltu re , educatio n, research manage­
ment, or pu bl ic  a ff a ir s ; (2) shal l be selected so le ly  on the 
basis  of  estab lished records of dis tin gu ishe d se rv ice;  and (3) 
shall  be so sele cted  as to  provide rep resenta tion of the views 
of  s c ie n ti fi c  leaders in a ll  areas of the Na tion."

The membership of  the Nat iona l Science Board is  determined 
by a complex process sp ec ified  in the NSF Ac t, invo lving  
co ns ul ta tio n with  many concerned s c ie n ti fi c  and educationa l 
organiza tions . Each year,  ca re fu l cons ide ration goes in to  
prep aring recommendations fo r tran smiss ion to the White House.
As Dire ctor  and Member ex o f f ic io ,  I can have only a lim ited 
impact on th is  process.

The Nat ional Science Foundation has many sources of advice and 
counsel in managing it s  programs. In ad di tio n to the National 
Science Board there now ex is ts  a Nat iona l Science Foundation 
Advisory  Counc il. The Council has one-fou rth  of it s  members 
from no ns cien tis t groups, includ ing in du st ry , state and loc al 
government, news media, and the public . The Foundation is  also  
assis ted  by var ious adv isory committees and panels in  pa rt ic u la r 
program areas as we ll as by ad hoc reviewers  of oroposals.
I feel  th at these m ult ip le  sources of advice  should be taken 
in to  account in  considerin g whether the re is  s u ff ic ie n t inpu t 
from any one source.
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(13) The RANN Advisory Panel, I understand, has been appointed 
by Dr. Eggers. One of the functions of this panel is to 
provide guidance to the RANN Directorate as to relevant 
research needs of state and local government. Are state 
and local elected officials members of this panel?

The Advisory Committee for Research Applications Policy has 
among its members three individuals who have had distin­
guished careers in state and local government. Appoint­
ment of these three is consistent with the Foundation's 
concern for involvement of the user community in its 
policy and planning activities. These individuals have ’
recently left public service but remain involved in the 
issues of state and local government. These three indivi­
duals are: Dr. Frank C. DiLuzio, former Staff Science 
Adviser to the Governor of New Mexico; Mr. David M.
Bartley, former Speaker of the Massachusetts House of 
Representatives; and Dr. Edward K. Hamilton, former 
Deputy Mayor of the City of New York.
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(14) If the SSET program is successful, this Committee will be 
considering an expanded program to provide support for 
implementation of the state plans. Could the NSF RANN 
Directorate provide necessary administrative support to 
oversee such a program?
Is consideration being given to putting the implementa­
tion stage in another agency, for example, the Department 
of Commerce?

While the Directorate for Research Applications could 
provide necessary administrative support within the 
current Intergovernmental Science Program organization, 
any substantial increase in the State Science, Engineering, 
and Technology Program (SSET) would require additional 
staff. Implementation of the study grant phase of the 
SSET Program to date has proceeded with heavy reliance on 
the resources of the National Governors' Conference and 
the National Conference of State Legislatures. While a 
good beginning has been made, a heavy commitment of NSF 
staff resources would be required for implementation of 
an expanded program beyond the study grant phase.
As I understand it, the objective of an expanded imple­
mentation component of the State Science, Engineering, 
and Technology Program would be to support the development 
and institutionalization of mechanisms in the executive 
and legislative branches of state governments to integrate 
scientific, engineering, and technological resources into 
the policy formulation and decision-making processes of 
those governments. One important consideration in the 
implementation of such an expanded program by the Federal 
Government is the issue of perceived mission neutrality 
by the agency administering the Program. I believe the 
Foundation can meet this significant criterion. There 
are other options that could be considered, including the 
Department of Commerce. I believe we will be in a better 
position to consider this issue after analysis of the 
reports from the study grants.
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(15) Legislation written over the past three years and directed to its operation have advised the Foundation to (a) con­sult minority organizations regarding the increased repre­sentation of minorities in science and engineering and (b) to seek and incorporate minority scientists and engineers into the Foundation committees, peer review process, advi­sory panels and similar other consultant services. With respect to this advice and as it concerns Chicanos and Native Americans, what has the Foundation accomplished during your tenure as Acting Director on this matter?

Pursuant to P.L. 94-471, Section 7(c)(3) and the Joint Explanatory Statement of the Committee of Conference, the 
NSF established an Advisory Committee on Minority Programs in Science Education. NSF has further, as directed by P.L. 94-471, consulted with individuals and groups which have been active in seeking greater recognition of the scientific and technological capabilities of minorities.A Public Meeting of Experts on Ethnic Minority Partici­pation in Science and Engineering was held in January.
The National Science Board has also carefully considered this area and has established a standing Committee on Minorities and Women in Science. A separate hearing on the subject was held on February 23, 1977, by a Subcommittee of the House Committee on Science and Technology at which Dr. Averch testified. A copy of his testimony is attached.A concerted effort has been made by all directorates to increase the participation of minorities on our Deer review and other advisory groups.
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STATEMENT OF DR. HARVEY AVERCH 
ASSISTANT DIRECTOR FOR SCIENCE EDUCATION 

NATIONAL SCIENCE FOUNDATION 
BEFORE THE

SUBCOMMITTEE ON SCIENCE, RESEARCH, AND TECHNOLOGY
COMMITTEE ON SCIENCE AND TECHNOLOGY 

AUTHORIZATION HEARINGS ON MINORITY GRADUATE CENTERS 
HOUSE OF REPRESENTATIVES

FEBRUARY 23, 1977

MR. CHAIRMAN AND MEMBERS OF THE COMMITTEE:

Although the purpose of this hearing is to discuss a 
specific Program-M inority Graduate Centers— I would like to 
BEGIN BY DISCUSSING THE GENERAL PROBLEM OF UNDERREPRESENTATION 

OF MINORITIES IN SCIENCE AND ENGINEERING. I WILL ALSO TRY TO 
HIGHLIGHT DIFFERENCES IN PERCEPTION ABOUT THE BEST WAYS TO 

SOLVE THE PROBLEM. To PROVIDE CONTEXT FOR MINORITY GRADUATE 

CENTERS I WILL DESCRIBE OUR OVERALL PROGRAM FOR 1978.

Of the approximately 500,000 practicing scientists in 
THE U.S. TODAY, ONLY 5 PERCENT ARE FROM MINORITY GROUPS.
Half of those are Oriental and most of the rest are Black.
Out of 840,000 engineers, less than 3.5 percent are from 
MINORITY GROUPS AND TWO-THIRDS OF THE 3.5 PERCENT ARE 
Oriental. As a nation,we have committed ourselves to equal
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2

OPPORTUNITY AND IMPROVED REPRESENTATION OF MINORITIES IN 

EVERY ECONOMIC SECTOR. SCIENCE AND THE SCIENTIFIC LABOR 

FORCE ARE NO EXCEPTION.

The underrepresentation among practicing scientists
AND ENGINEERS HAS BEEN MAINTAINED FOR A LONG PERIOD OF TIME.

It will not change quickly despite our best efforts. This
CAN BE SEEN BY THE EDUCATIONAL FLOW PATTERNS OF MINORITY

STUDENTS AND BY THE ENROLLMENT PATTERNS OF MINORITY GRADUATE 

STUDENTS IN SCIENCE AND ENGINEERING. WHERE 85 OF EVERY 100 
WHITE FIRST-GRADERS WILL FINISH HIGH SCHOOL/ THE CURRENT 

FIGURE IS 76 FOR BLACKS, 60 FOR MEXICAN~AmERI CANS AND 
Native Americans, and 02 for Puerto Ricans. Of those 85

WHITES FINISHING HIGH SCHOOL, 5 WILL GO ON TO EARN A 
BACCALAUERATE DEGREE IN SCIENCE AND ENGINEERING. THE 

COMPARABLE FIGURE IS 3.5 FOR BLACKS, 1.5 FOR MEXICAN-AMERICANS, 

1.5 for Native Americans, and less than 1 for Puerto Ricans.
The most recent figures show that Blacks, Mexican-Americans, 
Native Americans, and Puerto Ricans currently represent only 
3.5% OF GRADUATE STUDENTS ENROLLED IN SCIENCE AND ENGINEERING 

AND RECEIVE THE SAME PROPORTION OF DOCTORATES AWARDED.

Many factors contribute to the low level of participation. 
Some are economic; some organizational; some cultural. Some of 
THE FACTORS THAT RESEARCH HAS IDENTIFIED ARE: LOW FAMILY

INCOME, LOW ACADEMIC SELF CONFIDENCE, OVERUSE OF STANDARDIZED
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TESTS TO SCREEN OUT MINORITY APPLICANTS/ INADEQUATE COLLEGE 

PREPARATION FOR GRADUATE WORK/ AND THE SCARCITY OF MINORITY 

SCIENTISTS AS ROLE MODELS. My LIST IS NOT EXHAUSTIVE/ BUT 

IS MEANT TO ILLUSTRATE THAT IF WE ARE TO HONOR OUR COMMITMENT, 

MANY THINGS WILL HAVE TO BE DONE. SOME OF THEM ARE WITHIN 

THE DOMAIN OF NSF; SOME OF THEM ARE WITHIN THE DOMAIN OF THE 

Federal Government; some can only be addressed by our society 
as a whole. The question before us today IS/ "What are the 
BEST WAYS IN WHICH NSF CAN MAKE A SIGNIFICANT INCREMENTAL 

CONTRIBUTION TO HONORING A NATIONAL COMMITMENT?"

Minority students/ scientists/ and institutions have 
ALWAYS BEEN ELIGIBLE TO COMPETE IN THE FULL SPECTRUM OF 

PROGRAMS SUPPORTED BY NSF. HOWEVER/ THE UNDERREPRESENTATION 

OF MINORITIES IN SCIENCE AND ENGINEERING I DISCUSSED EARLIER 

WAS REFLECTED THROUGHOUT MOST OF THE 1 9 5 0 'S AND 19 60 'S  IN 

THE LOW PROPORTION OF NSF FUNDS THAT WENT TO MINORITIES.

In FY 19 72 / we began the Minority Institutions Science 
Improvement Program to improve the quality of science 
EDUCATION AT PREDOMINANTLY MINORITY INSTITUTIONS. INITIALLY 

THIS PROGRAM WAS LIMITED TO HISTORICALLY BLACK COLLEGES. In 
1974 / ELIGIBILITY WAS EXTENDED TO ALL INSTITUTIONS WITH 

PREDOMINANTLY MINORITY ENROLLMENTS. THIS ENABLES US TO GET 

BETTER GEOGRAPHIC SPREAD AND TO REACH OTHER UNDERREPRESENTED

9 1 -7 5 0  0 - 7 7 - 5
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minorities. There are now about 212 institutions which are 
ELIGIBLE TO RECEIVE SUPPORT THROUGH MISIP, AND 87 OF THESE 
HAVE RECEIVED AWARDS THROUGH FY 1976.

More recent activities aimed at the problem of under­
representation of minorities have included support of studies 
AND EXPERIMENTAL PROJECTS TO IDENTIFY AND OVERCOME BARRIERS 

TO SCIENTIFIC CAREERS AND, THE MINORITY INSTITUTIONS TRAINEE- 

SHIPS PROGRAM.

In FY 1977, we are also giving systematic attention to 
MAKING OUR TALENT IDENTIFICATION PROGRAMS—  STUDENT SCIENCE

Training and Undergraduate Research Participation- more 
RESPONSIVE TO THE NEEDS OF MINORITIES.

Program Plan

Our overall budget request for FY 1978 is $75.7 million. 
Of this total, about $8 million is directly targeted support 
FOR MINORITY SCIENCE EDUCATION. THESE FUNDS ARE SHOWN IN 

THE FOLLOWING TABLE:
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ETHNIC MINORITIES IN SCIENCE AND ENGINEERING 
OBLIGATIONS BY PROGRAM ELEMENT

Actua l
FY 1976

Budget
Request
FY 1977

Cur rent
Plan
FY 1977

Estimate
FY 1978

D iff ere nce  
FY 1978/77

High School and 
Co llege Studen t 
Programs fo r  
M in o ri ti e s -0 - -0 - $ 500,000 $1,000,000 -0 -

M in ori ty
In s ti tu ti o n s
Graduate
Traine es hips -0 - $ 900,000 900,000 1,000,000 $ 100,000

M in ori ty
In s ti tu ti o n s
Science
Improvement $4,742,521 5,000,00 0 5,070,000 5,000,000

0

•). -70,0 00

M in ori ty
Cen ters  fo r
Graduate
Educat ion -0 - -0 - 800,000 1,000,000 200,000

TOTALS $4,742,521 $5,900,000 $7,27 0,0 00 $8,000,000 $ 230,000

Targeted funds have almost doubled between  FY 1976 and 19 78 .

In addition,there are activities in our other manpower 
AND RESOURCES DEVELOPMENT PROGRAMS ORIENTED TOWARD MINORITY 

STUDENTS. I ESTIMATE THE TOTAL SUPPORT FOR MINORITIES FROM 
THESE PROGRAMS WILL BE ABOUT 1 MILLION DOLLARS.
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The table illustrates that we are now beginning to 
WORK AT MOST EDUCATIONAL LEVELS. THEY ADDRESS THREE MAJOR 

PROBLEMS: TALENT IDENTIFICATION, CONSERVATION OF TALENT

WITHIN THE SCIENCE EDUCATION SYSTEM, AND INCREASING THE 

EDUCATIONAL RESOURCES AVAILABLE FOR THE TRAINING OF MINORITY 

SCIENTISTS AND ENGINEERS. THERE ARE A NUMBER OF IMPORTANT 

ISSUES THAT WE MUST RESOLVE IN THE FUTURE.

o What level of resources is sufficient to make 
A DIFFERENCE? HOW DO WE RELATE NSF RESOURCES 

TO THE RESOURCES OF HEW AND OTHER FEDERAL AGENCIES?
o What should be the distribution of our resources

AT DIFFERENT LEVELS OF EDUCATION— PRE-COLLEGE,

COLLEGE, AND GRADUATE? FOR EACH LEVEL, WHAT KINDS 

OF PROGRAMS ARE FAIR AND EFFICIENT?

o What should be the distribution between direct
ASSISTANCE TO STUDENTS AND ASSISTANCE TO INSTITUTIONS?

o What is the appropriate balance between resources
FLOWING TO PREDOMINANTLY MAJORITY INSTITUTIONS

WHICH NONETHELESS ENROLL LARGE NUMBERS OF MINORITY

STUDENTS AND TO INSTITUTIONS WHOSE MAIN PURPOSE IS

THE EDUCATION OF MINORITY STUDENTS? 1

AS I NOTED IN MY TESTIMONY ON FEBRUARY 9, DECISIONS ON 

THESE ISSUES INVOLVE VALUES AND BELIEFS AS WELL AS EMPIRICAL 

EVIDENCE AND STUDIES ABOUT COSTS AND EFFECTIVENESS. SINCE
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the Congress authorized a planning effort for minority 
GRADUATE CENTERS/ OUR CONTACTS WITH MINORITY SCIENCE 

EDUCATORS AND MINORITY GROUPS HAVE ACCELERATED. To 

HELP US RESOLVE THE ISSUES/ WE HAVE SET UP AN ADVISORY 

Committee on Minority Programs in Science Education.
Although the Committee is concentrating its efforts initially
ON APPROPRIATE DESIGNS FOR THE MINORITY GRADUATE CENTERS/

WE EXPECT IT TO ADDRESS THESE BROADER ISSUES AS WELL.

IN FACT/ I BELIEVE THAT CLARIFICATION AND RESOLUTION 
OF THESE ISSUES ARE SO IMPORTANT THAT I AM COMMITTING THE 

Science Education Directorate to deliver to the Congress a 
FULL-SCALE ANALYSIS BEFORE OUR NEXT ROUND OF CONGRESSIONAL 

HEARINGS. This analysis will describe the various belief 
AND VALUE SYSTEMS CONCERNING MINORITY SCIENCE EDUCATION AND 

WILL CONTAIN AS MUCH SYSTEMATIC EVIDENCE ON BENEFITS AND 

COSTS OF ALTERNATIVE PROGRAMS AS WE CAN GATHER. In THIS 
EFFORT WE WILL OBTAIN THE VIEWS OF THE INTERESTED PUBLIC IN 

MUCH THE WAY WE OBTAINED VIEWS IN THE SCIENCE FOR CITIZENS 

Program.
Let me now turn to specific plans for the

MINORITY GRADUATE CENTERS.

The joint explanatory statement of the committee of 
THE CONFERENCE DIRECTED THAT THE FOUNDATION ESTABLISH THE 

Program of Minority Centers for Graduate Education in Science
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and Engineering. We were asked to make planning and study 
GRANTS TO DEVELOP MINORITY GRADUATE CENTERS AND TO STUDY 

THE NEED FOR OTHER MEASURES AT THE GRADUATE LEVEL. We 
WERE TO MAKE AN ASSESSMENT OF FEASIBILITY AS WELL.

Our thinking thus far on the Minority Graduate 
Center Program has been influenced by input from the 

National Science Board (particularly its Subcommittee on 
Minorities and Women), a conference we held on January 10-15 
WITH REPRESENTATIVES OF GROUPS INVOLVED IN SEEKING GREATER

RECOGNITION OF THE SCIENTIFIC AND TECHNICAL CAPABILITIES OF 

MINORITIES, FROM OTHER EXPERTS WHO HAVE COMMUNICATED TO THE 

Congress and the NSF about the program, and from individuals 
PROPOSED AS MEMBERS OF OUR ADVISORY COMMITTEE.

It is important to be clear about the assumptions behind 
THIS PARTICULAR PROGRAM. In A TIME OF SCARCE RESOURCES FOR 
GRADUATE EDUCAT ION,MANY GENERAL ARGUMENTS ARE PROPOSED ABOUT 

THE NEED TO SUSTAIN OUR GRADUATE SCHOOLS.

From the legislation and our public input, a center's 
PURPOSE IS TO ASSIST IN PROVIDING MINORITIES EASIER ACCESS 

TO QUALITY SCIENCE TRAINING. THEY WOULD THEN ATTRACT A 

SUBSTANTIAL NUMBER OF MINORITY STUDENTS AND FACULTY WHO 

WOULD HAVE THE OPPORTUNITY TO WORK AND STUDY TOGETHER. SUCH
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AN INSTITUTIONAL SETTING.# IT IS BELIEVED, WOULD ATTRACT AND 

HOLD LARGE NUMBERS OF MINORITY GRADUATE STUDENTS AND, 

ULTIMATELY, INCREASE MINORITY REPRESENTATION IN SCIENCE AND 

ENGINEERING CAREERS.

Response to the general idea of centers and of other 
ALTERNATIVES TO AUGMENT SUPPORT FOR MINORITY GRADUATE STUDENTS 

HAS BEEN FAVORABLE. WE HAVE, HOWEVER, FOUND IMPORTANT 

CONCEPTUAL DIFFERENCES CONCERNING THE NATURE AND SCOPE OF 

CENTERS. One point of view holds that they should be based 
AT ESTABLISHED, TRADITIONAL INSTITUTIONS FOR MINORITY STUDENT 

EDUCATION, AND NOT ONLY PROVIDE ROLE MODELS FOR MINORITY

SCIENTISTS BUT ALSO BE AN INTEGRAL PART OF A MINORITY

community. Students from the minority community, in this 
VIEW, SHOULD BE EDUCATED IN A RESPECTED INSTITUTION WHICH 

IS PART OF THE COMMUNITY. STUDENTS WOULD USE THEIR SKILLS 

AND PROVIDE LEADERSHIP IN THE COMMUNITY. ANOTHER POINT OF 

VIEW HOLDS THAT CENTERS SHOULD BE BASED AT PREDOMINANTLY 

MAJORITY INSTITUTIONS WITH EXTENSIVE EXISTING GRADUATE 

PROGRAMS, WHICH HAVE ALSO DEMONSTRATED A COMMITMENT TO 

MINORITY EDUCATION. SUCH CENTERS, IN THIS VIEW, WOULD NOT 

HAVE TO BE LOCATED AT TRADITIONAL MINORITY INSTITUTIONS.

Another conceptual difference has to do with the
REQUIREMENT THAT CENTERS OPERATE DOCTORAL PROGRAMS, THIS IS
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CURRENTLY IN THE LEGISLATION. ONE POINT OF VIEW HOLDS 

THAT DEVELOPMENT OR EXPANSION OF DOCTORAL PROGRAMS MUST 

BE A CENTRAL ELIGIBILITY CRITERION. A SECOND POINT OF 

VIEW HOLDS THAT EMPHASIS ON INSTITUTIONS WITH DOCTORAL

PROGRAMS MIGHT DISCRIMINATE AGAINST MINORITIES INTERESTED

IN ADVANCED CAREERS IN SCIENCE, BUT NOT ACADEMIC CAREERS.

In developing our guidelines for the FY 1977 program 
FOR MINORITY GRADUATE CENTERS WE HAVE BENEFITTED FROM A 

WIDE RANGE OF THOUGHTFUL INPUT. We HAVE TRIED TO STRIKE A 
BALANCE BETWEEN DIVERSE AND OFTEN COMPETING VIEWS AND VALUES. 

We have decided that we cannot firmly settle a number of the 
SUBSTANTIVE ISSUES WITHOUT EVALUATING ACTUAL PROPOSALS, 

EXPECIALLY THOSE CONCERNING LEVELS OF SUPPORT.

Accordingly, our guidelines for FY 1977 open the 
COMPETITION FOR PLANNING GRANTS TO ALL INSTITUTIONS WHICH 

OFFER DOCTORAL PROGRAMS OR ARE IN THE PROCESS OF DEVELOPING

THEM AND WHICH HAVE A MINIMUM TOTAL MINORITY STUDENT 

ENROLLMENT OF 800 . We ASK INSTITUTIONS TO GIVE US EVIDENCE 
ABOUT THEIR COMMITMENT TO MINORITY GRADUATE STUDY AND

INFORMATION ON THE NUMBER OF STUDENTS THEY CURRENTLY SERVE 

AND BELIEVE THEY CAN ATTRACT. In FY 197 8, WE EXPECT TO 

MAKE SEVERAL PILOT PROJECT AWARDS. THESE WILL BE OF 12-36  

MONTHS'DURATION. At THE END OF THIS TIME, WE SHALL MAKE AN
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EVALUATION AND FUND THOSE INSTITUTIONS THAT HAVE MADE 

SATISFACTORY PROGRESS FOR A MAXIMUM PERIOD OF THREE MORE 

YEARS, Some institutions may be able to compete for full 
SUPPORT WITHOUT PLANNING GRANTS. THUS, WE PLAN TO RUN AN 

OPEN COMPETITION EACH YEAR UNTIL ADEQUATE GEOGRAPHIC COVERAGE 

IS ACHIEVED AND THE OTHER CRITERIA IN THE CURRENT LEGISLATION 

HAVE BEEN SATISFIED. THE EVENTUAL NUMBER OF CENTERS WILL BE 

BASED UPON WHAT WE LEARN FROM OUR PLANNING GRANTS AND PILOT

PROJECTS.

WHENEVER WE EMBARK ON MAJOR PROGRAMS LIKE THE MINORITY 

GRADUATE CENTERS, EXPECTATIONS NATURALLY RISE. A REASONABLE 
QUESTION FROM AN APPLICANT'S PERSPECTIVE IS WHETHER THE AGENCY 

WILL STAY THE COURSE. A REASONABLE QUESTION FROM AN AGENCY 
PERSPECTIVE IS WHETHER THE PARTICULAR INVESTMENT WILL PAY OFF. 

Further, as programs age, questions naturally arise about 
WHETHER DOLLARS SHOULD NOT BE SENT ELSEWHERE. THIS IS ESPECIALLY 

TRUE IN EDUCATION WHICH IS A DOMAIN SUBJECT TO CYCLICAL BEHAVIOR 

AND LARGE UPS AND DOWNS.

In the case of the centers, the dual requirements of 
FAIRNESS AND EFFICIENCY SUGGEST THE PHASED APPROACH WE ARE 

TAKING. I BELIEVE THIS APPROACH GIVES LATITUDE FOR LEARNING,
FOR FEEDBACK FROM ALL CONSTITUENCIES INVOLVED, FOR CONVERGENCE 

OF EXPECTATIONS. We WILL IN ALL LIKELIHOOD HAVE TO MODIFY 
THE PROGRAM AS WE LEARN MORE ABOUT PERFORMANCE AND ABOUT THE 

DISTRIBUTION OF MINORITIES SERVED.

Beyond this particular program, the steps we are taking

TO EXAMINE THE WHOLE RANGE OF OUR MINORITY PROGRAMS SHOULD
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PROVIDE A FIRM FOUNDATION FOR THE EFFORTS AHEAD. FROM 

TIME TO TIME, I AM QUESTIONED ABOUT THE FOUNDATION'S 

RESOLUTION OR COMMITMENT TO MINORITY SCIENCE EDUCATION.

I BELIEVE THAT RESOLUTION IS FIRM AND CLEAR. As I NOTED 

TWO WEEKS AGO, THIS MISSION MUST RECEIVE INCREASING 

priority. This priority has been reaffirmed by the National 
Science Board, the Director, and by the Science Education 
Directorate.

Thank you, Mr. Chairman. I will be happy to answer
ANY QUESTIONS.
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(16) In earlier legislative actions, NSF was requested to
strengthen its affirmative action program to hire more 
minority scientists into policy-making levels. What 
is the present outlook for satisfying this request in 
the immediate future as it concerns the Chicano and 
Native American minorities? Do you plan to incorporate 
this into an affirmative action plan and report to 
Congress on its implementation? If so, when can the 
plan be made known?

On April 15, 1977, the National Science Foundation 
finalized its Equal Employment Opportunity Affirmative 
Action Plan for the period ending September 30, 1977.
This plan (copy attached) identified specific recruitment 
problems which needed to be addressed (page 38) and 
objectives and actions to be undertaken to improve NSF's 
minority recruitment program (pages 68-70).
As can be noted, NSF currently has no American Indian 
employees. We have set as our objective that every effort 
will be made to employ at least two American Indians prior 
to September 30, 1977. We will be recruiting at all grade 
levels.
Chicanos is not an identified racial or national origin 
category established by the Civil Service Commission for 
statistical identification and reporting, but is a sub­
category of the Spanish-speaking or Hispanic origin 
category.
As of 12/31/76, NSF employed 10 Hispanics, 6 of whom were 
in the GS 12-18 grade levels. We have set as our goal to 
increase this number from 10 to 14 by September 30, 1977.
These goals have been incorporated into the agency's 
Affirmative Action Plan. Quarterly reports will be sub­
mitted to Congress on NSF's minority profile showing our 
accomplishments toward meeting these stated objectives.
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 c
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 c
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at
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 c
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 c
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at
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 f
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 p
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 f
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 b
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d
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g

 t
he

 u
se

 o
f 

a
d

ve
rt

is
in

g
 

in
 p
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 r
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 t
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 c
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 m
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 b
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ra
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 m
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 m
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 t
h
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ra
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p
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h
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Attachment to  FPM L tr . No. 713- 35 (7)

c. Discrim ina tion Complaint Processing dur ing 
Previous Plan Year

(1) Number of  complaints on hand at  beginning of  year 3___________
(Count each complainant in  a consol idated complain t as a separate 
co mplaint .)

(2) Number of  complaints received dur ing the year ________ 2___________
(Count each complainant in  a con sol ida ted  complain t as a separate  
complaint .)

Kind of  mat ter givin g Di scrim inat ion  alleged  on the bas is o f:
rise to the complaint: R a c e / C o l o r  S e x .  S e x .  N a f l

Re lig ion  Female Male Orig in  Age Total

Personnel Act ion

Appointment______ ___ __________________________ ______________________ _
Promotion_____________________ 1_________________________________  *
Reassignment___________ ___ ______________________ ___________________ _____
Separat ion_________ ___________________________ ____ ___________________ _
S u s p e n s i o n _______________________________________ ___ ___________
Other (s pe ci fy ) ?

Matter

De tail________________ ___________________________________ _______________
Train ing________ __ ___________________________ _ _________________________
Duty Hours__________________ ____________________________________ ________
Reprimand______ _ _ _ ______________________________ -____________________
Other (spe ci fy )

Total
1 1 2

(3) Number of  complaints closed during the year _____ 4_____________
(Count each complainant in  a con sol idated complain t as a separate  
co mplaint .)

(4) Average time, in  days, fo r processing an EEO complain t case (in clud ing 
a ll  cases closed) dur ing the prev ious plan year:  223.6 days

(5) Number of  complaints  on hand at  close of year 1_____________
(Count each complainant in  a con sol idated complain t as a separate 
co mplaint .)

(6) Number o f al lega tio ns  of  re pris al 0______________

(7) Number of class actions _____________0______________

CO
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t 
C

ou
nc

il 
an

d 
as

 t
he

 H
ea

d 
of

 a
n 

O
ffi

ce
 r

e
po

rti
ng

 t
o 

th
e 

D
ire

ct
or

, 
he

 
ha

s 
d

ir
e

ct
 a

cc
es

s 
to

 
to

p 
m

an
ag

em
en

t 
an

d 
to

 a
ge

nc
y 

su
pe

rv
is

or
s.

 
M

r. 
H

ar
rin

gt
o

n 
ha

s 
be

en
 d

el
eg

at
ed

 f
u

ll 
au

th
or

ity
 

to
 

pr
ep

ar
e 

di
sp

os
iti

on
s 

an
d 

re
so

lv
e

 c
om

p
la

in
ts

 o
f 

di
sc

ri
m

in
at

io
n.

A
lth

ou
gh

 
th

e 
on

ly
 f

u
ll 

tim
e 

EE
O 

st
a

ff
 a

re
 t

he
 D

ire
ct

or
, 

EE
O,

 t
he

 D
ep

ut
y 

D
ir

e
ct

or
 o

f 
EE

O 
an

d 
a 

S
ec

re
ta

ry
, 

th
is

 
st

a
ff

 i
s 

su
pp

le
m

en
te

d 
by

 s
ix

 
EE

O 
C

ou
ns

el
or

s 
wh

o 
se

rv
e 

in
 a

 p
a

rt-
tim

e 
ca

pa
ci

ty
; 

a 
S

pa
n

is
h-

H
e

rit
ag

e 
C

oo
rd

in
at

or
; 

an
 A

si
an

 C
o

or
d

in
a

to
r;

 a
n 

A
m

er
ic

an
 I

nd
ia

n 
C

o
or

d
in

a
to

r;
 

an
d 

A
ffi

rm
at

iv
e 

A
ct

io
n

 C
oo

rd
in

at
or

s 
w

ith
in

 e
ac

h 
of

 t
he

 
D

ir
e

ct
or

at
es

. 
EE

O 
C

ou
ns

el
or

s 
sp

en
d 

ap
pr

ox
im

at
el

y 
5%

 o
f 

th
e

ir
 t

im
e 

on
 E

EO
 m

a
tte

rs
, 

w
ith

 t
he

 r
em

ai
nd

er
 o

f 
th

e
ir

 
tim

e 
de

vo
te

d 
to

 t
h

e
ir

 p
rin

c
ip

al
 

as
si

gn
m

en
ts

. 
Th

e 
EE

O 
co

m
pl

ai
n

t 
w

or
kl

oa
d 

of
 t

he
 F

ou
nd

at
io

n 
ha

s 
no

t 
ne

ce
ss

ita
te

d
 

th
at

 m
or

e 
tim

e 
be

 e
xp

en
de

d 
in

 
th

is
 c

a
pa

ci
ty

. 
Th

e 
sp

e
ci

al
 

pr
og

ra
m

 c
oo

rd
in

a
to

rs
 

ha
ve

 n
ot

 b
ee

n 
de

vo
tin

g
 a

n 
ad

eq
ua

te
 a

m
ou

nt
 o

f 
tim

e 
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 c
a

rr
y

 o
ut

 
th

e
ir

 p
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ar
y 

re
sp

o
n

si
b

ili
tie

s,
 

w
hi

ch
 a

t 
th

is
 t

im
e 

ar
e 

to
 

id
e

n
tif

y
 

re
cr

ui
tm

en
t 

re
so

ur
ce

s.
 

Th
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a

ct
iv

ity
 c

ou
ld

 
pr

ob
a

bl
y 

be
 c

a
rr

ie
d

 o
ut

 w
ith

 a
 m

ax
im

um
 o

f 
2 

to
 3

% 
of

 t
h

e
ir

 t
im

e.

A
lth

ou
gh

 
EE

O 
pr

og
ra

m
 o

ff
ic

ia
ls

 h
av

e 
a

ll 
re

ce
iv

ed
 E

EO
 t

ra
in

in
g

, 
an

d 
so
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 p

er
so

nn
el

 
tr

a
in

in
g

, 
it

 w
ou

ld 
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st

 
th

e 
pr

og
ra

m
 c
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si

de
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y 

w
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e 
th
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 t

o 
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ve
 m

or
e 

pe
rs
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ne

l 
tr

a
in
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g

, 
tr
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n

in
g
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n 

ho
w 

th
e 
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ur
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n
te
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th
e 

la
w

s 
th

ey
 a

re
 e

n
fo
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in

g,
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nd
 m

an
ag

em
en

t 
tr

a
in

in
g

 w
ou

ld
 b

e 
ad

vi
sa

b
le

 
fo

r 
th

e 
D

ep
ut

y 
D

ire
ct

or
, 

EE
O.

E
ve

ry
 e

ff
o

rt
 

is
 m

ad
e 

no
t 
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 d

u
pl

ic
a

te
 a

ct
io

ns
 o

f 
th

e 
P

er
so

nn
el

 
O

ffi
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. 
EE

O 
o

ff
ic

ia
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 w
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k 
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os
el

y 
w
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th
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 o
ff

ic
e

 a
nd
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dv
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e 
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 o
n 

pr
ac

tic
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 p
ro

ce
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re
s 

w
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 i

m
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 o

n 
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e 
EE

O 
pr
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m
.

A
lth

ou
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 n
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ri
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 p
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ce

du
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s 
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 c
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er
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lte
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a
tiv

e
 d

el
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at
io

ns
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 a

ut
h

or
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 i
n

 s
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at
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w
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 c
o

n
fli

c
t 
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re
st

 m
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ri

se
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 E

EO
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ff
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ia
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 h
an

d
lin

g 
ce
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n
 c

om
p

la
in

t 
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se
s,

 
it

 h
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 b
ee

n 
th

e 
pr

ac
tic

e 
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 t
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Fo

un
da

tio
n 

th
at

 i
n

 s
uc

h 
ca

se
s,

 
th

e 
G

en
er

al
 C

ou
ns

e
l's

 O
ffi

ce
 w

ou
ld

 a
ss
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e 

th
e 

re
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si

­
b

ili
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e
s

 o
f 

th
e 

EE
O 

O
ffi
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.

A
t 

th
e 

pr
es

e
nt

 t
im

e 
m

an
ag

em
en

t 
an

d 
fis

ca
l 
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ro
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ha

ve
 n

ot
 

be
en

 e
st
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h
ed

 t
o 

tra
ck

 a
ll 
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 t
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ar
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re
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ur
ce

s 
de

vo
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d 
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th

e 
EE

O 
pr

og
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m
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No
 c

ri
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ri
a

 h
av

e 
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en
 e

st
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h
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 t

o 
m
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re
 t
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 p
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ct
iv

e
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f 
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e 
EE

O 
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a
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.
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EE
O 

C
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) 

P
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n
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ra
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g
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b
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-R
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S
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e
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 A

m
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n 

In
d
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n 
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d 
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P
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n
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g
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b
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n

s 
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n
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g

c.
 

D
ep

ut
y 

D
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EE
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P

er
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nn
el
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a
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g

(2
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M
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en
t 

tr
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n
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g
d.

 
U

pw
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d 
M
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in
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o
r 
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d 

C
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or
s

(1
) 

EE
O 
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n
in

g
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C
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r 
C

ou
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el
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g 
tr
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n
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g

2.
 

G
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at
e

r 
al
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n 
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 t
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e 
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 e
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d

a.
 

S
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m
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ia
n 
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d 

A
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an
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a
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3.
 

R
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n 
of
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 C
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To
 u

p-
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te
 E

EO
 p

ro
ce

du
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s
b.

 
To

 p
er

m
it 

al
te
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at

e 
pr
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ed

ur
es

 f
o

r 
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lin

g 
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m
p

la
in
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in
 c
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 o
f 

po
ss

ib
le

 c
o

n
fli

c
t 

of
 i

n
te

re
st

c.
 

To
 i

nc
or

p
or

a
te

 c
ha

ng
es
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e

su
lti
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m

 L
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m
en

t
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M
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en
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o
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ee
d 
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 b

e 
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d
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M
an
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em

en
t 

an
d 
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s

c
a
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n
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 t
ra
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O 
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C
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e
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a
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d
u
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o
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e
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e

n
e
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o
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O 

s
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II
. 

DI
SC

RI
M

IN
A

TI
ON

 C
OM

PL
AI

NT
S

NS
F 

ha
s 

EE
O 

C
ou

ns
el

or
s 

at
 t

w
o 

ph
ys

ic
al

 
lo

ca
tio

ns
, 

be
in

g 
re

ad
ily

 a
v

ai
la

bl
e 

to
 a

ll 
st

a
ff

. 
On

e 
C

ou
ns

el
or

 
ha

s 
be

en
 a

pp
oi

nt
ed

 f
o

r 
ev

er
y 

20
0 

em
pl

oy
ee

s.
 

Th
os

e 
C

ou
ns

el
or

s 
wh

o 
ha

ve
 h

ad
 a

n 
ad

eq
ua

te
 n

um
be

r 
o

f 
co

un
se

lin
g 

ca
se

s 
to

 q
u

a
lif

y 
fo

r 
th

e 
A

dv
an

ce
d 

C
ou

ns
el

or
 T

ra
in

in
g

 c
ou

rs
e 

ha
ve

 t
ak

en
 t

h
is

 c
ou

rs
e.

 
Tw

o 
C

ou
ns

el
or

s 
ha

ve
 

no
t 

ha
d 

ba
si

c 
EE

O 
co

un
se

lin
g 

bu
t 

ha
ve

 t
ak

en
 o

th
er

 E
EO

 c
ou

rs
es

 a
nd

 h
av

e 
pa

rti
ci

pa
te

d 
in

 
in

-h
ou

se
 m

ee
tin

gs
 o

n 
pe

rs
on

ne
l 

pr
ac

tic
es

 a
nd

 p
ro

ce
du

re
s.

A
ll 

EE
O 

C
ou

ns
el

or
s 

ha
ve

 a
de

qu
at

e 
au

th
or

ity
 t

o 
re

vi
ew

 a
ll 

o
f 

th
e 

ci
rc

um
st

a
nc

es
 

su
rr

ou
nd

in
g 

a 
co

m
p

la
in

t 
an

d 
to

 m
ak

e 
ev

er
y 

e
ff

o
rt

 
to

 
re

so
lv

e
 a

ll.
 m

at
te

rs
 

th
at

 c
om

e 
to

 
th

e
ir

 a
tte

nt
io

n.

P
er

fo
rm

an
ce

 o
f 

EE
O 

C
ou

ns
el

or
s 

is
 e

va
lu

at
ed

 o
n 

th
e 

ba
si

s 
of

:

(1
) 

th
e

ir
 

a
b

ili
ty

 to
 

ob
ta

in
 

re
le

va
n

t 
fa

ct
s 

th
ro

ug
h 

bo
th

 a
n o

ra
l in

te
rv

ie
w

 
an

d 
re

vi
ew

 
of

 p
e

rti
ne

nt
do

cu
m

en
ts

;
(2

) 
th

e
ir

 
a

b
ili

ty
 to

 
m

ai
nt

ai
n 

an
 u

nb
ia

se
d 

po
st

ur
e

;
(3

) 
th

e
ir

 
a

b
ili

ty
 to

 
e

ff
e

ct
iv

e
ly

 c
om

m
un

ic
at

e 
th

e
ir

 fi
n

di
ng

s t
o

 b
ot

h 
th

e c
om

pl
ai

na
nt

 a
nd

 
th

e 
al

le
ge

d
di

sc
rim

in
at

in
g 

o
ff

ic
ia

l;
(4

) 
th

e
ir

 a
b

ili
ty

 t
o

 i
n

fo
rm

al
ly

 r
es

ol
ve

 a
ll 

po
ss

ib
le

 c
as

es
.

Th
e 

m
os

t 
tim

e-
co

ns
um

in
g 

pr
oc

es
s 

in
 r

ea
ch

in
g 

a 
de

ci
si

on
 i

n
 f

or
m

al
 

co
m

p
la

in
ts

 o
f 

di
sc

rim
in

at
io

n 
ha

s 
be

en
 t

he
 

o
am

ou
nt

 o
f 

tim
e 

in
vo

lv
e

d 
in

 m
ak

in
g 

th
e 

in
ve

st
ig

at
io

n.
 

EE
O 

In
ve

st
ig

a
to

rs
 m

ay
 n

ot
 b

e 
as

si
gn

ed
 m

or
e 

th
an

 o
ne

 
co

in
ve

st
ig

at
io

n 
du

ri
ng

 t
h

e
ir

 e
n

tir
e

 t
en

ur
e 

as
 E

EO
 

In
ve

st
ig

at
or

s.
 

Th
is

 d
oe

s 
no

t 
en

ab
le

 t
he

m
 t

he
 t

im
e 

to
de

ve
lo

p 
th

e 
s

k
ill

s
 a

nd
 e

xp
er

ie
nc

e 
ne

ce
ss

ar
y 

to
 c

on
du

ct
 a

 f
u

ll 
in

ve
st

ig
at

io
n 

w
ith

in
 a

 r
ea

so
na

bl
e 

pe
rio

d 
of

 
tim

e
. 

Th
e 

In
ve

st
ig

at
or

s 
al

so
 

ha
ve

 a
 t

en
de

nc
y 

to
 c

on
tin

ue
 s

pe
nd

in
g 

a 
co

ns
id

e
ra

bl
e 

am
ou

nt
 o

f 
tim

e 
in

 
th

e
ir

 
pr

in
ci

pa
l 

ar
ea

 o
f 

as
si

gn
m

en
t 

w
h

ile
 

si
m

ul
ta

ne
o

us
ly

 m
ak

in
g 

an
 E

EO
 i

n
ve

st
ig

at
io

n.

Th
e 

D
ire

ct
or

 a
nd

 D
ep

ut
y 

D
ire

ct
or

 o
f 

EE
O 

bo
th

 h
av

e 
su

ff
ic

ie
n

t 
de

le
ga

tio
n

s 
of

 a
u

th
or

ity
 t

o
 p

re
pa

re
 d

is
p

os
iti

on
s 

in
 a

ll 
ca

se
s 

of
 d

is
cr

im
in

at
io

n.
 

Th
es

e 
de

ci
si

o
ns

 
ar

e 
re

vi
ew

ed
 b

y 
th

e 
O

ffi
ce

 o
f 

G
en

er
al

 C
ou

ns
el 

to
 

in
su

re
 t

h
at

 
a

ll 
ev

id
en

ce
 h

as
 b

ee
n 

co
ns

id
er

ed
 a

nd
 t

h
at

 t
he

 d
ec

is
io

ns
 

re
ac

he
d 

ar
e 

in
 a

cc
or

da
nc

e 
w

ith
 l

aw
.

Th
e 

pr
im

a
ry

 e
va

lu
at

io
n

 o
f 

th
e 

co
m

pl
ai

nt
 p

ro
ce

ss
 i

s 
ba

se
d 

on
 a

 r
ev

ie
w

 o
f 

th
e 

co
un

se
lo

r's
 r

e
po

rt 
an

d 
th

e 
to

ta
l 

in
ve

st
ig

at
iv

e 
fi

le
.

No
 p

ro
bl
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ha
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ee

n 
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 a
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e
su
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o

f 
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P
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an
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ee
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m
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f 
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n 
A
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s.
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I.

 
RE
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EN
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A
ll 

st
a
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a
l 

st
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e

s 
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 o

f 
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m
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 N
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S
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 F
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kf
or

ce
 

by
 r

a
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a
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 s
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u
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in
d
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a

te
d

 t
h
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 t
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 F
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at
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n 
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m
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ra
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 w
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 G
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en

t-w
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e 
st
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e 
in

 
th

e 
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 m
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W
he

n 
th

e 
nu

m
be

rs
 o

f 
pe
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on

s 
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vi
ng

 r
e

qu
is

ite
 

s
k

ill
s

 f
o

r 
po

si
tio

ns
 w

ith
in

 t
he

 F
ou

nd
at

io
n 

ar
e 

co
mp

ar
ed

 t
o 

th
e 

w
or

kf
or

ce
 c

om
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si
tio

n
, 

th
e 

Fo
un
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131

Level o f Education Codes

01--Did  not complete 8th grade.
02—Completed 8th grade.
03—Entered 9th grade,  but did  not complete high school.
04—Completed high school.
05—Completed high school and afte rwa rds  began ad di tio na l job tr a in in g  

program wi tho ut complet ing.
06—Completed high school and afterw ards completed ad di tio na l job  

tra in in g  program
07—Entered co llege  and completed less  than 30 semester hours or  45 

quarter hours.
03—Entered co llege  and completed from 30-59 semester hours or  45-89 

qu ar ter hours.
09—Entered co llege  and completed from 60-89 semester hours or 90-134 

qu ar ter hours.
10— Received two year co llege  assoc iate  degree.
11— -Ente red co llege  and completed from 90-119 semester hours or

135-179 quarter hours.
12— Entered co llege  and completed 120 or  more semester hours or  180

quarter hours,  but did  not receive bachelo r's  degree.
13— Received bachelo r's  degree.
14— Received bachelo r's  degree and perfromed some academic work

beyond, but no higher  degree.
17— Received master's degree fo r Lib eral Ar ts and Sciences a ft e r one

or two academic years beyond the bachelo r's  degree or an advanced 
degree beyond the profe ssional degree but below the Ph.D ., e .g .,  
the LL.M. in law, M.S.,  in surgery fo llo wing the M.D.; M.S.D. 
Master of Science in den tis tr y , M.S.W., Master of Social Work.

18— Received Mas ter's degree as described  above and performed some
academic work beyond, but no higher  degree.

21--Received docto rate degree and performed some academic work beyond.

91 -7 50  0  -  77 - 9
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(17) With respect to the Resource Centers in Graduate Educa­
tion Program, can you state what funding levels you feel 
can be justified in future budget requests beyond FY 78?

This is a new program thrust initiated this year. Propo­
sals for the first projects have not yet been received 
in the Foundation. The future directions of this activity 
and the concomitant need for funding will depend greatly 
upon several factors including the development of the 
program concept in this upcoming round of review and the 
advice of the recently established Advisory Committee for 
Minority Programs in Science Education. While we will be 
in a much better position at this time next year to predict 
future needs, I believe that a prudent, phased, well- 
designed program for the establishment of Minority Graduate 
Centers will be most effective in the long run. Based on 
the last information we have available, a reasonable 10-year 
estimate would be approximately $50 million for centers and 
ancillary activities.
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(18) A number of inquiries and complaints have been forwarded to this Committee in that the Advisory Committee to the Resource Centers for Graduate Education in Science and Engineering does not include a sufficient number of practicing scientists from the minority groups.
Are you making serious attempts to incorporate Chicano scientists in this advisory group? Why is the Advisory Committee so heavily dominated by professionals in educa­tion and not practicing researchers in science? Doesn't the present makeup of the committee suggest a subservient role for increasing the number of practicing researchers from the minority communities?

Nominations for the Advisory Committee for Minority Programs in Science Education, which includes among its responsibili­ties the evaluation and assessment of activities within the Resource Centers for Graduate Education Program, were solicited from 28 organizations and from Foundation staff producing a pool of more than 230 nominees from which 12 persons were to be selected. Not less than 7 were to be representative of minority scientists, institutions with substantial minority enrollments, and groups serving impor­tant functions within the minority community. In selecting among persons of comparable experience and training, care was taken to insure, to the extent possible, representation with respect to sex, race, age, and specific ethnic minori­ties to be served by the various Foundation programs.
The following points relate to the specific concerns raised in Question (18) :
(1) The Advisory Committee is to provide advice on all minority-focused programs in Science Education which would not suggest that the Committee's membership should be heavily research-oriented.
(2) Ten of the 12 members hold doctoral degrees in a variety of fields which indicates at least some research background on the part of each.
(3) According to biographical information on hand, more than 40 percent of the Advisory Committee members are active in research.
(4) The Committee's charter specifies representation from groups within the minority community and that three members should be nonscientists, thus reducing the number of members who are likely to be active in research.
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(5) With a membership of 12 it would be very diffi­
cult to meet Charter specifications, insure adequate 
representation along sex, race, age, and ethnicity 
lines and simultaneously insure the presence of a 
scientist, a nonscientist, female, etc., from each 
specific ethnic group.
The Advisory Committee will not be making recommendations 
or decisions concerning programs to be funded in any of 
the minority-focused programs in the Foundation. In the 
case of the Minority Centers for Graduate Education Pro­
gram, it is our judgment that panels assembled to review 
and make recommendations on proposals submitted to the 
program should be representative of:
(1) active research scientists in the natural or social 

sciences and/or engineering; and
(2) persons knowledgeable of:

(a) the various minority communities to be served;
(b) institutional planning/budgeting; and
(c) the conduct of broad-based studies.
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(19) In your report to the Congress on this Resource Centers in Graduate Education in Science and Engineering Program it was pointed out that there is a lack of adequate and 
regular data collection on minority participation in 
science. Who is mostly responsible for the regular 
collection of reliable data on this subject? If you 
feel that such data collection is in the proper domain 
of the NSF, what criteria do you feel can be used to 
gauge whether any progress is being made by minorities in increasing their representation in science and engi­neering?

Whether or not there are adequate and timely data con­cerning minorities depends on the issues to be addressed. Basically, current data collection is considered sufficient in most areas with the exception of biennial, instead of annual, collection of data in many surveys. Data prior 
to the past several years have a number of limitations which make trend analyses very difficult.
Data on minority participation in science and engineering 
are collected by a number of Federal agencies including the National Science Foundation, the National Center for 
Education Statistics, the Census Bureau, the U.S. Depart­ment of Labor, and the U.S. Civil Service Commission.
Since its inception, the NSF has been legislatively 
assigned a primary role in developing information on 
demographic, educational, and professional characteristics of the U.S. science and engineering population. In addition to its broad legislative mandate in the field of science and engineering manpower, the Office of Management and 
Budget has assigned the NSF focal agency responsibilities 
in this field. We think both the legislative and execu­tive mandates are proper, and the Foundation is developing 
a continuously improving statistical data base on scientific and engineering personnel.
Data useful for measuring the progress of minorities in 
science and engineering can be grouped into three categories These are: (1) those concerned with the education of scien­tists and engineers; (2) those concerned with the labor 
market experience of scientists and engineers; and (3) those concerned with minorities as a human resource. Specific indicators include data on science potential of high 
school students, earned degrees, employment, unemployment, 
and salaries, as well as others designed to measure both 
the absolute and relative progress of minorities in science and engineering.
Current data on minorities in science and engineering 
indicate that extreme caution must be exercised in assuming
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that Black and minority are synonymous. Of the 79,000 
minority scientists and engineers in 1974, 42 percent 
were Asians and 37 percent were Black. Data on level 
of science potential during the high school years 
indicate that Black and Spanish surnamed persons faced 
problems different from those faced by Orientals. Thus, 
information must be developed for major racial and ethnic 
groups. Classification systems showing only minority- 
nonminority status do not address some of the more sig­
nificant issues regarding "minorities" in science and 
engineering.
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(20) Against the background of support that NSF extends 
to international cooperation in science of which 
experiments, international conferences, scientists 
working in foreign countries and foreign scientists 
working in this country are a part, how do you view 
NSF's responsibility in assisting the increased 
participation of American minorities in science and 
engineering in this country?

I do not believe that there is any conflict between 
these two program areas nor is there any substantial 
connection programmatically. International cooperation 
and assistance for American minorities in science and 
engineering co-exist as discrete efforts within a 
mosaic of activities whose overall goal is to improve the health of U.S. science.
NSF supports international activities primarily to 
strengthen science in the United States and to support 
U.S. foreign policy. Another part of the responsibility 
of NSF is to support affirmative action policies in 
scientific areas. Toward this goal, it seeks to effect 
long-range improvement in the basic scientific strength 
of minority institutions of higher education through 
the Minority Institutions Science Improvement Program. 
Another effort, the Minority Institutions Graduate 
Traineeship Program, seeks to strengthen graduate 
training in such institutions. The Minority Centers for Graduate Education in Science and Engineering 
Program has been established and will promote increased 
participation by minorities in scientific and engineering careers.
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(21) The small business set aside in the applied research 
area appears to be working very well. The establish­
ment of the Office of Small Business Research and 
Development, as well as the recent announcement that 
special awards will be made to encourage the partici­
pation of private venture capital as a follow-on to 
NSF grant support has been welcomed by the small 
business community. What future plans do you have 
for additional initiatives by NSF toward small business?

In December 1976 NSF established a new Office of Small 
Business Research and Development, which seeks to 
enhance opportunities for small firms in all parts of 
the Foundation. I expect this Office will continue 
actively to encourage small business to participate in 
NSF programs in appropriate areas.
We also plan to continue in RANN the small business 
innovation solicitation approach with a second solicita­
tion late this year. Others may be issued at a later 
time if this approach looks promising. Further, we plan 
some follow-on Phase II awards. In the RANN area we 
will continue the Innovation Centers, Cooperative 
Research, and Regional Research programs which emphasize 
small business cooperation with academic institutions.
We have in the planning stages at this time a new 
initiative to increase the technical capabilities of 
small firms. This would involve a cost-shared program 
with industrial associations with a majority of small 
business members working on technical problems that are 
common to industry and that will increase their technical 
capabilities.
In addition to these initiatives, I have asked the newly 
appointed NSF Advisory Council to consider NSF practices 
on the support of research by private industry. Further, 
the National Science Board currently is continuing its 
reexamination of present NSF policies on the support of 
basic research in industry.
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(22) Since your testimony on the NSF authorization, two amend­ments have been proposed to the pending bill - which we 
expect to take up on the Senate floor later this week.
I know you have reviewed those amendments - one of which 
deals with the activities of local school boards, the 
other with geographic distribution of NSF funds. Would 
you like to make any comment on those amendments?

I believe that present NSF administrative procedures and 
requirements fully protect the interests of local school boards and students involved in using NSF-supported curri­cula. Every NSF grantee who is engaged in curriculum 
development must comply with procedures established by 
local school boards or comparable authorities. In addition, every grantee must include in all the materials developed under the grant the requirement that the materials be 
accessible for parental inspection and must obtain written permission for classroom testing from appropriate school 
authorities. All decisions on participation in the develop­ment and testing of materials, as well as their subsequent adoption and use, are made at the local level by school 
boards or other appropriate school authorities. For these 
reasons I do not feel the proposed amendment regarding local school boards is necessary.
The amendment that was proposed specifying that not less than one-quarter of one percent of NSF funds be allocated to each state is also one that I would oppose. The approach of providing a specified minimum percent of NSF funds to each state departs, in a very fundamental way, from the 
underlying rationale for all of the Foundation's programs - the support of competing proposals on the basis of merit as the best means of strengthening basic research and 
science generally. In addition, the total amount of NSF 
dollars a state receives is not necessarily an indication of how successful that state is in getting its proposals accepted for funding. Some states with very low dollar 
amounts from NSF actually have quite a high percentage of their proposals accepted for funding. On the other hand, 
only three of the states in the top ten in terms of dollars received from NSF were in the top ten in terms of percentage of proposals funded during fiscal year 1976.
NSF is, of course, concerned about the strength of science 
nationwide. Part of our mandate is to avoid "undue concen­tration" of research and education in science. The National 
Science Board is looking into this question and I personally am concerned that we find more effective means of under­
standing the factors that affect geographic distribution of 
the Foundation's funds. I do not think, however, that a fixed formula will help us understand or deal with these underlying concerns.
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(23) As you know the Congress over the years has been concerned 
about providing a base of institutional support to under­
gird the project system. For example, in the National 
Institutes of Health there is the biomedical research sup­
port grant program which, as initially created, authorized 
up to 15 percent of NIH research funds to be spent as 
flexible grants to institutions which successfully compete 
for research support. As you are aware this Committee in 
the FY 78 authorization for NSF has taken a small step 
toward restoring to the NSF a comparable program of 
flexible research support which we are calling Basic 
Research Stability Grants. Do you feel that it is an 
essential Federal responsibility to provide relatively 
modest but flexible amounts of discretionary funds to 
undergird our project system?

Providing flexible support for discretionary use by 
academic institutions has in the past presented problems 
for NSF because the rationale for this type of support 
cannot be tied directly to the merit of a particular 
research undertaking. Such support is usually provided 
through some type of formula grant. For several years 
prior to fiscal year 1975, the NSF provided this type of 
support under Institutional Grants for Science, a formula- 
grant program based on the level of Federal funding given 
to academic institutions for science programs. Since 
these grants were based on the level of NSF funding obtained 
by the institutions, they were indirectly tied to the merit 
of research and other science projects conducted by colleges 
and universities.
While such a program has been used in the past by NSF and 
later stopped in favor of increased competitive project 
support, there are advantages to reinstating such a program. 
Since NSF grants are based on merit, it is possible for 
imbalances to be created in the institution's overall 
science programs, and consequently a program providing 
funds for discretionary use by the institutions could help 
colleges and universities to balance out their overall 
science program efforts. NSF will examine the proposed 
program carefully.
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(24) There has been growing concern in the scientific com­munity over the availability of funds to improve scien­tific instrumentation. The proposed budget for the NSF for FY 78 provides substantial increases in this area. How do you view the present situation and the impact of this new funding? Do you foresee further increases in future budgets?

Acquisition of specialized instrumentation will enable investigators to identify and measure phenomena that cannot be detected with older equipment. Of the $81.62 million increase proposed for research activities in NSF's fiscal year 1978 budget, more than 34 percent or $27.98 million would be used to develop and upgrade instrumentation, equipment, and facilities.
The program officers through proposal content, their con­tacts with the external scientific community, and their own expert knowledge in specific fields of science continu­ously monitor the needs of the scientific disciplines.
In 1971 the National Academy of Sciences conducted a survey of the instrumentation needs in a number of scientific disciplines. The resulting report concluded that there were serious needs for instrumentation that were not being met at that time.
During 1977 NSF conducted a telephone scan of the instru­mentation needs of 10 departments (5 from the top-rated 10-15 departments and 5 from second-tier departments) in each of 8 fields of science to see how the situation had changed since the National Academy of Sciences survey on instrumentation in 1971. While the results are tentative and at best semi-quantitative, they unequivo­cally support the position that the state of instrumentation is a matter of serious concern for the future of American science.

There is a clear consensus among department chairman that research opportunities for faculty have been substan­tially limited by lack of instrumentation. There is no apparent difference across fields or among universities in the top tier and those in the second tier.
Therefore, there will be a continuing need in future budgets to provide the most advanced instruments in each of the science disciplines to realize the full potential of the NSF mission to support the highest quality science projects.
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Senator Kennedy. The committee stands in recess.
[Whereupon, at 11:24 a.m., the committee adjourned, subject to the 

call of the Chair.]
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