
' 4  
H

X  ~

s a y -3

N O M IN A T IO N S
government

Storage
U M E N T S

:C 2 8 JS77
m s o u r

l ib r a r y
KANSAS S IA IE  UNIVERSITY HEARING

BEFORE THE

COMMITTEE ON HUM AN RESO URCE SUNITE D STATES SENATE
NI NE TY -FIFTH  CONG RESS

FIR ST  SESSION
ON

GEORGE C. PIMENTEL, OF CALIFORNIA, TO BE DEPUTY 
DIR ECTOR;

FLOYD J. RUTHERFORD, OF CALIFORNIA, TO BE AN 
ASSISTANT DIRECTOR;

AND

JOHN B. SLAUGHTER, OF WASHINGTON, TO BE AN ASSIST­
ANT DIREC TOR OB' TH E NATIONAL SCIENCE FOUNDATION

SEPT EMBER 27, 1977

Printed for the  use of the  Committee on Hum an Resources

98-146

U.S . GOVER NMENT PR INTING  OFF ICE  

WA SHING TO N : 197 7



*

A

-»
e

COMMITTEE ON HUMAN RESOURCES
H AR RIS ON A. WILLIAM S, Jr., Ne w Jersey, Chairman

JE N N IN G S RA N D OLPH , West Virginia 
CL A IB O R N E  P E L L, Rhode Island 
EDW AR D M. K E N N E D Y , Massachusetts 
G A Y L O R D  N ELS ON , Wisconsin 
TH OM AS F. E A G LE T O N , Missouri 
A LA N  CR A N STO N , California 
WILLIAM  D.  H AT H AW AY, Maine 
DO N ALD  W. R IE G L E , Jr., Michigan

JA CO B K.  JA VI TS , New  York
R IC H A R D  S. SC HW EI KE R,  Pennsylvania 
R O B E R T T . STA FFO R D , Vermont 
O R R IN  G. H ATCH , Utah 
JOHN  H. CH A FEE, Rhode Island 
S. I . H AYAK AW A, California

Stephen  J. P aradi se, General Cou nsel and Staff  Director 
Marjorie  M. Whi tt ak er , Chief Clerk 
D on A.  Zimme rm an , Minority Cou nsel

(U )

*
1



NOMINATION
TU ESD A Y , SE PT E M B E R  27 , 19 77

U.S . Senat e,
» Committee on H uma n Resources,

Washing  ton, D.C.
Th e committee met , pu rs ua nt  to call , in room 4232 of  the Dir kse n 

Se na te Office Bu ild ing , a t 10 :03 a.m., Se na tor Har ris on  A. Wi llia ms , 
* J r.  (cha irm an ), pre sid ing .

P re se n t: Senators  W ill iams and  Hatc h.
Th e Chair man . Th e com mit tee will  come to order. We conside r 

today the nominat ion s fo r the Na tional Science Fo un da tio n,  Mr.  
George C. Pim ent el, to be De pu ty Dire ctor ; F. Ja mes  Ru therfo rd , to 
be As sis tan t Dire ctor ; and Jo hn  B. S laug ht er , to lie As sis tan t Di rec ­
to r;  accompanied  by Ri ch ard C. Atkin son , Di rector  of  the  Na tional  
Science Foundatio n.

I  have a sta tem ent of  broa d appre cia tio n fo r yo ur  nominat ion s to 
these pos itions which wil l be inc luded in the  reco rd.

[T he  fol low ing  w ere rece ived  fo r the  reco rd :]

Openin g Statement of Senator W illia ms

Th e Chairman . We  ar e very pleased to  welcome as ou r nex t nom ­
inees th ree  di stinguis hed scie nti sts  to take  po sit ion s as  Dep uty  Dire cto r 
and Assis tan t Di rector  of  the  Na tional  Science Fo un da tio n.  These 
gen tlem en—Dr.  George Pime ntel,  Dr . James  Rut he rfor d,  and  Dr . 
Jo hn  Slau gh ter—will br in g var ied  backg rou nds an d cre denti als  to ­
ge ther  a t th at  agency to  as sis t in the  mana gem ent  o f t he  G overn ment’s 
ass istance  to sc ientif ic r esearch.

Nominat ed to be D ep uty Di rec tor , D r. George Pime ntel,  a pro fessor  
at  th e Un ive rsi ty of  Cal ifo rn ia  at  Berkeley,  comes to  the  agency as 

' a renowned  chem ist whose wo rk in the  fields of  in fr ar ed  spect roscopy,
chemical laser s, mo lecula r str uc ture , and hydro gen bo nd ing is known 
th roug ho ut  the wor ld. Th e first  chem ical  laser was discovered in his  
labo ra tory  and  throug h th e use of  in frar ed  spe ctroscopic methods, 
he and his  stu dents  hav e iden tified ma ny chem ical substance s nev er 
before  isola ted. Dr . Pimen tel also has been recosmized as an  en thu­
sia stic tea cher and was  the ed ito r of  the  CH FM  stu dy  pro jec t, a 
proje ct support ed  bv N SF,  which cha nge d the  dir ec tio n of  tea ching  
of  hig h school chemis try.

Dr. Jame s Rut he rfor d is nom ina ted  to lie Associate  Di rec tor fo r 
Science Education . Be for e being  nominated  to  th is  posit ion , he was 
ch air ma n of  the  Science Ed uc ati on  De pa rtm en t at New Yo rk U ni ­
ver sity. As a member an d past presi dent of  the Na tio na l Science Teach­
ing Associa tion . Dr . Rut he rfor d has  had  wide experie nce  w ith  sc ience 

(D



2

teachin g at  th e s econda ry an d pos tsecon dary levels. H e directed  a  pr e­
college cur riculu m projec t, supp or ted by NSF  an d the Office of  E du­
ca tio n in phys ics, and ha s received many aw ard s an d honors  fo r hi s 
work, inc lud ing  a For d Fo un da tio n Fel low ship in 1954 an d the 1970 
CIN E aw ard  fo r the mo tion pic tur e, “T he W orld  of En ric o Fe rm i.”

Th e th ird NSF  nom inee is I)r . Jo hn  Slau gh ter, nominated  to  be 
the As sis tan t Di rec tor fo r Astronomical , Atmo sph eric, E art h  and 
Ocean  Sciences. Dr . Sl au gh te r comes to  the  com mit tee  as a di st in ­
gu ish ed  researc her  and engin eer in ocean and envir onme nta l sciences. 
Be fore coming to NSF , Dr. Sl au gh te r was the  d ire ctor  of  th e A pp lie d 
Ph ys ics  La bo rat ory a t th e Un iversit y of  Wash ing ton . As  such, he 
ha s directed  rese arch an d explo rat ion  act ivi ties in underw ate r acous­
tics , underwate r vehicles,  and phy sical oce ano gra phy. Hi s previo us 
activ ities  included prog ram direction in inform ation  and con tro l sys ­
tem s fro m 1960-75 at  th e Naval  Elect ron ics  La bo ratory  Ce nte r in 
Sa n Diego. Dr.  Sl au gh te r has  also been act ive ly involved in the en ­
cou rag ement  o f mi no rity stu dents in science and engin eering an d has  
served  as head  of  t he  Sa n Diego Ur ba n League,  an d with the league, 
he was  responsible fo r th e dev elopment  of prog rams of  finan cial  and 
counse ling su pp or t fo r bla ck and  chicano youngsters .

We  are  very pleased to  welcome all  of  you h ere  today  an d to  welcome 
Dr . Atkin son  who has come to int rod uce you.  S en ator  Kenne dy,  ch ai r­
ma n of  ou r Sub com mittee on Hea lth  and Scie ntif ic Research, was 
unable to jo in us th is m orning  bu t ha s ask ed t hat  hi s state me nt be  read.

[The le tte r re fe rre d to f ol lows:]
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QTut fe l) -S la v e s  J&cnale
C O M M IT T E E  ON  H U M A N  R ESO URCES

W A S H IN G T O N . D C 20510

September 27, 1977

Honorable Harrison A. Williams, Jr. 
Chairman
Committee on Human Resources 
U.S. Senate 
Washington, D.C.

Dear Mr. Chairman:
Please express to the nominees my regret that 

I am unable to be present at this morning's hearings.

I have reviewed the materials the nominees submitted 
to the Committee together with their past records. It 
is my view that these candidates are well qualified for 
the positions to which they have been nominated. I have 
also contacted a number of scientists and representatives 
of institutions which will be directly affected by the 
policies the nominees will develop. There is enthusiastic 
agreement that the nominees come to the Foundation with 
unquestioned professional credentials and with a fresh 
perspective on the programs they will direct.

It is my further understanding that the nominees 
before the Committee this morning were selected with 
the full participation of the National Science Board, 
the Director of the Foundation, and the Director of 
the Office of Science and Technology Policy. This 
coordinated approach is an important step toward the 
development of a coherent federal policy for science 
and technology. I believe this approach will serve the 
best interests, not only of the nation's scientists and 
engineers, but of all our citizens who will be affected 
by the policies and programs in which the federal government 
plays such an important role.

As Chairman of the Subcommittee on Health and 
Scientific Research I look forward to working closely with 
the nominees throught their tenure at the Foundation.

Sincerely,

Edward M. Kennedy



4

The Chairman. Senator Kennedy regrets t ha t he could not be here 
this morning. In  his letter, Senator  Kennedy says:

I t  is  my  vie w th a t th es e ca ndid ate s a re  we ll-quali fie d fo r th e  po si tio ns  to  
which  th ey  ha ve  been no m in ated . I ha ve  als o co nt ac te d a nu m ber  of  sc ie nt is ts  
an d re pre se nta tives  of in st it u ti ons which  wi ll be di re ct ly  af fe cted  by th e po lic ies  
th e no minee s wi ll dev elop. T here  is  en th usi as ti c ag re em en t th a t th e nomi nees  
com e to  th e  Fou nd at io n w ith unq ue st io na bl e pr of es sion al  cr ed enti a ls  an d w ith  a 
fr es h pe rs pe ct iv e on th e pr og ra m s th ey  w ill  d irec t.

So, gentlemen, shall we ju st go down the line, introduce yourself 
to the record. We are under a time constrain t today. I f the re were any 
problems wi th your nominations, we would take all the time needed, 
even if we had to come back on another day. There seems to be a 
unanimity  of agreement tha t we are to be well served by you in the 
National Science Foundation.

STATEMENTS OF NO MINEES FOR TH E NATIONAL SCIENCE FOUNDA­
TION : GEORGE C. PIMEN TE L TO BE DEP UTY  DIRE CTOR, F. JAMES
RUTHERFOR D TO BE A SSIS TAN T DIRECTOR, AND JO HN  B. SLAUGH­
TE R TO BE ASSISTANT DIRE CTOR, ACCOMPANIED BY RICHARD C.
ATK INSON, DIREC TOR, NATIONAL SCIENCE FOUNDATION

Mr. Atkinson. Mr. Chairman, let me begin here with Dr. Pimentel, 
Dr. Rutherford, and Dr. Slaughter.

The Chairman. We will include all relevant materials th at support 
these nominations, and do you have anything, one by one, to say 
briefly ?

Dr. P imentel. Thank you very much, Mr. Chairman. I  have a state­
ment th at describes my view of the  National Science Foundation, and 
states how I believe my experience and qualifications permit me to 
serve the NSF. I hope this statement will be entered in the record, 
and I stand ready to  answer any questions you might wish to ask me.

The Chairman. Your statement will be, we apprecia te it. Thank 
you.

Dr. Rutherford. I will not read my statement either because of the 
time situation. I would like to emphasize, as you judge my credentials, 
tha t you also note th at I am intensely interested in setting  some new 
directions for science education at the National Science Foundation  
and will work very hard  to achieve some new directions and some 
new thrusts. Thank you, Senator.

The Chairman. And you have a statement for our record?
Dr. Rutherford. We have a statement for your record. I  would be 

delighted to answer questions.
The Chairman. Again, because of the time, though  we do have 

questions, we will not pose them at this time. Dr. Slaughter?
Dr. Slaughter. Senator, I also have a statement which I will not 

read, but will recommend to you for entering into the record. I  look 
forward to  the opportunity  of  par ticipating  in the scientific programs 
of the National Science Foundat ion. I believe tha t my background 
and interests are perfect ly consistent with  the position to  which I have 
been nominated. I would stand ready to answer any questions at any 
time of you or members of your committee.



The Chairman. Thank you. Dr. Rutherford, Senator Jav its desired 
to be here to introduce you, but could not be, so I will, before you have 
spoken, your introd uction will appear in the record from Senator  
Javi ts.

Dr. Rutherford. Thank  you.
[The prepared statements and biographical sketches of Dr. Pimen­

tel, Dr. Rutherford, Dr. 'Slaughter, and statement of Dr. Atkinson 
follow:]
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Statement by 
DR. GEORGE C. PIMENTEL

Deputy Director Designate, National Science Foundation, 
at the Confirmation Hearings before the 

U.S. Senate Committee on Human Resources 
September 27, 1977

Mr. Chairman and Senators:

Thank you for the opportunity to introduce myself and to tell 

you something about my view of the National Science Foundation.

My entire scientific career has been in university teaching and 

research. Over the years, as a practicing research scientist,
I have watched the growth of the NSF and admired its remarkable 

contribution to the strength of the U.S. science and technology.

I know scientists all over the world who join me in this admira­

tion and who urge their own governments to emulate its enlightened 

support of fundamental science. If confirmed as Deputy Director,

I intend to aid the Director in maintaining this strength.

Fundamental science is the seeking of new knowledge about 

the environment, of which we ourselves are a part. This creative 

pursuit is one of Mankind's ennobling activities. Nevertheless, 

this urge to understand what goes on about us is ultimately prac­

tical. It is born of our need for security in a threatening scene 

Today, this need is greater than ever. The natural vicissitudes 

are compounded by unexpected side effects of the very technologies 

that have freed so many from toil and that have nurtured the 

world's burgeoning populaton. Our ability to cope with the ever 

changing problems we shall face in the coming decades— problems
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of health, nutrition, energy and food supplies, quality of life, 

our psychological well-being— will be rooted in our understanding

of ourselves and the environment. The National Science Foundation 

is dedicated to that end and I will be gratified if I can contri­

bute to its effectiveness.

My scientific experience is, perhaps, more varied than that 

of many scientists in this age of specialization. My fundamental 

interests, which relate to the nature of the chemical bond, have 

led to work at the interface between chemistry and physics. I 

have engaged in some research activity in thermodynamics, some 

in nuclear physics, some in spectroscopy. One of the NASA 

instruments that flew past Mars on the 1969 Mariner spacecraft 6 

and 7 was designed and built in my laboratory. Thus, I have 

some familiarity with fundamental research in chemistry, physics, 

and astronomy. Further, my teaching has been at the introductory 

levels; I have participated in chemistry curriculum development 

at the secondary school level. I have had administrative 
experience in one of the largest of our universities, and 

service in consultative roles to various government agencies.

I have been a member of the Committee on Science and Public 

Policy of the National Academy of Sciences.

I hope that this background will prove to be useful to the 

NSF. I regard this proposed appointment as an opportunity to 

serve our society and humankind. If confirmed, I will do the best 
I can to serve them well.



Biographical Sketch 
GEORGE CLAUDE PIMENTEL

Professor George C. Pimentel is widely known for his 
scientific contributions in the fields of infrared spectroscopy, 
chemical lasers, molecular structure, free radicals, and hydrogen 
bonding. He was a oioneer in the diagnostic use of infrared 
spectroscopy, both for qualitative and quantitative analysis. Most 
of his 175 published research articles pertain to the develop­
ment of new infrared spectroscopic techniques or to the exploita­
tion of these techniques in the identification of chemical 
substances. With Dr. K. C. Herr, coinvestigator on the Mariner 
1969 infrared spectrometer instrument, he pioneered rapid-scan 
infrared spectroscopy on the microsecond time scale. The low 
temperature technique called matrix isolation was developed in his 
laboratory for the infrared study of very reactive substances at 
cryogenic temperatures. Since the first chemical laser was 
discovered in his laboratory, over 30 different reactions have been 
shown to produce laser emission. With his students, he has 
identified by infrared spectroscopic methods many chemical 
substances not detected earlier by any other technique, including 
two inert-gas compounds and several free radicals.

Professor Pimentel is an enthusiastic teacher and lectured 
in Freshman Chemistry at Berkeley for the last six years. He is 
coauthor of seven books, four of which are textbooks, and three 
of which concern areas of his research. He has long been 
interested in the quality of teaching in secondary schools and 
served as Editor of the CHEM Study Project. This project, 
sponsored by the National Science Foundation, was devoted to the 
development of a new high school chemistry textbook. The text, 
CHEMISTRY— AN EXPERIMENTAL SCIENCE, was published in 1963. It is 
now in use in high schools in every state (more than 950,000 copies 
have been sold), and it has been translated into thirteen languages 
including Russian. Professor Pimentel collaborated in the 
production of several of the CHEM Study educational films and also 
on the film "Wondering About Things" which concerns the impact of 
science on the quality of life.

In 1968, Dr. Pimentel received the Campus Teaching Award at 
the University of California. This award is granted to five 
professors each year by a student committee on the basis of student 
nomination and evaluations. His name was listed in the 1970 
edition of "Outstanding Educators of America." He received the 
American Chemical Society California Section Award in 1957 and the 
A.C.S. Precision Scientific Award in 1959. He was elected to 
membership in the National Academy of Sciences in 1966, and he 
was elected a Fellow of the American Academy of Arts and Sciences 
in 1968. He is a member of the American Chemical Society, the . 
American Physical Society, and the Optical Society of America. In



1971, he received the Manufacturing Chemists Association College 
Chemistry Teacher Award, in 1972, the Dickenson College Priestley 
Memorial Award, and in 1974, the Spectroscopy Society of
Pittsburgh Award. He was awarded a Guggenheim Fellowship in 1955. 
He was selected as a participant in the 1973-4 US/Japan Eminent 
Scientist Exchange Program and an Alexander von Humboldt Senior 
Scientist Awardee in 1974. He delivered the 1975 Bourke Lectures 
sponsored by the British Faraday Society and the 1975 Faculty 
Research Lecture at the University of California, Berkeley.

A native of Rolinda, California, George Pimentel received the 
A.B. degree from the University of California at Los Angeles in 
1943. Following a year on the Manhattan Project at U.C. Berkeley, 
and more than two years in the U.S. Navy, he returned to Berkeley 
and completed his graduate work under the supervision of Professor 
Kenneth S. Pitzer. Upon receipt of the Ph.D. in 1949, Dr. Pimentel 
was appointed a member of the faculty at the University of 
California and ten years later attained the rank of Full Professor 
From 1966 to 1968 he served as Chairman of the Chemistry Department 
at Berkeley. He served as a member of the Lunar and Planetary 
Missions Board, advisory to NASA, from 1967 to 1970. Dr. Pimentel 
is an active squash player and for the years 1968, 1969, and 1970, 
he and two Chemistry Department graduate students have won the 
U.C. intramural team championship.

December, 1975
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P u b l i c a t i o n s  L i s t

G eo rg e  C . P im e n te l

BOOKS

SELECTED VALUES OF PHYSICAL AND THERMODYNAMIC PROPERTIES OF 
HYDROCARBONS AND RELATED COMPOUNDS, by  F . D. R o s s in i ,  K. S . 
P l t z e r ,  R . L . A r n e t t ,  R . M. B ra u n , an d G. C. P im e n te l .  
C a rn e g ie  P r e s s ,  P i t t s b u r g h ,  P a . ( 1 9 5 3 ) .

INTRODUCTORY QUANTITATIVE CHEMISTRY, by A. R . O ls o n , C.  W.
K och , and  G.  C.  P im e n te l .  W. H. Fre em an and  C o .,  San  F r a n c is c o ,  
C a l i f .  ( 1 9 5 6 ) .

THE HYDROGEN BOND, by G. C . P im e n te l  and  A. L. M c C le l la n . 
W. H.  F re em an  an d C o .,  Sa n F r a n c i s c o ,  C a l i f ,  ( i 9 6 0 ) .

" R a d ic a l  F o rm a ti o n  and  T r a p p in g  in  th e  S o l id  P h a s e " , C h a p te r  
4 i n  FORMATION AND TRAPPING OF FREE RADICALS, e d i t e d  by  A. M. 
B a ss  an d  H. P . B r o ld a .  A cad em ic  P r e s s ,  New Y or k ( i 9 6 0 ) .

CHEMISTRY - -  AN EXPERIMENTAL SCIENC E, w r i t t e n  u n d e r  a g r a n t  
fr om  th e  N a t io n a l  S c ie n c e  F o u n d a t io n  t o  th e  C h e m ic a l E duca­
t i o n  M a t e r i a l  S tu d y , e d i t e d  by  G. C. P im e n te l .  W. H. Fre em an  
and  Com pa ny , Sa n F r a n c i s c o ,  C a l i f ,  ( i 9 6 0 ) .

UNDERSTANDING CHEMICAL THERMODYNAMICS, by  G. C. P im e n te l  a n d _
R . D. S p r a t l e y .  H o ld e n -D ay , I n c . ,  Sa n F r a n c i s c o ,  C a l i f .  ( 1 9 6 9 ) .

CHEMICAL BONDING CLA RIFIED  THROUGH QUANTUM MECHANICS, by  G. C. 
P im e n te l  an d R. D. S p r a t l e y .  H o ld en -D ay , I n c . ,  Sa n F r a n c is c o ,  
C a l i f .  ( 1 9 6 9 ) .  '

UNDERSTANDING CHEMISTRY, by G. C. P im e n te l  an d R . D. S p r a t l e y .  
H o ld e n -D a y , I n c . ,  Sa n F r a n c i s c o ,  C a l i f .  (1 9 7 1 )-



ARTICLES

* 1 . P ro c e s s  f o r  S e p a r a t in g  an d R e c o v e ri n g  C o n s t i tu e n t s  o f
N e u t r o n - I r r a d i a te d  U ra ni um . A p p l ic a t io n , Au g. 21 , 19 44 . 
U. S.  P a te n t O f f ic e  No. 2 ,9 1 2 ,3 0 2 . Nov. 10,  19 59 - (w it h  
R. E.  C on nic k an d J .  Gofma n)

*2 . The S o l u b i l i t y  o f  U ra n y l O x a la te  an d th e  E x is te n c e  o f 
U n d is s o c ia te d  U ra n y l O x a la te  in  S o lu t io n .  N uc le ar 

. S c ie n c e  A b s tr a c t  No. 13 68 , AECD 23 23 , S e p t .  8 , 19 45 .
(w it h  F.  R. S te v e n s o n )

3 . The  Fer m i Gas Model A p p li ed  to  th e  Ther m al  E le c tr o m o ti v e  
F o rc e s  o f  T in , Lea d an d In d iu m . J .  Chem.  Phy 3.  17 , 64 4 
(1 9 4 9 ).  (w it h  R . K. S h e ll n e )

4 . The  U l t r a v i o l e t  A b so rp ti o n  an d L um in es ce nce  o f  D ec ab or an e 
J .  Chem.  P hys.  17 , 88 2 (1 9 4 9 ) . (w it h  K. S . P i t z e r )

5 . A S im p li f ie d  P e rc e n t  T ra n sm is s io n  C om pute r.  Rev . S c i . 
I n s t r .  21, 1023  (1 9 5 0 ) . (w it h  A. L.  M cC le ll an )

6 . The  Bon di ng  o f  T r lh a l l d e  an d B l f lu o r id e  Io n s  by th e  
M o le cu la r O r b i t a l  M et ho d.  J .  Chem. P hys.  19 , 446  (1 9 5 1 ).

7 .  I n f r a r e d  S p e c tr a  o f  M e s it y le n e  C om pl ex es . J .  Chem. P hys.  
19 , 513 (1 9 5 1 )-  (w it h  G. J u ra  an d L. G ro tz )

* 8 . I n t e r p r e t a t i o n  o f  th e  I n f r a r e d  an d Raman S p e c tr a  o f
Mix ed C r y s t a l s .  J .  Chem. P hys.  l g , 6 6 l (1 9 5 1 )-  (w it h  
H. J .  H ro sto w sk l)

9 . I n f r a r e d  S tu d ie s  o f  Mix ed C r y s t a l s :  N ap h th a le n e  in  
A n th ra c e n e . J .  Che m. P hys,  19 , 1536  (1 9 5 1 ) .

10 . The  I n f r a r e d  S p e c tr a  o f N ap h th a le n e  C r y s t a l s ,  Vap or  an d 
S o lu t io n s .  J .  Che m. Phys.  20 , 270 (1 9 5 2 ) . (w it h  A. L. 
M c C le ll a n )

11 . The  Microwav e S p e c tr a  an d D ip o le  Moment o f  S ta b le  P e n ta -  
b o ra n e . J .  Chem. P hys.  20 , 51 6 (1 9 5 2 ) . (w it h  H. J .  
H ro st ow sk l an d R.  J .  M ye rs ;

12 . The  S t r u c tu r e  o f C y c lo O c ta te tr a e n e . J .  Am. Chem. S o c .
7.4, 3437  (1 9 5 2 ) . (w it h  W. B. P e rs o n  an d K. S . P i t z e r )

13 . I n f r a r e d  S tu d ie s  o f  Mix ed C r y s t a l s :  N aph th a le ne-d Q  in  
N a p h th a le n e . J .  Chem. P hys.  20 , 1913 (1 9 5 2 ) . (w it h  
W. B. P e rs o n )

T here  a re  no  r e p r i n t s  a v a i l a b le  o f  th o s e  it e m s  marke d 
w it h  an  a s t e r i s k .
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* 14 . Th ermo dynami c P r o p e r t ie s  and  th e  C h a r a c t e r is t ic  CH£ 
F re Q u en cie s o f  n - P a r a f f i n s . J . Am. Chem. S o c. 7)5, 
53 2 (1 9 5 3 ) . (wTth  W. B. P ers o n )

1 5 . I n fr a r e d  S p e c tr a  o f  He avy  W at er  Ads or be d on S i l i c a  C e l . 
J . Am. Chem. S o c.  7 5 , 803 (1 9 5 3 ) . (w it h  C. W. G ar la n d 
and G. J u ra )

16 . Th ermod yn am ic P r o p e r t ie s  o f  th e  Thr ee  M onom et hylc ycl o- 
pe. nt en es  and Nine  D lm e th y lc y c lo p e n te n e s . J . Am. Chem. 
S o c . 7 5 , 539  (1 9 5 3 ). (w it h  H. J . H ro st ow sk i)

17 - The I n fr a r e d  S p e ctr a  o f  S t a b le  Pen ta bora ne and D e u te ra te d  
P e n ta b o ra n e . J . Am. Chem. o o c . 7,6, 998 (1 9 5 4 ). (w it h  
H. J . H ro sto w sk i) .

18 . I n fr a r e d  S tu d ie s  o f  S o lu t io n s  In v o lv in g  A ro m ati cs  and 
H a lo ge n s. J . Chem. P h ys.  22 , 720 (1 9 5 4 ). (w it h  W. 
H a lle r  and  G. J u ra )

19 -
- T r l f l u o r o -  
1399  (1 9 5 4 ) .

Hyd ro ge n Bo nd ing in  Sodiu m T r l f lu o r o a c e t a t e  
a c e t i c  A cid  Com pou nds . J . Chem. Ph ys.  22 , 
(w it h  W. K le m per er )

20 . I n fr a r e d  S tu d ie s  o f  th e  A s s o c ia t io n  o f  Sec ondary  Am ide s 
in  V a rio u s  S o lv e n ts . J . Am. Chem. S o c . To , 5h4o (1 954) 
(w it h  W. K le m pere r,  M. W. Cro ny n, and A. H. Ma ki)

2 1 . I n fr a r e d  S tu d ie s  o f  N aph th al ene 
J . Chem. Ph ys.  23, 230 (1 9 5 5 )-  
0 . Sch nepp)

22 .

and N ap h th ale n e-d g . 
(w it h  W. B.  P ers on  and

I n t e r p r e t a t io n  o f  th e I n fr a r e d  Sp ec trum  o f  a M o le cu la r 
C r y s t a l : N ap h th ale n a . J • Chem . P h ys. ^23, 234 (1 9 55) • 
(w it h  A. L. M c C le ll a n , W. B. P ers o n , ana 0. Sc hn ep p)

23 . and Therm odynam ic P r o p e r t ie s  
P h y s. 23 , 245 (1 9 5 5 ). (w it h

The V ib r a t io n a l  A ss ig nm en t 
o f  N a p h th ale n e . J .  Chem. 
A. L . M cC le ll an )

24 . I n fr a r e d  Em is si on  
D if f u s io n  Fl am e. 
D. A.  Dows and E.

and A b so rp ti o n  in  an Am mo nia-Ox yge n 
J . Chem. P h ys.  23 , 499 (1 9 5 5 )-  (w it h  
W h it t le )

I n fr a r e d  Sp ec trum  o f  S o lid  n - O c t a n e - 1 ,1 , 1 , 8 , 8,8 -^dg.
J .  Chem. Phys . 23, 37 6 ( 1 9 5 5 ) . (w it h  W. A. K le m pere r)

I n fr a r e d  I n t e n s i t y  o f  th e  C-D  s t r e t c h  o f  C h lo ro fo rm -d  
in  V a rio u s  S o lv e n ts . J . Chem. P h ys.  23 , 89b (1 9 5 5 )-  
(w it h  C. M. H ugg in s)

2 5.

*2 6.
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*27.

*2 8.

* 29 .'

30 .

The  M atr ix  I s o l a t i o n  Meth od  f o r  th e  E x p e ri m e n ta l Stu dy 
o f  U n s ta b le  S p e c ie s .  J .  Chem. P h y s.  22 , 1943  (1 9 5 4 ).  - 
(w it h  E. W h it tl e  an d D. A. Dows)

P ro to n  M ag neti c  R eso nance  S tu d ie s  o f  C h lo ro fo rm  In  S o lu ­
t i o n :  E v id ence  fo r  H yd ro ge n B ond in g . J .  Chem. Phys.
23 , 12 44  (1 9 5 5 ) . (w it h  C. M. H ugg in s an d J .  N. S h o o le ry )

I n f r a r e d  S p e c tr a  o f G as eo us an d S o li d  H ydra zo ic  Acid an d 
D e u te ro -H y d ra z o lc  A c id : The Th ermod yn am ic P r o p e r t ie s  o f 
HN3. J .  Chem. P hys.  23 , 1258  (1 9 5 5 ) . (w it h  D. A. Dows)

Th ermod yn am ic P r o p e r t i e s  o f H ydro carb ons an d R e la te d  
Co mp ounds. P ro c e e d in g s  o f  th e  A m er ic an  P e tr o le u m  
I n s t i t u t e ,  No v. 8 , 1954 . (w it h  K. S . P i t z e r  an d R. R.  
B r a t t a i n )

31.

32.

The  I n f r a r e d  S pectr um  o f  S o li d  Ammonium A zid e: A 
V ib r a t io n a l  A ssig n m en t.  J .  Chem. P hys.  23 , 1475  (1 9 5 5 ).  
(w it h  D. A. Dows an d E. W h it tl e )

I n f r a r e d  S p e c tr a  o f  In te rm e d ia te  S p e c ie s  in  th e  F orm ati on  
o f  Ammonium A zi de fr om  H y dra zo ic  A c id . J .  Chem. P hys.
_23, 1606  (1 9 5 5 ).  (w it h  D. A. Dows an d E.  W h it tl e )

33.

34 .

The  I n f r a r e d  I n t e n s i t y  o f  th e  C-D S t r e tc h in g  V ib ra t io n  
in  D e u te ro b e n z e n e , m -D e u te ro n it ro b e n z e n e  an d m -D eute ro - 
a n i l i n e .  J .  Am. Chem. S oc . 7 7 , 28 36  (1 9 5 5 ) . (w it h  W. G. 
Da uben an d C. W. V au gh an , J r T j

Boo k re v ie w : S t r u c tu r e  o f  M o le cu le s an d I n t e r n a l  R o ta ­
t i o n ,  by S a n - I c h iro  M lz ush im a.  Chem. En g.  News 33 , 
n o . 11 , 1127 (1 9 5 5 ) . ~~

35.

*3 6.

*37.

C o r r e la t io n  o f  I n f r a r e d  S t r e tc h in g  F re q u e n c ie s  and 
H yd ro ge n Eond  D is ta n c e s  in  C r y s t a l s .  J .  Chem.  Phys.
24, 63 9 (1 9 5 6 ).  (w it h  C. H. Sed erh olm )

S p e c tr o s c o p ic  S tu d ie s  o f  R e a c ti v e  M ole cu le s by th e  
M a tr ix  I s o l a t i o n  M et ho d.  J .  Chem. P hys.  25 , 224 (1 9 5 6 ).  
(w it h  E. D. B eck er)

M a tr ix  I s o l a t i o n  S tu d i e s :  I n f r a r e d  S p e c tr a  o f  I n t e r ­
m e d ia te  S p e c ie s  in  th e  P h o to ly s i s  o f  H y d ra zo ic  A cid .
J .  Chem. P hys.  26 , 14 5 (1 9 5 7 ).  (w it h  E. D. B ecker and 
M. Van T h ie l )

P ro to n  M ag neti c  R eso nance S tu d ie s  o f  th e  Hyd ro ge n Bon ding  
o f P h en o l,  S u b s t i t u te d  P h e n o ls , an d A c e ti c  A c id . J .  Phys.  
Chem.  60. l 3 l l  (1 9 5 6 ) . (w it h  C. M. H ug gi ns  an d J .  N. 
S h o o le ry )

*3 8.
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*3 9-  S y s te m a tl c s  o f th e  I n f r a r e d  S p e c t r a l  P r o p e r t i e s  o f
Hyd ro ge n Bon di ng  S y ste m s: F re quency  S h i f t ,  H a lf -W id th , 
an d I n t e n s i t y .  J .  P hys.  Chem. 60 , 161 5 (1 9 5 6 ) . (w it h  
C. M. H ug gi ns)

UO. I n f r a r e d  A b so rp ti o n  by  th e  N3 R a d ic a l .  J .  Chem. Phy s.
25 , lOcO (1 9 5 6 ) . (w it h  D. E. M ill ig a n  an d H. W. Brown)

* 4 l .  Hyd ro ge n Bon di ng  an d E le c t r o n ic  T r a n s i t i o n s :  The R ol e 
o f  th e  F ra nc k-C on do n P r i n c i p l e .  J .  Am. Chem . Soc.
7 9 , 3323  (1 9 5 7 ).

* 4 2 . I n f r a r e d  S tu d ie s  o f  Hyd ro ge n Bon di ng  o f M et hanol by th e
M a tr ix  I s o l a t i o n  T e c h n iq u e . J .  Chem.  P hys.  27 , 95 (1 957)-  
(w it h  M. Van T h ie l an d E.  D. B ecker)

4 3 .'  H igh I n t e n s i t y  P h o to ly s i s  o f A ce to n e . J .  Am. Chem. Soc.
8 0 , 255  (1 9 5 8 ).  (w it h  J .  L.  R oeb ber  and G. K. R o ll e fs o n )

*44 . I n f r a r e d  S tu d ie s  o f  Hyd roge n B on di ng  o f W at er  by  th e  
M a tr ix  I s o l a t i o n  T e c h n iq u e . J .  Chem.  P hys.  27 , 486 
(1 9 5 7 )-  (w it h  M. Van  T h ie l an d E.  D. B ec ker 7~

45 . R e a c ti o n  K in e t ic s  by  th e  M a tr ix  I s o l a t i o n  M etho d:
D if fu s io n  in  A rg on ; c l s - t r a n s  I s o m e r iz a ti o n  o f  N it ro u s  
A c id . J .  Am. Chem. S o c . CO, 62  (1 9 5 8 ).

46. The  P ro m is e an d P ro b le m s o f  th e  M a tr ix  I s o l a t i o n  Me thod
f o r  S p e c tr o s c o p ic  S tu d i e s .  S p e c tr o c h im . A ct a 12 , 94 (1 9 5 8 ).

47 . P h o to ly s i s  o f N it ro m e th a n e  an d o f M et hy l N i t r i t e  in  
an  Ar gon M a tr ix ; I n f r a r e d  D e te c ti o n  o f N l t r o x y l ,  KNO.
J .  Chem. P hys.  29 , 88 3 (1 9 5 8 ).  (w it h  H. W. Bro wn)

48 . M a tr ix  I s o l a t i o n  S tu d i e s :  P o s s ib le  I n f r a r e d  S p e c tr a  o f 
Is o m e ri c  Form s o f  D ia zo m eth an e an d o f  M eth y le n e , CH2 >
J .  Chem.  P hys.  2%, 14 05  (1 9 5 8 ).  (w it h  D. E.  M il li g a n )

* 4 9 . S o l u b i l i t y  o f  U ra n y l O x a la te  an d th e  E x is te n c e  o f U nd ls - 
s o c ia te d  U ra ny l O x a la te  in  S o lu t io n .  In  CHEMISTRY OF 
URANIUM, e d i t e d  by  K at z an d R a b in o w it c h , U .S . Atom ic 
Ener gy Com m ission , T ech . In fo rm a ti o n  S e rv ic e  E x te n s io n ,
Oak R id ge , T e n n .,  195 8. v o l . 1,  p .2 l 8 .  (w it h  S te v en so n )

*50 . M a t r ix . I s o l a t i o n  S tu d i e s :  I n f r a r e d  S p e c tr a  o f  I n t e r ­
m e d ia te  S p e c ie s  in  th e  P h o to ly s i s  o f H y d ra zo ic  A cid . I I .
J .  Chem. P hys.  32 , 133 ( i 9 6 0 ) .  (w it h  M. Van T h ie l )

5 1 . Low T em pera tu re  S p e c t r a l  B ehav io ur o f  Hyd roge n Bon ded 
S p e c ie s . In  HYDROGEN BONDING (P a p e rs  p r e s e n te d  a t  
L ju b l ja n a , 29 J u ly  -  3 Aug us t 1 9 57 ),  Pe rgam on  P re s s ,
19 59 .
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♦52. I n f r a r e d  S p e c tr o s c o p y : A C h e m is t' s  T o o l.  J .  Chem.
Edu c.  37 , 651 ( I 9 6 0 ) .

5 3 . S p e c tr o s c o p ic  S tu d y  o f  th e  P h o to ly s i s  o f  D ia zo m et ha ne  
in  S o li d  N i t r o g e n . J .  Am. Chem. S oc. 8 2 , 1365 ( i9 6 0 ) , 
(w it h  T.  D. G o ld fa rb )

5 4 . The I n f r a r e d  D e te c t io n  o f th e  Fo rm yl  R a d ic a l HCO. J .
» Chem. P hys.  32 , 92 7 ( i9 6 0 ) . (w it h  G. E.  Ew ing  and W. E.

Th om pson )

55•  The F i r s t  O v ert o n e  o f  th e  Hyd roge n B en din g Mode o f 
C h lo ro fo rm : Enh an ce m en t by Hyd ro ge n B ondin g . Z.

* E le k tr o c h e m . 6 4 , 74 8 ( i9 6 0 ) , (w it h  W. E. Thom pso n)

5 6 . C hem il um in esc ence o f  E th y le n e  Fo rm ed P ro b a b ly  from  
M et hyle ne in  an  I n e r t  M a tr ix . J .  Chem.  P h y s . 33 , 105 
( I9 6 0 ) . (w it h  T . D. G o ld fa rb )

5 7 . L ig h t- In d u c e d  c l s - t r a n s  I s o m e r iz a t io n  o f  N it ro u s  Ac id 
Formed by P h o to ly s i s  o f H ydro zo lc  Acid an d Oxy gen in  
S o li d  N it ro g e n . J .  Chem. P hys.  33 , 1008  ( i 9 6 0 ) .  (w it h  
J .  D. B a ld e s c h w le le r )

5 8 . I n f r a r e d  S pectr um  o f  S o li d  Carbo n M on ox id e.  J .  Chem. 
P hys.  35, 92 5 (1 9 6 1 ) . (w it h  G. E . Ew ing)

5 9 . Hyd roge n A b s t r a c t io n  fro m H ydro carb ons by  M et hy l R a d ic a ls  
from  th e  P h o to ly s i s  o f M et hy l Io d id e  in  S o li d  N it ro g e n .
J .  Am. Chem.  S o c . 83 , 37 54  (1 9 6 1 ) . (w it h  C. D. B ass )

6 0 . I n f r a r e d  S p e c tr a  o f  Ammonia Susp en ded  in  S o li d  N it ro g e n . 
J .  Chem. P hys.  36 , 50 0 (1 9 6 2 ) . (w it h  M. 0 . B u la n in
an d M. Van T h ie T J .

6 1 . M a tr ix  T echn iq ue  an d I t s  A p p li c a t io n  in  th e  F ie ld  o f 
C hem ic al  P h y s ic s .  P ure  an a A ppl.  Chem. 4,  6 l  (1 9 6 2 ).

6 2 . T herm olu m in esc ence  o f  S o li d  N it ro g e n  a f t e r  E le c tr o n  
Bo mb ard men t a t  4 .2 °K . J .  Chem.  P hys.  36 , 20 40  (1 9 6 2 ).  
(w it h  B. B r o c k le h u r s t )

1 6 3 . R e a c ti o n  o f  Ox ygen Atoms w it h  A c e ty le n e  to  Form  K ete ne .
J .  Am. Chem.  S o c . 84 , 2855 (1 9 6 2 ).  (w it h  I .  H a ll e r )

6 4 . P h o to c h e m is tr y  in  th e  L iq u id  an d S o li d  S t a t e s .  J .  Am. 
Chem. Soc. 83 , 22 17  ( l 9 o l ) .

6 5 . I n v e s t i g a t i o n  o f  H ig h ly  R e a c ti v e  S p e c ie s  by  th e  M atr ix  
I s o l a t i o n  T e c h n iq u e . P ro c . Am. P e tr o le u m  I n s t .  4 l ,
189  (1 9 6 2 ).  —

9 8-1 46  0 -  77  - 2
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66 . The  I n f r a r e d  Spectr um  o f  Ic e  T em pera tu re  Dep en de nc e o f 
th e  Hyd roge n Bond P o t e n t i a l  F u n c ti o n . In  ADVANCES IN ; 
MOLECULAR SPECTROSCOPY, Pe rgarno n P re s s , Lo nd on , 19 62 . 
(w it h  R.  Zim mermann )

67 . I n f r a r e d  S p e c tr o s c o p ic  S tu dy  o f th e  P h o to ly s i s  o f  HN3 
In  S o li d  C02 . J .  Chem.  P hys.  37, 23 02  (1 9 6 2 ).  (w it h  
D. E.  M ill ig a n , M. E. J a c o x  and S.  W. C h a r le s )

6 8 . The  B on di ng  In  th e  I n e r t  G a3 -H al oge n Com pounds — The 
L ik e ly  E x is te n c e  o f H el iu m  D if lu o r ld e . J .  Am. Chem.
S oc. 8 ^ , 62 6 (1 9 6 3 ).  (w it h  R.  D. S p ra t le y )

6 9 . I s o m e r iz a t io n  o f N it ro u s  A ci d: An I n f r a r e d  P h o to ch em ic a l 
R e a c t io n . J .  Chem. P h y s.  38 , 1889  (1 9 6 3 ) . (w it h  R. T. 
H a ll )

7 0 . K ry pto n  F lu o r id e : P r e p a r a t io n  by th e  M a tr ix  I s o l a t i o n  
T e c h n iq u e . S c ie n ce  140 , 97 4 (1 9 6 3 ).  (w it h  J .  J .  T u rn e r)

7 1 . I n f r a r e d  Spec tr um  an d V ib r a t io n a l  P o t e n t i a l  F u n c ti o n  o f 
K ete ne an d th e  D e u te ra te d  K e te n e s . J .  Chem. P h y s . 38 , 
2 8 l6  (1 9 6 3 ).  (w it h  C. B. Moore)

7 2 . I n f r a r e d  S p e c t r a l  P e r tu r b a t i o n s  in  M atr ix  E x p e ri m e n ts . 
P ure  an d A ppl . Chem. 7 , 111  (1 9 6 3 ).  (w it h  S.  W. C h a r le s )

7 3 . G re e ti n g s  fro m CBA an d CHEM S tu d y . C hem is tr y  37 , 24 
(1 9 6 4 ) . (w it h  L.  E.  S tr o n g )

7 4 . P r e p a r a t io n  o f In e r t- G a s  Compo unds by M a tr ix  I s o l a t i o n :  
K ry p to n  D if lu o r ld e .  In  NOBLE-GAS COMPOUNDS, e d i t e d  by 
Hyman, U n iv e r s i ty  o f C h ic ago  P re s s , 196 3.  (w it h  J .  J .  
T u rn e r )

75.. H el iu m  D if lu o r ld e :  P o s s ib le  P r e p a r a t iv e  T echn iq ues Ba sed 
on N u c le a r T ra n s m u ta t io n s . S c ie n c e  14 3,  67 4 (1 9 6 4 ).
(w it h  R. D. S p ra t le y  an d A. R.  M il le r" )' ''

7 6 . I n f r a r e d  S p e c tr a  o f G as eo us D ia zom eth ane . J .  Chem. Phys.  
40 , 329 (1 9 6 4 ).  (w it h  C. B. Mo ore )

77 - S o li d  I n f r a r e d  S p e c tr a , A ss ig nm ent an d V ib r a t io n a l  
P o t e n t i a l  F u n c ti o n  o f  D ia zom eth ane . J .  Chem. Phys.
40 , 34 2 (1 9 6 4 ).  (w it h  C. B. Moore)

7 8 . O u t- c f -P la n e  CH2  B en din g P o te n t i a l  F u n c ti o n s  o f D ia zo­
m eth ane , K ete ne , an d R e la te d  M o le c u le s . J .  Chem. Phys.  
40 , 15 29  (1 9 6 4 ).  (w it h  C. B. Mo ore )

79 - I n f r a r e d  S p e c tr a  o f  C ar bo n Mo noxid e In  an  Argon M a tr ix .
J .  Chem. Phys.  40 , 22 98  (1 9 6 4 ) . (w it h  G. E. I ^ r o i  and 
G. E. Ew ing )
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8 0 . A R ap id -S can  I n f r a r e d  S p e c tr o m e te r ; F la s h  P h o to ly t l c  
D e te c t io n  o f  C h lo ro fo ri n ic  A cid an d o f CF2 . A pp l.  O p ti c s  
4 , 25 (1 9 6 5 ).  (w it h  K. C. H e rr )

8 1 . A to m ic  Io d in e  P h o to d i s s o c ia t io n  L a s e r . A ppl.  Phys.  L e t t e r s  
£ ,  231 (1 9 6 4 ).  (w it h  J .  V. V. K asp er)

8 2 . M a tr ix  R e a c ti o n  o f  M eth yle ne w it h  N it ro g e n  to  Form  D ia zo-
» m e th an e . J .  Chem. P h y s . 4 l , 35 0^  (1 9 6 4 ) . (w it h  C. B.

M oo re )

8 3 . S in to n  Ban ds : E v id en ce  f o r  D e u te ra te d  W at er  on M ar s.  
S c ie n c e  1 4 J , 48 (1 9 6 5 ) . (w it h  W. A. H a s e l t ln e  an d J .  S.

» S h ir k )

8 4 . The  I n f r a r e d  D e te c t io n  o f  F re e  R a d ic a ls  U si ng  F la sh  
P h o to ly s i s  M et hods . J. Chimie  P hysi que  6 l , 1509  (1 9 6 5 ).  
(w it h  K. C. H e rr )

8 5 . Ex am s: The C o ll e g e  B o ard s in  C h e m is tr y . S c ie n c e  14 7,  8 
(1 9 6 5 ) .

*86 . I n f r a r e d  S pec tr um  an d V ib r a t io n a l  A ss ig nm en t f o r  C h lo ri n e  
M on ox id e,  CloO . J .  Chem. P hys.  42 , l3 6 l  (1 9 6 5 ) . (w it h  
M. M. R och kin d)

*87 . HC1 C he m ic al  L a s e r . P h y s . Rev . L e t t e r s  14 , 352 (1 9 6 5 ).  
(w it h  J .  V. V. K a sp e r)

8 8 . I n f r a r e d  S pec tr um  an d V ib r a t io n a l  P o te n t i a l  F u n c ti o n  o f 
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STATEMENT OFDR . F . JAM ES RUTHERFORDNOMINEE FOR A SS IS TAN T DIR ECT OR  FOR SC IE NCE  ED UCA TIO NNA TIO NA L SC IE NCE  FOUNDATIONBEFORE THECOMMITT EE ON HUMAN RES OUR CESUN ITED  ST AT ES SENATESEPTEM BER 2 7 , 19 77

MR. CHAIR MAN:
IT  I S  A PR IV IL EGE  TO AP PEAR  BEFORE YOU TO PRE SEN T A STATEMENTOF  MY VIEWS AND TO ANSWER ANY QU EST ION S YOU MAY HAVE REG ARD ING MY PR OF ES SIO NA L Q U A L IF IC A T IO N S,  PERS ONALCOMMITMENT AND GENERAL S U IT A B IL IT Y .
AS  A FORMER HIGH  SCH OOL  SC IE N CE TEAC HER AND U N IV ERSI TY PROFE SSO R OFSC IE NCE  ED UC AT ION , I  AM WELL AWARE OF THE ENORMOUS CO NT RIB UT ION  THENAT ION AL SC IE NC E FO UN DA TI ON 'S VARIO US EDU CAT ION  PROGRAMS HAVE MADETO THE IMPROVEMENT OF SC IE N CE  IN ST RU CT ION THROUGHOUT THE NA TI ON .DUR ING THE FIR ST  TWO OR THRE E YEA RS OF TH IS  DE CA DE , THER E WAS A SHARPDE CL IN E IN FUND ING FOR SOME OF THE EDU CAT ION AL PROGRAM A C T IV IT IE STHAT HELPED TO STRENGTHEN THE S C IE N T IF IC  EN TE RP RI SE  IN  THE 1 9 6 0 's .WHIL E THE DE CLINE  WAS AR RE ST ED , IT  HAS NOT BEEN RE VE RS ED . I  MENTION
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THESE F A C T S,  NOT BECA USE I INT END  TO PR ES S FOR AN AC RO SS -THE -B OA RD  REINST ATE MEN T OF PAST  PROGRAMS AND P R A CT IC E S,  BUT BEC AUS E I  EXPEC T TO CONCE NTRAT E ON SE TT IN G NEW DIR EC TI ON S IN SC IE NCE  ED UC AT IO N.  ILOOK FORWARD TO THE OPP ORT UNI TY AT THE APPRO PRIAT E TIM E OF PR E­SE NT IN G TO YOU A DETAILE D PLAN FOR SUCH D IR ECT IO N S.  FOR T H IS  MOMENT,LET  ME DIS CU SS  BR IE FL Y TWO GOA LS TOWARD WHICH IN  MY JUDG MENT  WE NEEDMORE PRO GR ESS  IN SC IE NC E ED UC AT IO N.
THE F IR EST  OF THESE IS  THE ACH IEVEME NT OF A BROAD BASE OF PA RT IC IP AT IO N IN SC IE N C E . SC IE NC E I S ,  AFT ER A L L , LAR GEL Y A PU BL IC LY  SUP POR TED  ENTE R­P R IS E , AND IN A REAL SE N SE , AL L C IT IZ E N S ARE IT S  PA TR ON S. T H IS  MEANS THAT WE CANNOT TOLERA TE A SI TUATIO N IN  WHICH BOTH BECOMING A SC IE N T IS T  AND SH AR IN G IN THE UND ERSTAN DING AND USE OF S C IE N T IF IC  KNOWLEDGE ARE UN NE CE SSAR ILY CO NF INED . WE NEE D, AS SC IE NC E ED UC AT OR S, TO ATTRACT TO SC IE N CE  CAREERS  PROP ERLY  RE PR ES EN TIVE  PRO POR TIO NS OF THE ET HN IC M IN O R IT IE S , THE URBAN AND RURA L PO OR , WOMEN AND THE PH YS IC ALL Y HAN DI­CA PP ED . TO DO SO WIL L RE QUIRE  A SIM ULTANE OUS AND IM AG IN AT IV E ATTAC K ON THE PROBLEM AT AL L ED UC ATION AL L E V E L S,  PRE SCH OOL  THROUGH POST
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GRA DUATE . IN  COO PER ATION WITH THE OTHER DIR ECTO RA TES IN  THE FOU NDA TIO N,I  WOULD BE PREPARED TO MOUNT SUCH  AN AT TA CK . I  AL SO BELI EVE THAT WE
MUST CONCEN TRATE  SP ECIA L EF FO RT S ON IMP RO VIN G SC IE N CE  IN ST RU CT IO N FOREA RL Y AD OL ES CE NT S. AS CH ILD RE N PA SS  THROUGH THE INT ERME DIA TE AND JU N IO RHIG H SCH OOL  YE ARS,  THEY AP PEAR TO MAKE NEAR LY IR REV ERSI BL E D ECI SI O N SABOUT THEMSE LVES AS PER SON S AND ABOUT TH EI R PLACE IN THE WORLD OF WORK.
IT  I S  PR EC IS ELY AT THAT CR UCI AL LE VE L THAT OUR EF FO RT S IN  SC IE N CE  MUSTBE STR ENG THE NED .
BUT PA RTI CI PA TI ON IN  SC IE N CE  I S  MORE THAN JU S T  CAR EER  INVO LVE ME NT . ITI S  ALSO A MATTER OF SH AR ING S C IE N T IF IC  KNOWLEDGE AND S C IE N T IF IC  TH INK­IN G WITH ALL  PE RS ON S, NOT JU S T  WITH THOSE WHO ARE ALSO S C IE N T IS T S , NOT JU S T  WITH THOSE WHO GO TO CO L L EG E , AND SU RELY NOT JU S T  WITH THOSE WHOARE IN  SCH OOL  AT ANY ONE T IM E . HIG H QU AL ITY  SC IE N CE  IN ST RU CT IO N OUGHT
TO BE AV AI LA BL E TO ANY PER SON WHO FEELS  THAT SC IE N CE  CAN EN RIC H THEQU AL ITY OF H IS  L IF E  BY IM PR OV IN G H IS  UND ERST ANDING OF THE NATURAL ANDMAN-MADE WORLDS OR BY STR EN GT HE NING  H IS  RE ASO NIN G S K IL L S .
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FURTH ERMORE, A FIR ST -R ATE SC IE N CE  EDU CATI ON I S  NEEDED BY AL L OF US 
C O LLECT IV ELY, BECAUS E AS C IT IZ E N S  IN A DEM OCRA TIC SO CI ET Y WE ARE 
CALL ED  ON MORE AND MORE OFTEN TO PA RTI CI PA TE  IN MAKING  D ECI SI O N S ON 
SO C IA L  IS SU E S IN WHICH SC IE N CE AND TECHNOLOGY ARE DEE PLY  IN VO LV ED .
AS CI TI ZE N-P AT RO NS OF S C IE N C E , WE HAVE THE ULTIMAT E R E SP O N SI B IL IT Y 
FOR A SS ESS IN G  BOTH WHAT SC IE N CE I S  DOI NG AND HOW IT  I S  DOING  I T .
TO BR IN G TH IS  ABOUT WIL L DEMAND THAT SC IE NC E EDU CAT ION  FOR THE 
FUTURE SC IE N T IS T  AS WELL AS  THE N ON -S CI EN TIS T COME TO INC LUDE CON­
SI DE RA TI ON  OF HUMAN VALU ES AND SC IE NC E- RE LA TE D SO CIA L IS S U E S .
THE OTHER  GOAL WHICH I  WANT TO ADD RESS L IE S  IN THE REALM OF  RESEARCH 
AND DEVEL OPMEN T. THE SC IE N CE EDU CATI ON COMMUNITY S T IL L  OPERAT ES 
PR IM AR IL Y FROM A B A S IS  OF  IN TU IT IO N  AND IN DIV ID UAL EX PERIE N CE . IN MY 
O P IN IO N , TOO LI TTLE  OF  OUR IN TE LL EC TU AL  AND MATER IAL EFF OR T HAS GONE 
INT O GA IN IN G A PE NE TR AT ING  S C IE N T IF IC  UND ERST ANDING OF  THE NATURE OF 
SC IE N CE  LE AR NI NG , TOO L IT T L E  INT O THE SY ST EM AT IC DEVELOPMENT OF A 
KNOWL EDGE-BASED  CON CEPT UAL STRU CTUR E FOR GU ID IN G REFORM IN  SC IE NC E : 
ED UC AT IO N.  AS HEAD OF THE NA TIO NA L SC IE NCE  FOUNDATION EDUC ATION 
DI RE CT OR AT E, I  WOULD TRY TO SPA RK  A NA TI ON AL , SU ST AI NE D EFF ORT  TO
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ID EN TIF Y KEY RESE ARCH  Q U EST IO N S,  BOTH B A S IC  AND A P P L IE D , TO SE LE CT IV EL Y SUP POR T ES PECI ALL Y FR UI TF UL  LIN ES OF  RE SE AR CH , TO ENGA GE OUTSTA NDIN G S C IE N T IS T S  AND EDUCATO RS IN  THE RE SE AR CH , AND TO DE SI GN  A SYS TEM  FORCO DIF YI N G AND DIS SE M IN ATIN G THE ACCU MUL ATIN G RESU LTS.  THE FO UN DA TIO N'SRESEAR CH DI RE CT OR AT ES , OF  CO UR SE , HAVE AN EXT RAOR DIN ARY RECORD AT DOINGJU S T  TH AT , AND SO I  WOULD EX PE CT  TO LOOK TO THEM FOR GUI DAN CE ANDCO OP ER AT ION.
IN  SUMMARY,  I  BE LI EV E THAT THE EDU CAT ION DIR ECT OR ATE CAN AND SHOULD  BERE SP ON SI BL E FOR ST IM UL AT IN G BROAD PARTIC IP ATIO N  IN  SC IE N CE  AND FOR THEBU IL D IN G OF A US EFUL  UND ERSTAN DIN G OF SC IE N CE  LE AR NING  THROUGH RESEARCHAND DEVLOPMENT. I WOULD BE DELIG HT ED  TO LEAD SUCH AN EF FO RT .
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Dr. F. James Ruther ford

Dr. F. James Rutherford has been Professor and Chairman of  the 
Department of  Science Education a t New York Unive rs ity  since 1971.
In th at po si tio n he was responsib le fo r a complete reorga niza tio n 
of the science education docto ral-and  ma ste r-le ve l programs and fo r 
the development of  new courses in  the socia l, org anizatio nal, and human 
aspects  of science. He also in s ti tu te d  and became D ire ctor  of  Proje ct 
C ity  Science. This pro je ct,  funded by the Nat ional Science Foundation, 
began in  1974 wi th a long-te rm goal of improving science teaching  
in  the ju n io r high schools .

From 1964 to  1971, he was Ass is tant  and Associa te Pro fessor j 
of  Education at the Harvard Graduate School of  Education. He was 
also  Executive  Di rector  of  the  Pro ject  Physics Course, a curric ulu m 
pro je ct  which res ulted  in  the production of  a wide ly acclaimed 
in tro du ctor y physics course. This  course because of  it s  humanistic 
and h is to ri ca l approach proved o f in te re st to a much broader spectrum 
of  students  than the tr a d it io n a l physics courses.

From 1949 to  1964 he was a science teacher,  head of  a science department, 
science co ns ul tant , and d irec to r of  a science-hum anit ies pro je ct  in 
various Californ ia  high schools.

Dr. Ruther ford  was born in Stockto n, C a lif o rn ia , on Ju ly  11, 1924.
He attended Californ ia  pu bl ic schools and, a ft e r service  in  the U.S.
Navy during World War I I ,  completed his  baccalaureate  stu die s in 
biochemis try at  the Unive rs ity  of  C a lif o rn ia , Berke ley , in  1947. He 
received an M.A. from Stanford Unive rs ity  in 1949 and a docto rate 
in  science eudcation from Harvard Unive rs ity  in  1962.

Dr. Rutherford has authored and co-authored various papers, books, 
and a rt ic le s  dea ling  with  science education.

Dr. Ruther ford  is  a member of the American Associa tion fo r the 
Advancement of  Science, American Associa tion of Physics Teachers, 
As socia tion fo r the Educat ion o f Teachers of  Science, and the National 
Associa tion fo r Research in Science Teaching.

He has been the re cip ie nt of a number of  honors and fe llo wsh ips,  
inclu ding  a Ford Foundation Fellowship in 1954 and the 1970 CINE 
award fo r the motion p ic tu re  "The World of  Enrico Fermi" , which 
is  used in the Projec t Physics Course. Dr. Rutherfo rd developed 
the idea, co llaborated on the  s c ri p t,  and was co-producer. He also 
received the Dis ting uished Service Award of  the American Associa tion 
of  Physics Teachers in 1971 and was President  of  the Nat ional 
Science Teachers As socia tion in  1974-1975.

Dr. Rutherfo rd was married in  1945 and has four  ch ild re n.
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Research in Science Teaching, 2:80-84 (1964).

"Flexibility and Variety in Physics," The Physics Teacher, 
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"Evaluation Activities of Harvard Project Physics,"
Science Education News (American Association for 
the Advancement of Science) 6-67.

"The Nature of Integrated Science Teaching" and two
additional chapters (with Marjorie Gardner) in New Trends 
in Integrated Science Teaching, Paris: UNESCO, 1970.

Editor (with Gerald Holton and Fletcher G. Watson) of all 
the books, programmed instruction booklets, teacher 
guides, film loops and films of the Project Physics 
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"Preparing Teachers for Curriculum Reform," Science 
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Curriculum Evaluation and Research," Curriculum Theory 
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"A Humanistic Approach to Science Teaching," NASSP 
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"The Role of Professional Associations in Improving 
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STATEMENT OF 
DR. JOHN B. SLAUGHTER 

NOMINEE FOR ASS ISTANT  DIRECTOR 
ASTRONOMICAL,  ATMOSPHERIC, EARTH AND OCEAN SCIENCES 

THE NATIONAL SCIENCE FOUNDATION

BEFORE THE COMMITTEE ON HUMAN RESOURCES 
UNITED STATES SENATE

SEPTEMBER 27, 1977

M r.  Cha irman.-

I am extreme ly honored  to appear before you  today as Pres iden t 

Car te r's  nominee to be Ass istant  D ire ctor  fo r Astrono mica l, Atmos ph er ic,  

Earth  and Ocean Sciences (AAEO) of th e Nation al Science Foundation (NSF). 

I am pleased to have th is  o pportunity to express both my co mprehensio n 

of th e re sp on sibi lit ies and th e ch al leng es  of th e po si tio n,  as we ll as my 

ob jec tives fo r the co nt inue d improvem en t of th e Di recto rate and th e 

Foundation if  I am conf irm ed .

I am very conscio us  o f th e re sp on sibi lit y of th e NSF to st reng then  

U. S. scien ce thro ugh the support of  basic ’and appl ied res ea rch and 
a broad ef fo rt in  science  education . I am also m in dfu l of th e 

roles  of th e  Congress  and th e Execu tive  Branch  in  th e development and 

enha ncem en t of th e Nat ion's  sc ie n ti fic  resources and po tent ia l. Alth ou gh  

my d ire ct  inv olve men t has ju s t commenced, I have become exceedingly  

impressed  by the high  degree  o f commitm en t, knowledge, and exp erience 

demo ns tra ted  by rep resenta tives  of thes e va rio us  gove rnmen ta l en tit ies 

wh o are charg ed w ith  th e re sp onsi bili ty  fo r gu id ing and in su ri n g  the
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continued vital ity and effectiveness of our coun try's research efforts.

The AAEO Directorate of the NSF is an important focus for basic 

research within  the Foundation. It is also one which wi ll require 

creative leadership during thi s period of international interest  and activ ity 

in those disc iplines related to the environmental sciences. At no time 

in the past has there been a greater need fo r knowledge and understanding 

of the  dynamic processes underlying  the interactions between the cosmic, 

atmospheric, oceanographic and geologic regions of our universe.

Clearly the disciplines involved in the studies of the phenomenology 

associated with these regions are strongly interrelated.

It will  be my goal to identify and foster those opportunit ies for 

synergistic relationships which wi ll improve our  overall effectiveness and 

potential for increased understand ing of these processes. Research in 

areas such as climate dynamics, earthquake modeling, chlorofluorocarbon 

concentration in the atmosphere, and air -sea- ice interactions, to mention 

a few, requires novel mu ltid isciplinary  approaches which diffe r from the 

more traditional methods of supporting and conducting scientific research. 

This is but one of the key issues which must be addressed by the 

leadership of the Foundation.

I am also m indful of the  contr ibut ion I may be able to make in 

increas ing the involvement of minor ities, women and the disadvantaged 

in the  field of science. The under-representa tion of these groups is a 

matter of grave concern to a ll of us. I w ill work very closely with the
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Director, Dr. Atkinson, who has already expressed his commitment to 

apply the resources of the Foundation in ways that can meaningful ly 

address this problem. I look forward to assisting him and the other 

senior managers of the Foundation on this important matter.

I look forward to the many challenges and the opportun ities that 

exist in the fields of science management and policy-making. I believe 

that the charter  of the Foundation is a vital and serious matter that 

requires dedicated efforts. I am fu lly  committed to the task of helping 

NSF fu lf il l the mandate which the Congress has entrusted in its care. 

Thank you, Mr. Chairman.
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39

5 PHOI I S SIONA I IIISICHtY  P R IS IN 'I  POSH ION' I IRS I I I M I I  COPY IO  I I I IM 'A G I  

From (year) Io (year,  Name <»( ( oinpany Position He ld and Responsibilities

1975 “  Da te  A pp lie d  Physic s L a b o ra to ry , U n iv e rs it y  o f Was hing ton

As D ir e c to r  o f the L a b o ra to ry , D r.  S la ugh te r is  re s p o n s ib le  fo r  th e  o v e ra ll  
d ir e c t io n  and management o f a co m pr ehens ive re searc h  and de ve lopm en t prog ram in  
ocean  and environm enta l sc ie nces and  e n g in e e r in g . The L a b o ra to ry  is  a re cogn iz ed 
le ader in  und erw ate r a c o u s ti c s , underw ate r v e h ic le s , and p h y s ic a l oc ea nogr aphy.  
Under  h is  d ir e c t io n  i t  has grown fr om  a s t a f f  o f  180 to  2^ 0 per so ns and has 
in cre ased i t s  fu nd in g  from  $5M to  $7M a n n u a ll y . New prog rams in  energ y re sourc e  
c o n s e rv a ti o n  and de ve lo pm ent, g e o p h ys ic s , env ironm en ta l a c o u s t ic s , and b io e n g in e e r­
ing  have been in i t ia te d  un de r h is  le a d e rs h ip . In a d d it io n  to  h is  r e s p o n s ib i l it ie s  
as D ir e c to r  o f th e L a b o ra to ry , he is  al6O  a f u l l  p ro fe s s o r on th e  fa c u lt y  o f th e 
Dep ar tm en t o f  E le c t r ic a l E n g in e e ri n g .

I960  -  1975 Naval E le c tro n ic s  L a b o ra to ry  C en te r,  San Diego

D r.  S la u g h te r pro gre ss ed th ro u gh  th e  o rg a n iz a t io n  to  a p o s it io n  o f  De pa rtm en t 
Head o f th e  In fo rm a ti o n  Systems Dep artm ent in  w hic h he was re s p o n s ib le  fo r  th e 
management o f  a 20 0-p ers on  s t a f f  engaged in  th e  des ig n  and de ve lo pm ent o f Navy 
command c o n tro l and co mmun icat ion sy ste m s. A c t i v i t i e s  in  th e Dep ar tm en t in c lu ded  
co mpu te r syste ms te ch n o lo gy , d is p la y  syste ms te c h n o lo g y , c o n tro l system s te ch ­
n o lo g y , in fo rm a ti o n  tr a n s fe r  and  s w it c h in g , and human fa c to r s .  Under h is  d ir e c t io n  
a m ajo r new emphasis in  b io m ed ic a l e n g in e e ri n g  was la unch ed. Dr.  S la u g h te r was 
re cogn iz ed  fo r  h is  in n o v a ti v e  and hum an-o rien te d  m anageria l s ty le  w hic h  c re a te d  a 
s tr o n g  sense o f  pu rpos e and achie ve m ent th ro ughou t th e  o rg a n iz a t io n . W hile  se rv in g  
as a D iv is io n  Head o f th e Advance d C o n tr o l Sys tem D iv is io n ,  he le d  a h ig h ly  su c­
c e s s fu l team e f f o r t  which  was d ir e c te d  toward th e  dev elop m en t o f  c lo s e d - lo o p  d ig i ­
ta l c o n tro l syste m te chn iq ues fo r  Navy s u rv e il la n c e  and weapon sy st em s.  H is  
o rg a n iz a t io n  d id  the o r ig in a l  e x p lo ra to ry  de ve lopm en t wor k th a t led to  th e i n i t i a l  
a p p li c a t io n s  o f d ig i t a l  co m pu te rs  as c o n t r o ll e r s  fo r  se arc h and tr a c k in g  ra dars  
and fo r  gun mounts and m is s il e  la u n ch e rs .

1956 -  I9 60 Ge ne ral Dynam ics  Con va 1r , San Dieg o

A f t e r  g ra d u a ti o n  from  unde rg ra dua te  sc ho ol  he jo in e d  C onva ir  and  worke d on 
th e  de ve lopm en t o f m is s il e  f l i g h t  in s tr u m e n ta ti o n  and te le m e tr y  equ ip m ent.  L a te r 
he was re s p o n s ib le  fo r  post f l i g h t  s im u la ti o n  o f  th e  e a r ly  A tl a s  ICBM f l i g h t s .

6 PROFESSIONAL AWARDS. PROFESSIONAL ENGINEER'S LICENSE. OTHER PROFESSIONAL SOCIETY Al  F ILIATIONS AND

GRADES OF MEMBERSHIP LIM IT COPY TO SPACE PROVIDED

ETA KAPPA NU, Ho no rary E le c t r ic a l  E ng in eeri ng  S o c ie ty , 1955 
SIGMA TAU, Hon orary E ng in eering  S o c ie ty , 1955
I n s t i t u t e  o f  E le c t r ic a l and E le c t ro n ic  Engineer s (I E E E ),  S en io r Member 
IEEE Comp uter  S ocie ty
Amer ican  A s s o c ia ti o n  fo r  th e Advancem ent o f  Scien ce  (AAAS)
S c ie n t is t  o f the Year (NELC), I9 65  
IEEE Reg ion S ix  Community S e rv ic e  Awar d,  1972 
Who's Who Among Black  A m ericans,  1975 
Amer ican  Men and Women o f  S c ie nce , 1976 
Who’ s Who in  E ng in e eri n g , 1977
E d it o r ,  In te rn a ti o n a l Journ a l o f Com pu ters and E le c t r ic a l  E n g in e e r in g , 1973 -  
P ro fe s s io n a l Eng inee r ( E le c t r ic a l  E n g in e e r in g ) , No. 16088, S ta te  o f  Was hing ton
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D uring tin : p e ri o d  19 62-1 96 5, a t th e Naval  E le c tro n ic s  L a b o ra to ry  C en te r,
John S la ugh te r e s ta b li s h e d  and  m o b il iz e d  a grou p o f eng in eers  and te c h n ic ia n s  w hic h 
soon became the Navy 's  most q u a l i f ie d  in -h ouse  au to m atic  c o n t ro l sy stem s e x p e r ts .
The pr im e c o n t r ib u t io n  o f th is  gro up was to  desig n  and im plem en t a c lo s e d - lo o p  d ig i ­
ta l c o n tr o l syste m u s in g  an e le c t r o - h y d r a u li c  sh ip board  s u r fa c e - t o - a i r  m is s il e  
la uncher as a p la n t and a gen e ra l pu rp os e sh ip board  d ig i t a l  co m pu te r as th e co n­
t r o l l e r .  S la ugh te r re cogn iz ed  th e  o p p o r tu n it y , prop os ed  th e dev elop m en t to  th e  Navy, 
s o ld  th e co nc ep t in  s p it e  o f  o b je c ti o n s  fro m many who b e li e v e d  i t  cou ld  not w ork , 
and managed th e e f f o r t  to  a su ccess fu l co m p le tio n . He was th e  p r in c ip a l te c h n ic a l 
in v e s ti g a to r  as w e ll  as a s u p e rv is o r  o f  the to ta l  p ro je c t .  The wor k co n s is te d  o f 
(1 ) th e  exte ns io n  o f  e x is t in g  th e o ry  o f  d ig i t a l ,  sa m ple d-d ata  c o n t ro l to  acc ou nt fo r  
q u a n ti z a ti o n  e f fe c ts ,  n o is e , and conve rs io n  e r ro rs ;  (2 ) h y b r id  s im u la t io n ,  (3 ) de­
s ig n  o f syste m hardwa re  and s o ft w a re , and (*() co nd uct  o f th e te s ts  to  dem onst ra te  iD tp lj in  un y  (his  ( .o ntr ibuu on  i \  M pm li i. in i

f e a s ib i1i t y .
In 1962 a body o f th e o ry  fo r  sa m pled-d ata  c o n tr o l was a v a il a b le  but no a p p l i ­

c a ti o n s  e x is te d  exc ept in  th e  fo rm  o f s im u la ti o n s . Comp ute rs we re exp ensi ve  and 
n o t a p p ro p r ia te  fo r  re a l- t im e  a p p li c a t io n s .  No one e ls e  had used a la rg e  g e n e ra l-  
pu rp ose  compu ter in  th is  way and many e xpe rt s  f e l t  th a t low sam plin g ra te s  wou ld  
lead to  i n s t a b i l i t ie s ,  la rg e  e r ro rs  and p o s s ib ly  even damage to  m as sive  ro ta t in g  
6iacSt?c{pSSHjlcomi)b°HolJ?S®r  Pe r s >s ted in  h is  b e l ie f  in  th e app ro ach .

John S la ugh te r has expended  co n s id e ra b le  en erg y in  w ork in g  to  enco urag e 
m in o r it y  youngst ers  to  purs ue ca re e rs  in  sc ie nce and e n g in e e ri n g  and has pla yed a 
s tr o n g  ro le  in  u rg in g  e d u c a ti o n a l in s t i t u t io n s ,  in d u s tr y , and gove rnmen t to  ta ke  
more  aggre ss iv e  st eps to  im prov e th e  o p p o r tu n it ie s  fo r  m in o r i t ie s  to  ach ie ve  
m ean in gfu l p o s it io n s  in  e n g in e e r in g . He se rv ed  as P re s id e n t o f  th e  San Dieg o 
Urban League and in  th a t p o s it io n  in i t ia t e d  se vera l prog rams o f  f in a n c ia l  and 
co un se lin g  su pport  fo r  B la ck and  Chica no  s tu d e n ts . He has e s ta b li s h e d  program s 
a t sch oo ls w ith  la rg e  m in o r it y  prog rams and has wo rked  w it h  th e  Deans and E le c t r ic a l  
E ng in eering  Dep ar tm en t Cha irm en  a t th e s ix  p re dom in an tl y  B la ck  e n g in e e ri n g  schoo ls  
o f th e  U nite d S ta te s . He now serv es as N a ti o n a l Chairman o f  th e IEEE M in o r it y  
Com mitte e and as a member o f  th e  N a ti o n a l Academy o f E ng in eeri ng  Committe e on 
M in o r it ie s .

C Other evidence of  outstanding technical leade rship result ing from team or  company-wide  effort.

In 1968, du ri n g  th e  V ie tn am  Wa r, th e  Navy re a c ti v a te d  th e  b a t t le s h ip  USS
NEW JERSEY and o u t f i t t e d  her f o r  co mba t. P r io r  to  dep lo ym ent,  i t  was decid ed th a t 
her v in ta g e  pre-WWII b a l l i s t i c  co mpu te r syste m need ed re p la ce m ent by a more  u p - to -  
da te  syste m. Dr.  S la u g h te r and  h is  c o n tr o l,  sy stem  d iv is io n  were ass ig ned th e ta sk  
to  deve lo p  and in s t a l l  a f u l l y  a u to m a ti c  d ig i t a l  syste m in  le ss  than  90 day s.  They  
were s u cce ss fu l- - th e sy stem  was in s ta l le d  ju s t  be fo re  s a i l in g  and i t  was checked 
o u t and c a li b ra te d  w h il e  th e  New Jers ey steamed to  South east A s ia . The I n i t i a l  
B a l l i s t i c s  C o rre c ti o n  Syste m p ro v id e d  fa s t  and accura te  c a lc u la t io n  and d is p la y  o f 
pa ra m ete rs  re q u ir e d  to  aim th e  16 " gun  b a t te r ie s .  Q u a n ti ti e s  such  as w ind sp ee d,  
te m pera tu re , a tm ospheri c  p re s s u re , pow der age and im pu lse were pro ce ss ed  by a m in i­
co m pu te r.  A d is p la y  sy stem  desig ned and dev elop ed  by th e  gro up p ro v id ed  re ad -o u t 
fo r  th e gun c o n t r o ll e r s .  The sy stem  was laud ed  by th e C.O. o f  th e  NEW JERSEY 
and re s u lt e d  in  Navy D is t in g u is h e d  S e rv ic e  Awards fo r  two members o f the gr ou p who 
c o n tr ib u te d  mos t to  th e  d es ig n  and  te s t .

J
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’ ll. I I  C IIN K  A l.  P ll ll l l(  AIIO NS • I im l lic  Ih rcr m in i imp .,, I., r,I  piih lna tu-nx f'lM . .u lin p  Hie cnr in cinn p Mpn.l’n .im r i>l v.k Ii r.«llo»eil b, nol 

' more Ihan twelve mJiliunndl pub lical inns (See iicm * pap- 4 •>( ihc "G uid e l.n  II I I I e llo«  Giade N .. m m jl i„ n ."  Im  meihud „ f  li.hnp

publ ications )

The three most important publicat ions, and the ir engineering significance. are

J. B. S la u g h te r,  "Q u a n ti z a ti o n  E rro rs  in  D ig i ta l  C on tr o l S ys te m s,"  IEEE
T ra n sa c ti o n s  on A uto m atic  C o n t r o l, Vo l . AC -9, No, 1,  Ja nu ary  196A

*
(P ro v id es a co nven ie n t and s t ra ig h t fo rw a rd  pro ce dure  fo r  a n a ly z in g  q u a n ti z a ti o n  in  
a d ig i t a l  c o n tr o l system  and  can  be used to  s p e c if y  th e  p re c is io n  re q u ir e d  by a 
d ig i t a l  c o n t r o ll e r  and i t s  a s s o c ia te d  conve rs io n  equ ip m ent. )

J . B. S la u g h te r and A. B. R ose n s te in , "T w in -T  Co mpensat ion  U sin g Roo t Locus  
M eth ods,"  AIEE T ra n sac ti o n s  - Pt  I I , V.o l. 8 l , Ja nu ary  1963.

(P ro v id es desi gn te chn iq ues fo r  th e  s y n th e s is  o f  RC Tw in -T  netw ork s w it h  s p e c if ie d  
s i n g u la r i t i e s . )

J . B. S la u g h te r, " I n te r a c t iv e  D is p la y s  fo r  T a c ti c a l Command C o n t r o l, "  Journ a l o f 
Comp ute rs and E le c t r ic a l E n g in e e r in g , V o l.  3 , No, 3 . Se pte mb er 1976

(C on ta in s  d e s c r ip ti o n  o f  s ta te  o f  a r t  and fu tu re  d ir e c t io n s  fo r  in te r a c t iv e  d is p la y  
te chno lo gy as i t  re la te s  to  re qu ir e m e n ts  o f t a c t ic a l  command c o n t ro l sys te m s.)

Tabulate not more than twelve additional pub lications and ide nt ify , where possible, the ir ind ividual importance. Art icles  are to be grouped by the 
journals  in which they were published.

J. B. S la u g h te r and D. H. Lac ko wsk l , " D ig i t a l  C on tr o l o f  a T a c t ic a l Weapon w it h  a 
Shipboar d G-P C om pute r, " P ro ceed in gs o f  th e IEEE N a ti o n a l Con fe re nce  on M i l i t a r y  
E le c t ro n ic s , September ,963

( F i r s t  re le a se  o f in fo rm a ti o n  d e s c r ib in g  c lo s e d - lo o p  d ig i t a l  c o n t ro l o f  m ajo r 
wea po n. )

J. B. S la u g h te r,  "C om pe ns at ing fo r  Dynam ics  in  D ig i ta l  C o n t r o l, "  C on tr o l
E n g in e e ri n g , May 196*4

(C le a r e x p o s it io n  o f e le m ents  o f  d ig i t a l  c o n t r o ll e r  s y n th e s is . )

J . B. S la u g h te r, "The A p p li c a t io n  o f  Sep ar able  Pro gra mm ing  to  O ptim al C on tr o l 
Prob lems w it h  Q uadra tic  Cos t and  Con vex  C o n s tra in ts ,"  P ro c.  o f  F o u rt h  Haw ai i 
In te rn a ti o n a l Con ferenc e on Syste ms  S c ie nces, Ja nu ary  197,

(P ro v id es te ch niq ues fo r  s o lv in g  an im po rt an t c la s s  o f  n o n li n e a r pro ble m s by 
p ie c e -w is e  li n e a r  pro gra m m ing.)

J . B. S la u g h te r, "A  L in e a r Prog ramming Ap proach  to  th e C o n t r o l la b i l i t y  o f 
C onstra in ed  L in ea r Syste m s,"  P ro ceed in gs o f th e  15 th  Midw es t Symposium on C ir c u i t  
T heo ry , May ,972

(P ro v id es geom etr ic a l in s ig h t  in to  c o n t r o l l a b i l i t y  o f.  l in e a r  sys te m s.)

J . B. S la u g h te r,  "U nders ta nd in g  th e  S oftw are  P ro b le m ,"  P ro ce edin gs o f 197*» 
N a ti o n a l Computer C on fe re nce , V o l.  *»3, May ,97*4

(A tt a c k s  th e m ajo r pro bl em  fa c in g  th e  des ig ner and bu ye r o f la rg e -s c a le  co mpu te r 
sys te m s. )
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AND UJI N I I I  Y I I I I  I X 11 N l D I II S D S I I I M I I  ( DID  IO SPACI I'K D V IU I I)

NONE

10 MAJOR IEEE ACT IVITIES L IM IT  COPY IO  SPACE PR OV IDED  

D r.  S la u g h te r 's  IEEE in vo lv em ent has been co nc erne d p r in c ip a l l y  w it h  e f fo r ts  
in  human re la t io n s  and m in o r it y  a c t i v i t ie s .  In 1972 he re ce iv e d  th e  IEEE R eg io nV I 
Com munity  S erv ic e  Award fo r  h is  c o n t r ib u t io n s  in  th is  a re a . In  1976 he was named 
by th e Chairman o f the IEEE E d u ca ti o n a l A c t iv i t ie s  Board  to  se rv e  as Chairman o f 
th e  IEEE Comm itte e fo r  P ro fe s s io n a l O p p o r tu n it ie s  fo r  M in o r i t ie s .  In th a t c a p a c it y  
he has concen tr a te d  on d e f in in g  a more  a gg re ss iv e  a f f i r m a t iv e  a c ti o n  prog ram fo r  
th e  S o c ie ty  w it h  th e  p r in c ip a l  fo cus  on in c re a s in g  th e number  o f m in o r it y  young 
peop le  bei ng edu ca ted as e n g in e e rs . Fundamental  to  th is  e f f o r t  a re  h is  p la ns to  
in v o lv e  o th e r p ro fe s s io n a l s o c ie t ie s  in  a co mpreh en sive  pr og ra m co ve ri n g  a l l  
e ng in ee ri ng  d is c ip li n e s  th e re by  b e n e f it in g  from  th e  f in a n c ia l and manpower re ­
so urc es sy nerg y th a t  can r e s u l t  from  c o ll e c t iv e  e f f o r t s .

In  te c h n ic a l m a tt e rs  he has se rv ed  as P u b li c a ti o n s  Chairma n and Ses sion  Chairm an 
fo r  IEEE D ec is io n  and C o n tr o l and WINCON m eetings .

II  NON-IEEE MAJOR COM Ml T ll .l  MEMBERSHIPS AND ACTIVITIES LIM IT COPY TO SPACE PROVIDED

-  Se rved  as D ir e c to r  and V ic e-C ha irm an o f  the Board  o f th e  San Diego  T ra n s it  
C o rp o ra ti o n , 19 68 -197 5,  s p e c ia li z in g  in  p o li c y  m a tt e rs  re la te d  to  t r a n s i t  
p la n n in g  and  te chno lo gy .

•  Se rved  as member o f a f f i l i a t e  e ng in ee ri ng  fa c u lt y  a t San D iego  S ta te  U n iv e rs it y ,  
19 63 -196 5,  and e s ta b li s h e d  g ra dua te  co ur se s in  d is c re te  and o p tim a l c o n tr o l 
sy stem s.

-  Appointe d to  mem bersh ip on N a ti o n a l Academy o f E ng in e eri n g  Committe e on 
M in o r it ie s  in  E n g in e e ri n g , 1976

-  A ppoin te d to  San Diego  Chamber o f Commerce Ene rgy Task Fo rc e to  adv is e  on 
te c h n o lo g ic a l ap proa ch es  to  energ y c o n s e rv a ti o n , 197̂ *-
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STATEMENT OF 
DR. RICKARD C. ATKINSON 

DIRECTOR, NATIONAL SCIENCE FOUNDATION 
BEFORE THE

COMMITTEE ON HUMAN RESOURCES 
UNITED STATES SENATE 

SEPTEMBER 27 , 1977

Mr. Cha irman and Members o f  th e  Com mittee :

I am plea sed and p e rs o n a ll y  p r iv il e g e d  to  in tr o d u ce  th re e  o f  th e 

P re s id e n t' s  nominees f o r  to p  management p o s it io n s  in  th e  N a tiona l Sc ien ce  

Foundatio n. A ll  ar e e x c e p ti o n a ll y  q u a li f ie d  to  se rv e in  th e le a d e rs h ip  

o f th e Foundatio n. I lo ok  fo rw ard  w it h  a keen sense o f  a p p re c ia ti o n  fo r  

th e  use o f  th e i r  se ve ra l ta le n ts  in  NSF o p e ra ti o n s , and I commend them to  

you  as em in en tl y  ca pa ble and w ort hy o f your con fidence in  th e management 

o f  NSF's prog rams .

Dr. George C. P im en te l,  th e  nominee fo r  Deputy D ir e c to r , is  in te rn a t io n a ll y  

known bo th  fo r  h is  re se arc h in  ch e m is tr y  and fo r  h is  c o n tr ib u t io n s  to  th e 

te ach in g  o f sc ie nce. The f i r s t  ch em ical  la s e r was cre ate d in  h is  la b o ra to ry .

S ince  th e n , he has id e n t i f ie d  many ch em ical  su bs tanc es  no t de te c te d  e a r l ie r  by 

any  o th e r te chn iq ue . In  th e  f i e l d  o f  e d uca tion , he se rved  as e d it o r  o f  the 

CHEM Study  P ro je c t wh ich  de ve lope d a new high  sc ho ol  chem is tr y  te x tb o o k . Now 

in  use in  eve ry  s ta te , th e book has been tr a n s la te d  in to  13 lang ua ge s.

Dr. P im en te l is  a member o f  th e N a tion a l Academy o f  Scien ce s and se rv es  on

i t s  Comm ittee on Sc ien ce  and P u b li c  P o li c y .
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Dr. F. James Ru the rfo rd,  the nominee fo r As sis tant  D irec to r fo r 

Science Education, has been a pro fessor and chairman of  the Department of  

Science Education at New York Uni ve rs ity  since 1971. He was respon sib le 

fo r reorganiz ing  the un iv e rs it y 's  docto ral  and maste r-le vel programs in 

science education and fo r develop ing new courses in  the so cial and human 

aspects of  science. Beginning in  1974, he headed a nation al pr oje ct  wi th a 

long-te rm goal of  improv ing the  teach ing of  science in  ju n io r high schools.

Dr. John B. Sla ughte r, the  nominee fo r As sis tant  D irec to r fo r 

Ast ron omica l, Atmospheric, Ea rth , and Ocean Sciences,  comes to the Foundation 

from the Un iversi ty  of  Washington where he has been a pro fes sor of  e le c tr ic a l 

eng ineerin g and Dire ctor  of  the  Applied Physics Laboratory . He managed a 

comprehensive program of research and development in  the ocean and 

environmental sciences and engin eering. His lab oratory is  a recogn ized leader 

in  underwater acoustics , underwater  vehicles , and physica l oceanography.

As you know, Mr. Chairman, a fo ur th  po si tio n in  the top management of  

the Foundation, As sis tant  D irect or fo r Mathematical and Physica l Sciences and 

Eng ineering , is  also vacant. The Nat iona l Science Board has made recommendations 

to  the White House fo r the posit io n . When the Pres iden t makes known his 

choice, I w il l be pleased to  assis t in  arra nging an appearance of the nominee 

before you and other Members o f the Committee.

Let me say now th at I am de lighted  to  have Drs. Pimentel, Rutherford, 

and Slaughter in  the Foundation. They are more than welcome; they are 

es se nt ia l to the continued e ff ec ti ve  management of  NSF's research suppor t 

programs. A ll have fi rs t- hand experience in  th e ir  fi e ld s  o f research and top



management experience in  the opera tion o f comprehensive science research 

programs. They are unusually we ll qu a li fi ed  to as si st  in  lead ing NSF's 

programs in  which more than 30,000 sc ie n ti s ts  part ic ip ate  in  the peer 

review process and 25,000 princip al inve st ig at or s and 16,000 graduate 

students conduct research projec ts  supported by NSF. Competent leadersh ip 

at  the top of  the st ructure is  ab so lu te ly  es se nt ia l.

Mr. Chairman, i t  is  ge ne ra lly  recognized th at United States science 

has made su bs tant ia l progress in  rec ent yea rs.  Advanced research in  major 

fi e ld s  of  science today deals with  the  most complex phenomena, issues and 

questions.  The Foundation appreciates  the  key ro le  played by th is  Committee 

in  the progress of  science and an tic ip at es  a con tinued,  mu tua lly  pro ductive  

re la tio nsh ip  in  the years ahead.

This concludes my remarks, Mr. Chairman. Drs. Pimentel, Rutherford 

and Slaughter also have b ri e f stateme nts.  When they have concluded,  we w il l 

be pleased to  answer any questions th a t you cr oth er Members of the 

Committee may have.
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I ntroductory S ta te me nt  of S enator J avits

Se na to r J avits. Mr. Ch ai rm an , I  am pleased to int roduce  to the  
com mit tee  I )r.  F . Jan ies  R ut he rfor d,  P resid en t C ar te r's  nominee to be 
As sis tant  Dir ector for Scie nce Ed ucati on  of the  Na tio na l Science 
Fo un da tio n.  Al tho ugh Dr.  Rut he rfor d is a native of  Ca lifornia , we 
New Yo rke rs look upon him  as a most emi nen t adop ted  son, fo r since 
1971 he has been chairma n of  the Science Ed ucati on  Dep ar tm en t of 
New Yo rk  Un ive rsi ty and di rector  of Pr ojec t Ci ty Science in New 
Yo rk Cit y. In  thi s la tter  role , Dr . Ru ther fo rd  has pe rfo rm ed  a most 
va lua ble  service by de mon str at ing th at , wi thin the  inne r city, strong 
program s of  h igh  school science edu cat ion  and teachin g can  lie devel­
oped.  Coo peratio n amo ng New Yo rk Un ive rsi ty,  the city boa rd of 
edu cat ion , local schools, and tea chers  has  made th is projec t a gr ea t 
success.

Th ro ug ho ut  a dist ing uis hed c are er as a science educat or,  Dr . R ut he r­
ford has dem onstra ted  an unq ues tion ed ab ili ty to in tegrate,  b oth ped- 
ago gic ally and admi nistr at ively,  the  sciences wi th ar ts.  From  1964 to 
1971, whi le assoc iated  with th e H ar va rd  Un iversit y Gra du ate School 
of Ed uc ati on , he was di rector  of  the Har va rd  projec t physics course, 
a cu rr icul ar  p rogra m whi ch generat ed  a widely acc laim ed and  h igh ly 
successfu l int roducto ry course in physics  fo r high  school and  college 
students . Th is course , which  inn ovate ly stressed  not only the app lied 
aspects of  physics, but its hu manist ic and  his tor ica l sides as well, 
ca ptured  the  ima gin ation a nd  i nteres t o f thousa nds o f you ng  stud ents. 
We th an k Dr . Ru ther fo rd  fo r his  par t in the reg enera tio n of stu dent 
in ter es t in  scientific i nquiry.

As  c ha irm an  o f t he  D ep ar tm en t of  Science  E du ca tio n at NY U,  D r. 
Rut he rfor d was responsible for the  complete  reo rgan iza tio n o f doc tora l 
and master s-level pro gra ms , an d fo r t he dev elopment  of  new c urr icu la 
in the  socia l, org aniza tio nal, an d human aspects of science.

Dr . Rut he rfor d’s comm itm ent  to  t he  advancement of  science edu ca­
tion an d the reform  of  scientif ic curri cula,  and  his  un de rst an ding  of 
the necessi ty fo r huma nis tic  appro aches to th e sciences , make him a 
mos t ap prop riate nominee to  di re ct  science edu cat ion  pro gra ms  at  
NS F.

Th e Chair man . Dr.  P im en tel , our  records show tha t you have stock­
ho ldings in a num ber  o f com pan ies  which do a subs tan tia l amoun t of 
research or  prod uce major  scientif ic equ ipm ent  which might  be in ­
volved in NSF -fu nd ed  activ ities . Since NSF  also fu nd s resea rch 
pro jec ts jo in tly  p ar tic ipated  in wi th pr iva te companies,  i t would seem 
necessa ry to explore yo ur  rem ov ing  yoursel f from decisions where 
the re cou ld be an y possible  conflic t.

Ha ve  you t hought th is  one th ro ug h ?
Dr . P imentel. Fr an kly,  Se na tor, my stockh old ings ar e em bar ras s­

ing ly sma ll fo r a  man  of my  age,  and  it  neve r occurred to  me th at  a ny­
one migh t in te rp re t a possibil ity  o f co nflic t of  in terest . I f  it  were to be 
con stru ed,  I  would  be very please d to divest  myself of  these  min ute  
am ounts  of  stock, or, on th e ot he r hand , if  I  have not  yet , agree  not  
to pa rt ic ip at e in any decis ion invo lvi ng  a ny of  these companies.

The Chairman. W ell,  the who le question ha s na tio na l imp ortanc e, 
as you  know, and  your  sens itivi ty to  the  situa tio ns  th at  might  give 
th at  appeara nce of conflict is im po rta nt . As lon g as you  are  mi ndful  
of  this , an d would  agree to  remove yourself.
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Dr. P imentel. I  am mindfu l, and I would certainly, if there were 
any question in my mind that there m ight be a problem, consult with 
our General Counsel and get his opinion and act in accordance with it 
to avoid any conflict of interes t or appearance thereof.

The Chairman. I really regret  th at we can’t have a discussion here 
for our committee to get to know you better. We have  shown new at­
tention  to our responsibil ity to the National Science Foundation and, 
regrettably, th is is one of those mornings where we can’t fully explore 
with you your thoughts as you come to these important positions.

But the record is so abundan t with descriptions of excellence that  
you bring  to these positions, I think it is not necessary. It  would be 
illuminating for us, but not necessary for us to do it, however.

Dr. P imentel. Senator, I would note tha t my colleagues here and I  
would be pleased at any time in the future , if we are confirmed, to 
come and visit with you.

The Chairman. Well, tha t is most appreciated—and those times will 
come. Thank you very, very much.

[Questions submitted for the record by the members of the com­
mittee, along with other statements received by the committee in sup­
port  of this nomination, follo w:]

9 8 -1 4 6  0  -  77  - 4
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RESPONSES TO QUESTIONS 

SUBMITTED BY

HONORABLE HARRISON A. WILLIAMS, JR. 
CHAIRMAN, COMMITTEE ON HUMAN RESOURCES

TO

GEORGE C. PIMENTEL 
DEPUTY DIRECTOR 

NATIONAL SCIENCE FOUNDATION 

Octob er  19 , 1977

1. I am impressed th a t th e e n t ir e  pa ne l has experience  and in te re s t  in  the 
are a o f  sc ie nce education. Dr. P im e n te l,  I b e li e v e  th a t  you rem ark ed in  
e va lu a ti o n  o f  th e CHEM Study th a t  th e re  was a ve ry  im port an t h ig h scho ol  
s tu den t grou p th a t your cu rr ic u lu m  p ro je c t  had no t a ss is te d  - -  th ose  who 
are  not in te re s te d  o r  in c li n e d  to  s tu dy sc ie nce  a t a l l .  I wonder i f  each 
o f  you from  your own p a r t ic u la r  pe rs pe c ti ve s  and ch arge  w it h in  th e Agency 
can speak to  th is  question - -  p a r t ic u la r ly  in  th e area  o f en co ur ag ing 
m in o r it ie s  to  come in to  th e bas ic  sc ie nces.

Answer

Most o f  th e  sc ience  cu rr ic u lu m  p ro je c ts  o f  th e e a r ly  I9 6 0 's were s p e c if ic a ll y  
ta rg e te d  toward th e popu la tion  o f  s tu den ts  a lready e n ro ll in g  in  h ig h school 
sc ie nce  cours es. Speaking b ro a d ly , t h is  pop u la ti o n  was drawn m ostly  fro m th e 
h a lf  o f  th e  s tu dent body who were academ ic a lly  most s u cce ss fu l.  This ta rg e ti n g  
was d e li b e ra te  and in  response to  a s p e c if ic  and urg en t need , to  moderniz e and 
re p la ce  te x ts  and te ach in g methods th a t  were more than  20 years  ob so le te . 
G enera lly  speaking,  the c u rr ic u lu m  m a te r ia ls  so pro duced made a quantum jump 
improvement in  sc ienc e educa tion a t th e high scho ol  le v e l.

The n a ti o n a l need in  sc ience  educa tion  to da y is  a d if f e r e n t  on e,  bu t i t  is  
perhaps even  more urg ent than  th e  one re co gnized in  th e p o s t- S p u tn ik  pe ri o d . 
Today, we must pro vi de sc ie nce  educa tion  ta rg e te d  a t th e " fo rg o t te n  h a lf "  
o f  ou r s tu den ts  — thos e who w i l l  n o t be go ing on to  co ll e g e  and who have 
no t been o p ti n g  in  th e pa st  f o r  th e  conventiona l h ig h scho ol  sc ie nce  co urs es.  
The need is  to  ra is e  the s c ie n t i f i c  l it e r a c y  o f  th e  e n t ir e  p o p u la ti o n , so 
th a t  we can ac hiev e a more gener al p a r t ic ip a t io n  in  te c h ro lo g ic a l d e c is io n ­
making  in  our dem ocr atic  s o c ie ty . I t  is  c e r ta in  th a t th is  w i l l  re q u ir e  
deve lopm en t o f  d if fe re n t  ki nds o f  sci ence  educa tion m a te r ia ls  th a t  sh ou ld  be 
in tr oduced  a t th e p re -h ig h  scho ol  le v e l.  I t  is  fo rt u n a te  th a t  such an 
endeavor a ls o  pro vides the most e f fe c t iv e  means fo r  im pro ving th e  o p p o rtu n it ie s  
fo r  m in o r it ie s  and women tG e n te r  s c ie n t i f i c ,  e n g in ee ri n g , and med ica l ca re ers . 
I t  is  be fo re  th e  s tu dent en te rs  h ig h  scho ol  th a t  bas ic  s k i l l s  must be 
e s ta b li s h e d , m o ti va ti o n  and in te re s t  must be ig n it e d ,  and a t t it u d e s  o f s e lf -  
co nfidence must be de ve lop ed  to  p e rm it  thes e st udents  to  re a li z e  t h e ir  f u l l  
p o te n t ia l.

Hence, I wo uld l ik e  to  see NSF mount a po werful pro gra m d ir e c te d  a t ra is in g  
th e s c ie n t i f i c  li te r a c y  o f  n o n -c o lle g e  bound stu dents  a t th e ju n io r  high  
school le v e l.  This would  meet one o f  th e  mos t im port an t pro blem s o f  th is  
te ch n o lo g ic a l e ra , to  b ri n g  a l l  o f  th e  people , in c lu d in g  m in o r it ie s ,  in to  
f u l l e r  p a r t ic ip a t io n  in  th e d e c is io n s  th a t  a f fe c t  t h e i r  li v e s .
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2. One po lic y issue in cr easingly  before the Committee has been the ro le  of 
the pu bl ic  in making decis ion s about p r io r it ie s  and po lic y in research. 
P a rt ic u la rl y  in the biomedical research area - -  with  the Pres iden t's  
Ccmmission on Human Subje cts , recent  le g is la tion  to regu late the sa fety
of DMA research and fu tu re  le g is la ti ve  in it ia t iv e s  - -  th is  issue w il l be 
a rea l one fo r the Committee. I wonder i f  each o f you could  prov ide me 
wi th  you r thoughts about the ro le  o f the pu bl ic  — p a rt ic u la rl y , in  
determ ining research p r io r it ie s ,  in involvement at  the research in s ti tu ti o n  
leve l and in Nat ional po lic y making.

Answer

My att itudes about the cru cia l importance o f the ro le  o f the pu bl ic  in 
making the value judgments th a t a ffec t th e ir  liv es are expressed in  my 
a r t ic le  en ti tl ed  "Science and Socia l Res po ns ib ili ty " in  Berke ley — A 
Challenge to  Understanding, ed ited by A. J. Sh artsis and R. D. Rosen, 
Berke ley , June, 1966. In th is  a r t ic le , I contend th a t sc ie n ti s ts  have a 
special  re spons ib ili ty  to educate the pu bl ic  abcut the mat ters  w ith in  th e ir  
ex pe rti se . Their  ro le  is  to  help the ele cted represen tatives  o f the 
people make informed judgments about the uses th at are made o f the fr u it s  
o f science and technology. In tu rn , these informed judgments by our 
elec ted  repre senta tives must express the value p r io r it ie s  o f the en ti re  
c it iz e n ry , whose liv es are af fe cted  by these complex decis ions . For 
e ff ec ti ve  implementation o f th is  democratic p re scrip tion , we must s tr iv e  
fo r broader s c ie n ti fi c  li te ra ry  that  extends throughout  our so ciety.

3. Inform at ion -re garding  CIA drug exper imentation  on un witt ing sub jects as 
we ll as experiments on pr iso ne rs and oth er in s ti tu ti o n a li ze d  persons ra ise  
the question of the need fo r bas ic standards in  research. Do you be lieve  
th at there can be standards o f conduct and ethi cs  in science - -  in research 
and teaching  - -  which can be open ly ar riv ed  at  and agreed to by the research 
community? Is there a proper ro le  fo r NSF in  encourag ing the adop tion of  
such standards? Is the re a proper ro le  fo r the public?

Answer

I be lieve  th at a sc ie n ti s t should have at  le ast  as high standards of  conduct 
and ethics  as those o f the  genera l so ciety.  How these standards can be 
es tab lished among s c ie r ti s ts  - -  "openly ar riv ed  at and agreed to " — is  
no more evident fo r th is  spec ial  group than i t  is  fo r the general popu lat ion . 
One o f the most d i f f ic u l t  areas in which to  gain un ive rsal agreement and to 
induce compliance is  th a t o f et hic al behavior.  S cie ntists  w il l be sp ecia lly  
concerned, as w e ll,  w ith  freedom of thought and in qu iry , and these are also 
values held prec ious in  our so ciety.

These are matters th at should be under constant discus sio n,  includ ing as 
broad part ic ip a tion  as po ss ib le . I see a se rvi ce  th a t NSF can perform 
in  prov id ing  op po rtu ni tie s and forums fo r these discussio ns , both among 
sc ie n tis ts  and the public . However, I would be cautio us to  assign to NSF 
re spons ib il it y  fo r encouraging adoption o f or en forc ing  a pa rt ic u la r set  
o f standards of conduct.
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RESPONSES TO QUESTIONS 

SUBMITTED BY

HONORABLE EDWARD M. KENNEDY 
CHAIRMAN, SUBCOMMITTEE ON HEALTH AND 

SC IENTIFIC RESEARCH
COMMITTEE ON HUMAN RESOURCES

TO

GEORGE C. PIMENTEL 
DEPUTY DIRECTOR 

NATIONAL SCIENCE FOUNDATION

O c to b e r 19, 1977

1. A t P re s id e n t C a r te r 's  re q u e s t th e  OMB r e c e n t ly  as ke d D epartm en t and 
Ag en cy  heads to  c o n s id e r  s t re n g th e n in g  t h e i r  co mmitm en t to  b a s ic  re sea rc h  
in  th e  FY 1979 budge t.

-  How does th e  F o u nda tion  p la n  to  re sp ond to  th e  P r e s id e n t 's  
i n i t i a t i v e ?

Ans wer

The  NSF m ust  m a in ta in  c lo s e  l ia i s o n  w it h  th e  o th e r  Agencie s to  be c e r ta in  
t h a t  p ro p e r  a t te n t io n  is  d ir e c te d  to w ard  th o se  s c i e n t i f i c  a re a s  whe re  p ro g re ss  
is  l i k e l y .  Such  l ia is o n  w i l l  p e rm it  NSF to  b r id g e  a re as n o t c le a r l y  w it h in  
th e  p u rv ie w  o f  an y m is s io n -o r ie n te d  Ag en cy  and to  a v o id  d u p l ic a t io n  be ycnd  
w hat i s  op tim um  f o r  h e a lt h y  d iv e r s i t y  o f  fu n d in g  sourc es and modes o f  a t ta c k .

-  Can th e  Founda tion  s tr e n g th e n  i t s  co mmitm en t to  b a s ic  re se a rc h ?
I f  s o , how?

Ans wer

Yes , I b e li e v e  i t  c o u ld  do so by  im p ro v in g  th e  f l e x i b i l i t y  o f  c o n d it io n s  under 
w h ic h  i t s  s u p p o rt is  p ro v id e d  to  c r e a t iv e  re s e a rc h e rs . M ost  o f  th e  im p o r ta n t 
d is c o v e r ie s  a re  u n a n ti c ip a te d  and we mus t n o t e re c t  b a r r ie r s  to  th e  e x p lo ra t io n  
o f  s u r p r is in g  new av en ue s t h a t  may a ppea r.  T h is  means th a t  th e  NSF mus t be 
v e ry  c a re fu l to  f u l f i l l  i t s  o b l ig a t io n  to  m a in ta in  a c c o u n ta b il i t y  in  a fa s h io n  
t h a t  do es  n o t in t e r f e r e  o r  p re v e n t ach ie vem ent o f  th e  Ag en cy  m is s io n .
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I f  we req uire a researcher to  prove that  he has spent his  research funds ju s t 
the way he predic ted he would two years e a rl ie r (when his  proposal was 
w ri tt e n ),  we are es sentia lly  in s truc ting  him not to  pursue unexpected develop­
ments.

Of course, the NSF is  increasin g it s  ac co un ta bi lit y demands on suppor t 
re cipien ts  in  d irect response to  pressure from Congress, re fl e c ting  the public 
mood. The NSF must vigo rous ly and persuasive ly expla in why such ac co un ta bi lity 
in excess ac tu al ly  defeats the  purpose of  the support.

- In your opin ion has too much emphasis been placed by NSF and 
others on applied research to  the det riment  of  basic research 
programs?

Answer

I feel  th at the amount o f NSF support dir ec ted toward applied research should 
be care fu lly  monitored and remain on ly a modest po rtion  o f the to ta l NSF 
a c ti v it y . I t  belongs in  NSF on ly because the NSF has immediate con tac t wi th 
a spe cia l group, those engaged at  the fr on tie rs  o f science.  Sometimes th is  
conta ct can be ex ploi ted to speed up the movement o f new knowledge from the 
research lab orato ry in to  appl icat io n to societal  problems. But as qu ick ly 
as the  research resu lts  can be seen to be moving toward pr actical use, the 
NSF should tran sfer re sp on s ib il it y  fo r continued R&D to the appro priate  
miss ion Agency.
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2. E arl ie r th is  year th is  committee in it ia te d  the crea tion o f an important  
new program designed to strengnten the Foundation's basic research e ff o r t.
The Basic Research S ta b il it y  Grant Program recognizes the need fo r re la ti ve ly  
small sums of  fl e x ib le  funds to  supplement and undergird  the competit ive  
pr oje ct  awards. The ap prop ria tions  committees agreed. They provided the 
fu ll  amount authorized ($4.5 m il li o n ) to  begin the program. While to ta l 
BRSG funds should alwzys remain a small pro portio n of to ta l research funds , 
the cu rre nt  program leve l would seem in su ff ic ie n t to  meet the need.

- What lev el o f support should be provided? Would a leve l equal 
to 5% of  10% of  the. pro je ct  support provide an optimum balance?

Answer

In my presen t view, 10% of the pro je ct  suppor t di rected  in to  Basic Research 
S ta b il it y  Grants would net  be an economic and judiciou s use o f pu bl ic funds. 
The amount so di recte d can be measured aga inst what the in s ti tu ti o n s  now 
receive from NSF. I f  i t  is  a small amount and the BRSG support is  comparable 
in  magnitude, some s ta b il iz a ti o n  is  assured. I f  the in s ti tu ti o n  receives a 
la rg er amount, a re la ti v e ly  sm al ler  amount is  adequate because s ta ti s ti c a ll y  
the fluctu ation w il l not be so acute.

- Should a d irect funding  re la tio ns hi p be establish ed between 
the projec t funds and the Basic Research S ta b il it y  Grant 
Program? Should the two be tied  together?

Answer

I do n' t bel ieve so. Ge neral ly,  the funds so prov ided tend to  go in to  
d is c ip lina ry  areas where the loca l a b il it y  to compete fo r funds is  not 
hig h. Thus funds tend to  be dive rted  from proposals wi th high expecta tion 
of f r u it fu l resu lts  toward the  othe r end of  the spectrum. We should measure 
ca re fu lly  how much of th is  we do and tr y  to  make sure th at tr u ly  me rito rious  
research is  not su ffe rin g from th is  dive rsion  of funds.



53

-4-

3. The NSF budget fo r the fi s c a l year beginning on October 1st  contains a 
s ig n if ic a n t increase in  ap prop ria tions  fo r s c ie n ti fi c  ins tru men tation.

- What is  the cond ition  o f s c ie n ti fi c  ins trume nta tion in  the na tio n's 
research lab orator ies?

Answer

In chemis try and bio log y ins tru men tation is  one of the most pressing needs. 
Obsolescence cannot be measured by chrono log ica l age but ra th er  i t  must be 
considered in the li g h t  of  the advances of the techniques in  use. Both 
che mis try and bio logy are advancing so ra p id ly  and becoming so soph ist ica ted 
th at ins trumenta tion  has not kept pace. We must prov ide the modern too ls 
or our s c ie n ti fi c  e ff o r t w il l f a ll  behind those of oth er coun tries  (e .g .,
West Germany, USSR) th at are prov id ing  more ample funds. In some areas,  
th is  disadvantage is  being f e l t  already .

- W ill equipment con tinu e to  be a pressing  need and a p r io r it y  
fo r  the Foundation?

Answer

Yes. The need is  an on-go ing one, not to  be put  to re st  by a sin gle "sho t in 
the arm ."

4. Research lib ra ri es  re po rted ly  are su ffe rin g from s im ila r signs of  decay. 
For example, a recent a r ti c le  in  Science il lu s tr a te d  the gre at s tr a in  being 
placed on budgets by costly  s c ie n ti fi c  jour na ls .

- Are the problems co nf ront ing research li b ra ri e s  a ffec ting  the 
Foundation's research programs in Unive rs ities ? I f  so, how?

Answer

In my own exper ience , the d if f ic u lt ie s  faced by our own science lib ra ry  
were not ye t impeding my research . However, the exponen tial rise  that  
we are seeing in s c ie n ti fi c  pu bl icat ions  makes i t  cle ar  th at problems w il l 
come. I t  becomes more and more d i f f ic u lt  fo r a li b ra ry  to house and a 
researcher to access a ll  o f th is  new informat ion .

- -  What steps might NSF take to address the rese arch -re lated  needs 
o f the na tio n's major lib ra ri es?

Answer

I be lieve  that  the NSF should encourage and support research on innova tive  
means of  access ing, st oring, and searching s c ie n ti fi c  in fo rm at ion.  A good 
example is  provided by the Founda tion 's support of  ways to  automate CHEM 
ABSTRACTS, which has led to s ig n if ic a n t stre ngthening of research in 
che mis try.
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5. The number of  young fa cu lty and researchers being hired at  'J.S. un ivers iti es 
has fa llen  ra pid ly  during the past decade or so.

- Is th is  a long range problem or  is  i t  a short  term problem which 
w il l co rre ct  it s e lf  in several years?

Answer

I th ink the problem is  pa rt ic u la rl y  acute at th is  time because of  demographic 
trends of the past two decades. Ten years from now, the un iv ers it ie s and 
government labo ra torie s may have adjusted to a ste ady-s tate h ir in g  po lic y 
to mainta in reasonable en try- ra te  fo r  young researchers. Whether such 
adjustments w il l be able to deal w ith  the problem remains to be seen.

- What ro le  do you fee l the NSF should play in addressing th is  
problem?

Answer

The NSF should look fo r programs th a t might bridge the ten year period  ca lled 
out above and then phase them out i f  the problem seems to be co rrec tin g it s e lf  
One p o s s ib il it y  is  to support a ca re fu lly  selected number of  we ll establ ished 
and s t i l l  extremely produc tive  se nior  scie ntis ts  in a fashion  th at es se nt ia lly  
opens th e ir  po si tio n fo r a yo un g- sc ient is t appointment.

6. Some recent stu die s, includ ing the State of  Academic Science which NSF 
supported, have concluded th at research sc ie n ti s ts , both senio r and ju n io r,  
are was ting excessive amounts of  time doing paper work, i . e . ,  w ri ting  
m ulti pl e proposals, second progress repo rts , etc.  They repo rt th at less 
time can be devoted to research as the re su lt .

- Do you be liev e th at th is  is  a s ig n if ic a n t problem among NSF
invest igators?  I f  so, what can be done to  reduce th is  d is trac ting  
burden?

Answer

I have not  been a re ci pi ent  of  NSF research support so a ll  I can say is that  
I have heard a large amount o f anecdotal evidence from colleagues  indi ca tin g 
that  th is  burden is  increa sing and i t  is  d is trac ting . My own exper ience with 
research support from oth er agencies cert a in ly  agrees --  dur ing the la s t fi ve  
yea rs, paper work and ac co un ta bi lit y requirements have increased manyfold and 
sure ly de tract  from the op po rtu ni ty  to  accomplish the research th a t is  the 
reason fo r the grant.
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7. How can you as Deputy D irec to r of  the Foundation fu rt her the goals of  
excellence in science education and /or the improved pu bl ic  understanding 
of  science?

Answer

I be lieve  that  the most needed and most neglected aspect o f science 
education is  at the pre -high school lev el fo r the academically less 
successful ha lf  of  the students  in th is  cou ntry. I wish to  encourage 
the preparat ion  of  cu rr ic u la r mater ia ls  spe c if ic a lly  dir ec ted at  th is  
group,  preferab ly at  the Ju nior  High School grades. That w il l ra ise the 
s c ie n ti fi c  li te ra cy  of  the en ti re  popula tion  which is  the necessary 
founda tion  fo r improved pu bl ic  understand ing of  science.

8. What do you th ink should be the balance between the bas ic research and 
the education programs of NSF?

Answer

I be lieve  th at the optimum balance between Science Education and basic  research 
programs of  the NSF must be viewed ir, the li g h t o f trends and developments in 
the la rg er socie ty.  During the  60's a major e ff o r t by the Nation to upgrade 
science education, lodged in  NSF, was appro priate  and, I be lie ve , e ffective .
At pre sen t, w ith in  the lim it s  o f the NSF budget, and wi th de cl in in g student 
enrol lments,  p r io r it y  c le a rl y  should be weighted toward research . The 
present balance seems an ap prop ria te one at  th is  time.

9. What do yoc see as the ro le  o f NSF in suppor ting  and improving science 
education?

Answer

The NSF should focus it s  a tten tion on those areas o f science education where 
the needs are so great th at conven tional means of development o f new ma ter ials  
cannot respond adequately or ra p id ly . Pub lishers ge ne ra lly  cannot af fo rd  
to devia te s ig n if ic a n tl y  from on-going prac tic e,  nor can they ensure 
teacher preparation fo r new mater ia ls  and new teaching  techniques. F in a lly , 
they are usua lly  unable to a tt ra c t the high est  ca lib e r sc ie n ti s ts  and 
educators to textbook w ri ting . In these areas o f specia l need, NSF can 
f i l l  the gap.

10. Do you see the orga niza tio na l st ructure of  NSF as insu rin g science 
education equitable trea tment w ith  research? Does the phy sical iso la tion 
of  the education di re ctor ate  preclude it s  pa rt ic ip a tion  in the mainstream 
of  NSF acti v it y?

Answer

To have Science Education geograp hic ally d is ta nt from the research directorates  
is  not a favorable  s itua tion . I sh al l inve st igate every means o f br inging  the 
Science Education in to  the bu ild in g now occupied by the re st  o f NSF.
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11. Do you be liev e that  the funding of pre -college science education  should 
be increased?

Answer

I be lieve  th at some of  the funding  pre sent ly dir ec ted toward co llege  science 
education  should be retarg eted toward the pre-high school le ve l.
P art ic u la rl y  the funds already id e n ti fi e d  wi th improvement o f op po rtu ni tie s 
fo r m in ori tie s and women should be focused at  th is  le ve l.  I t  is  at  th is  
ea rly  age th at minor ity  students and g ir ls  tend to make the decis ion  not 
to en ter science. I t  is  at  th is  ea rly  age that  the foundation can be 
provided to  guarantee readiness fo r  science at  higher  le ve ls . Attackin g 
the d if f ic u lt ie s  o f m inor iti es  a ft e r  they reach college  is  almost  fu t il e  
because the gap is  then .too large to  be remedied and the cu ltu ra l 
pressures are too deeply se t to be dis lodged . More m inor ity  access to  the 
s c ie n ti fi c  and technica l pro fessions require s an ea rly  s ta rt .

12. What di re ct ions  should be fo llowe d in  fund ing science education in li g h t 
of  decreasing enrollm ents, unemployed teachers, increa sing school clos ing s,  
and resis tan ce from the pu bl ic  to  inc rea sing tax  rates?

Answer

Our needs fo r higher s c ie n ti fi c  li te ra c y  fo r the general pu bl ic and fo r 
increased access of m inor iti es  and women to tec hn ica l pro fessions are 
urgent . The cost  o f an e ff ec ti ve  science education program is  re la ti v e ly  
small and shou ldn' t be determined by issues th at must be taken in to  account 
in the much la rger  picture o f education in  general.



Responses to questions submitted by Honorable Harrison Williams, Chairman, 
Committee on Human Resources from Dr. F. James Rutherford, Assistant 
Director for Science Education.

Question 1

I am impressed that the entire panel has experience and interest in 
the area of science education. Dr. Pimentel, I believe that you 
remarked in evaluation of the Chem Study that there was a very 
important high school student group that your curriculum project 
had not assisted— those who are not interested in or inclined to 
study science at all. I wonder if each of you from your own 
particular perspectives and charge within the agency can speak to 
this question— particularly in the area of encouraging minorities 
to come into the basic sciences.

Response

I am in total agreement with the response to this question given by 

Dr. Pimentel. My own experience as a high school science teacher, a 

science curriculum developer and a researcher in science education 

convinces me that while an excellent job was done in providing stimulating 

new mathematics and science courses for the most highly motivated and 

academically talented, the majority of all students have been very nearly 

neglected. I believe that we must now turn energetically to the much 

more difficult task of coming to understand the needs and qualities 

of all students» and begin developing courses and techniques with which

to serve them better. Such an effort is needed in order to help produce

a generation of citizens better able to discharge their public respon­

sibilities at a time when an understanding of science is important in 

dealing wisely with many important societal Issues. Concomitantly it 

would begin to deal in a powerful and lasting way with the goal of 

increasing the participation of minorities, women, and the handicapped

in the sciences.
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Responses to questions submitted by Honorable Harrison Williams, Chairman 
Committee on Hu m a n  Resources from Dr, F, James Rutherford, Assistant 
Director for Science Education.

Question 2

One policy issue increasingly before the committee has been the role 
of the public in making decisions about priorities and policy in 
research. Particularly in the biomedical research area— with the 
President’s Commission on Human Subjects, recent legislation to 
regulate the safety of DNA research and future legislative initiatives—  
this issue will be a real one for the committee. I wonder if each 
of you could provide me with your thoughts about the role of the 
public— particularly, in determining research priorities, in involve­
ment at the research institution level and in national policy making.

Response

I am convinced that the general public has an important role to play 

in the decision-making process that leads to the setting of national 

research policy. It is not at all clear in my mind at this time 

just how the responsibility can be divided between the public and 

the scientific community, or on how the process would work in practice. 

However, what is certain, I believe, is that it will not be possible 

to work out any satisfactory system of divided authority unless and 

until there is a much fuller public understanding of science than now 

exists. As I pointed out in response to your first question, we have 

neglected the majority of our students as far as science education is 

concerned— and yet they too are the "general public." Even our colleges 

do not, for the most part, prepare either their science or non-science 

students to deal with the value and social questions related to science 

and technology. It is for this reason, among others, I hope to lead the 

science Education Directorate into an intense and persistent effort 

to improve the science instruction of all students.
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Responses to questions submitted by Honorable Harrison Williams, C h a i r m a n  
Committee on Human Resources from Dr. F. James Rutherford, Assistant 
Director for Science Education.

Question 3

Information regarding CIA drug experimentation on unwitting subjects 
as well as experiments on prisoners and other institutionalized 
persons raise the question of the need for basic standards in research.
Do you believe that there can be standards of conduct and ethics in 
science— in research and teaching— which can be openly arrived at and 
agreed to by the research community? Is there a proper role for NSF 
in encouraging the adoption of such standards? Is there a proper role 
for the public?

Response

I find this in some ways a difficult question. It is my strong belief 

that there ought to be high standards of conduct and ethics in both 

scientific research and science teaching. Indeed, research is itself 

based on a set of implicit but impressive value standards, and until 

recently scientists had little reason to question them.

But now scientific research is closely associated with questions of 

social policy and individual welfare, and it is less clear than before 

just what the effect of new scientific knowledge will be on individuals 

and society as a whole. This is a subject to which NSF and many others 

are giving increased attention and properly so. I believe we should 

make every effort to bring together scientists and the public in a 

continuing dialogue in this area. The role of the Education Directorate 

In this should, I believe, be a double one. First, it should support 

thoughtful scholarship Intended to explore the issues and bring them 

to the attention of scientists, students and the general public.

Second, it should support efforts to promote open, productive dis­

cussion of ethical questions between scientists and citizens.



Response to question submitted by Honorable Edward M. Kennedy, Chairman, 
Subcommittee on Health and Scientific Research, from Dr. F. James Rutherford 
Assistant Director for Science Education.

Subject: Minorities and the Poor in Science

Question: This Committee has a continuing concern over the
underrepresentation of minorities and students from 
economically deprived areas in science and engineering.
The Congress has authorized a program and resource 
center for science and engineering, under which planning 
grants have been awarded to develop proposals for the 
establishment of these centers to encourage such students 
to become involved in these careers.

Assuming that the planning grants result in a substantial 
number of strong proposals, would you support expansion of 
the program in the budget as prepared by the Foundation 
and submitted to the Office of Management and Budget?

If not, what alternatives do you see as appropriate 
remedies for this underrepresentation?

Answer:

Yes, I would support expansion of the resource center program in 

order to initiate several centers. My understanding is that the 

program aspect of the authorization goes beyond the establishment 

of the single center during the coming year.

We will soon receive proposals from holders of planning grants as 

well as from others who are eligible to submit. Inasmuch as the 

centers alone cannot provide a lasting solution to the problem of 

underrepresentation, it will be necessary to pursue other avenues 

simultaneously. In particular we must begin to attack the problem 

when it first manifests itself, which is before children even reach

high school.



R es po ns es  to  q u e s ti o n s  su b m it te d  by  H on or ab le  Edward M. Ke nnedy , Cha irm an , 
Su bc om mi tte e on H eal th  an d S c ie n t i f ic  R ese arc h , fro m D r.  F.  Jam es R u th erf o rd  
A s s is ta n t  D ir e c to r  fo r  S c ie n ce  E duca ti on .

Q uest io n :

1.  Fo r th e  p a s t f iv e  o r s i x  y e a rs , NSF has had  no lo n g -r an g e  p la n  
fo r  sc ie n ce  e d u ca ti o n  and bu dg et  r e q u e s ts  fo r  pr og ra m s show no 
su s ta in e d  p a t t e r n .  A f te r  you r " s e t t l i n g - i n "  p e r io d , w i l l  you 
p re p are  a lo n g -r an g e  p la n  fo r  th e  E duca tion  D ir e c to ra te ?

An swer:

W ha teve r th e  s i t u a t i o n  may ha ve  be en  in  th e  re c e n t p a s t ,  I  s tr o n g ly

f e e l  th a t  th e  Scie nce E d u ca ti o n  D ir e c to ra te  ca nnot in f lu e n c e  th e  fu tu re

u n le s s  i t  do es  dev el op a th o u g h tf u l , in fo rm ed  and  im a g in a ti v e  lo n g -r an g e  

p la n . I se e no re aso n  to  sp en d much tim e s e t t l i n g  in  and w i l l  beg in  

im m ed ia te ly  to  d esi g n  a p la n  o f a c ti o n  th a t  a d d re sse s  wh at I  b e li e v e  

a re  c u r re n t ly  th e  c h ie f  n eeds in  sc ie n c e  e d u ca ti o n . In  c o n s tr u c ti n g  

th e  p la n  I w i l l  se ek  e x te n s iv e  in te r n a l  and e x te rn a l  ad v ic e  in c lu d in g  

c o n s t i tu e n ts ,  o th e r  F e d e ra l a g en c ie s  and  in te r e s te d  C o n g re ss io na l

co m m it te es.

P erh aps I  sh ou ld  in d ic a te  now wh at I th in k  th e  mo st u rg e n t ne ed s a re  in  

sc ie n c e  ed u ca ti o n . B r ie f ly  s t a te d ,  th e se  a r e :  to  bro aden  p a r t i c ip a t io n  

in  s c ie n c e ; and  to  b u il d  a s tr o n g  kn ow led ge  bas e upon whi ch  to  ach ie ve

th e  re fo rm  in  sc ie n ce  e d u c a ti o n .
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Q u e s ti o n :

2 . How do yo u v ie w  th e  p ro p o se d  E d u c a ti o n  D i r e c t o r a te  in c lu s io n  in  
a D ep ar tm en t o f  E d u c a ti o n ?

A ns w er :

Bas ed  on  th e  sk e tc h y  d e s c r i p t i o n s  I  ha ve  se en  o f  th e  fo rm  t h a t  a 

D epart m en t o f  E d u c a ti o n  m ig h t t a k e ,  I  wo uld be  v e ry  r e l u c t a n t  to  se e  

th e  S c ie n c e  E d u c a ti o n  D i r e c t o r a t e  t r a n s f e r r e d .  T h is  i s  n o t b ecau se  

I  wou ld  oppo se  a D epart m en t o f  E d u c a ti o n , f o r  on  th e  c o n t r a r y  I  te n d  

to  b e l i e v e  t h a t  su ch a d e p a r tm e n t wou ld  make s e n s e . I t  c o u ld  v e ry  

w e l l  b r in g  to g e th e r  many o f  th e  e d u c a ti o n  a c t i v i t i e s  now s c a t t e r e d  

th ro u g h  v a r io u s  a g e n c ie s , an d i t  wo uld p ro v id e  lo n g  o v e rd u e  r e c o g n i t io n  

o f  th e  c e n t r a l  p la c e  t h a t  e d u c a t io n  in  f a c t  h a s  in  o u r  s o c i e ty .

As I  u n d e rs ta n d  i t ,  th e  p ro p o se d  D epart m en t o f  E d u c a ti o n  w ou ld  fo c u s  

m ost  o f  i t s  a t t e n t i o n  an d r e s o u r c e s  on  su ch  im p o rta n t p u b l i c  n eed s a s  

a c h ie v in g  e q u i ty ,  in s u r in g  b a s i c  su p p o r t f o r  e v e ry  sc h o o l in  th e  la n d , 

c o o r d in a t in g  a c t i v i t i e s  b e tw een  l o c a l  an d n a t i o n a l  e d u c a t io n  a g e n c ie s , 

an d p ro v id in g  l e a d e r s h ip  in  s e t t i n g  s t a n d a r d s . How ev er , I  wo uld n o t 

e x p e c t su ch  a d e p a r tm e n t t o  hav e th e  c a p a b i l i t y  o f  c o n c e n t r a t in g  

i n t e n s e ly  on p a r t i c u l a r  c o n te n t  a r e a s .  Th e NSF h a s  th e  a b i l i t y  to  

r e s t r i c t  an d i n t e n s i f y  I t s  a t t e n t i o n  o f  th e  s p e c i f i c  p ro b le m s o f 

te a c h in g  o f  s c ie n c e  an d m a th e m a ti c s , an d t h i s  co u ld  be l o s t  by  a mo ve. 

The S c ie n c e  E d u c a ti o n  D i r e c t o r a t e 's  g r e a t e s t  s t r e n g th  may be  t h a t  i t  

i s  u n iq u e ly  q u a l i f i e d  by  o r g a n i z a t i o n a l  p o s i t i o n  an d 20  y e a r s  o f  

e x p e r ie n c e  to  work s u c c e s s f u l l y  w it h  b o th  th e  s c i e n t i f i c  co mmun ity

an d e d u c a t io n a l  p r a c t i t i o n e r s .
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Question:

3. What should be the highest priority for the Science Education 
Directorate in the allocation of funds? Should the emphasis be 
on elementary, secondary, undergraduate-level education? Should 
the emphasis be on teacher education?

Answer:

In my judgment the major purpose of the Science Education Directorate

ought to be to foster the broadest possible participation in science.

This means initiating and supporting those activities that will

(1) find ways to provide all students— irrespective of family back­

ground, academic talent or career ambitions— with an understanding 

of science necessary for responsible citizenship in today's world;

(2) increase the opportunities for adults to gain scientific information

and to interact with scientists as they deal with science and technology- 

related societal issues; and (3) recruit professional scientists and

engineers from underrepresented groups— the poor, the minorities,

women and the handicapped.

To bring this about will, I believe, require four steps: (1) The 

reform of college science education so that it serves the proper

needs of all students, not just science majors. Since most under­

graduates (especially those underrepresented in the sciences) go 

to four-year colleges and two-year colleges rather than to the

large research universities, there should be a concentration on such

institutions to strengthen their science programs generally.

98 -146  0  -  77 - 5
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An sw er  3 c o n ti n u e d  -  2 -

(2 ) S t re n g th e n in g  an d e n la r g in g  p ro g ra m s su ch a s  th e  e x i s t i n g  

P u b l ic  U n d e rs ta n d in g  o f  S c ie n c e  an d th e  S c ie n c e  f o r  C i t i z e n s  p ro gra m  

a s  a way to  q u ic k ly  in c r e a s e  a d u l t  u se  o f  an d s u p p o r t f o r  s c ie n c e .

(3 ) D ev e lo p in g  a more v ig o r o u s , p e n e t r a t i n g  an d c a r e f u l l y  t a r g e t e d  

r e s e a r c h  an d dev el opm en t e f f o r t  in  s c ie n c e  e d u c a t io n  th a n  now e x i s t s .

In  o r d e r  to  b r in g  abou t m ajo r r e fo rm s  in  s c ie n c e  an d m a th e m a ti c s  

i n s t r u c t i o n ,  we nee d to  know  m or e th a n  we know  now,  w hi ch  i s  to  sa y  

t h a t  we need  to  g a in  a s c i e n t i f i c  u n d e r s ta n d in g  o f  s c ie n c e  l e a r n i n g .

(4 ) A m a jo r  o v e rh a u l o f  j u n i o r  h ig h  sc h o o l s c ie n c e  an d m a th e m a ti c s .

Of th e s e  fo u r  s t e p s ,  th e  f i r s t  t h r e e  ca n  be  acco m p li sh ed  by  m o d i f i c a t io n  

an d e x te n s io n  o f  e x i s t i n g  p ro g ra m s , b u t th e  l a s t  on e w i l l  r e q u i r e  an  

e n t i r e l y  new  t h r u s t .  L e t me t r y ,  t h e r e f o r e ,  to  i n d i c a t e  why I  f e e l  

so  s t r o n g ly  t h a t  h ig h  p r i o r i t y  be  g iv e n  to  th e  im pr ov em en t o f  j u n i o r  

h ig h  s c h o o l s c ie n c e .  Some o f  my r e a s o n s  f o r  w a n ti n g  to  c o n c e n t r a te  

s p e c i a l  e f f o r t  on  c u r r ic u lu m  d e v e lo p m e n t,  te a c h in g  t r a i n i n g  an d r e s e a r c h  

an d develo p m en t a t  t h i s  l e v e l  in c lu d e :  (1 ) Mos t s tu d e n ts  r e c e iv e  no  

more th a n  fo u r  y e a r s  o f  fo rm a l s c ie n c e  i n s t r u c t i o n  in  t h e i r  l i v e s ,  an d 

th r e e  o f  th o s e  a r e  in  j u n i o r  h ig h  s c h o o l , (2 ) By th e  en d o f  th e  

n in th  g r a d e , m in o r i t i e s  an d g i r l s  hav e l a r g e l y  d e c id e d  t h a t  th e y  

can n o t be co me s c i e n t i s t s  an d i n  e f f e c t  d ro p  o u t o f  s c ie n c e  once  an d 

f o r  a l l .  (3 ) S c ie n ce  e d u c a t io n  a t  t h a t  l e v e l  h a s  lo n g  been  ig n o re d , 

n e v e r  h a v in g  r e c e iv e d  th e  a t t e n t i o n  acc o rd e d  e le m e n ta ry  an d h ig h

sc h o o l s c ie n c e  te a c h in g .
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Answer 3 continued - 3 -

A program to bring about a significant improvement in junior high 

school science should incorporate a balanced combination of curriculum 

development, teacher education and research.
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Q u e s ti o n :

4 . Wha t i s  th e  r o l e  o f r e s e a r c h  i n  th e  im pr ov em en t o f  s c ie n c e  e d u c a t io n , 
an d u n d e r  wh os e a u s p ic e s  sh o u ld  t h a t  r e s e a r c h  be  c a r r i e d  o u t?

Ans wer :

One o f  th e  im m ed ia te  ta s k s  I  w ou ld  e x p e c t to  a c c o m p li sh  i s  th e  d e s ig n

o f  a r e s e a r c h  pro gra m  in  s c ie n c e  an d m ath em a ti c s  e d u c a t io n . Th e

in te n s io n  wou ld  be  f i r s t  to  i d e n t i f y  th o s e  few l i n e s  o f  r e s e a r c h  t h a t  

h o ld  th e  m ost  p ro m is e  o f  g e n e r a t in g  p e n e t r a t i n g  i n s i g h t s  to  th e  l e a r n in g

p r o c e s s . Eac h o f  th e s e  r e s e a r c h  t h r u s t s  w i l l  be  c a r e f u l l y  d e l i n e a t e d

in  o r d e r  to  e x p re s s  to  th e  r e s e a r c h  co mmun ity  th e  F o u n d a t io n 's

p r i o r i t i e s  in  t h i s  a r e a  an d to  g u id e  p ro gra m  o f f i c e r s .  P a r t  o f  th e

p la n  w i l l  in c lu d e  p ro v is io n  f o r  p e r io d i c  re v ie w  by  r e s e a r c h e r s  an d

p r a c t i t i o n e r s  o f  wha t p r o g re s s  i s  b e in g  made so  t h a t  each  l i n e  o f

r e s e a r c h  can  be  a d ju s te d  a s  n e c e s s a ry  to  s t a y  on  t a r g e t .

I m p l i c i t  in  my w is h  to  g r e a t l y  i n c r e a s e  th e  E d u c a ti o n  D i r e c t o r a t e 's  

r e s e a r c h  e f f o r t  i s  th e  b e l i e f  t h a t  i t  i s  th e  a p p r o p r ia te  a g e n c y . I t

h as th e  m od el  o f  th e  r e s e a r c h  d i r e c t o r a t e s  to  fo l lo w , w ork in g  c o n ta c t s  

w it h  b o th  th e  r e s e a r c h  an d s c ie n c e  te a c h in g  c o m m u n it ie s,  an d a m is s io n

t h a t  can  d i r e c t l y  an d q u ic k ly  c a p i t a l i z e  on  r e s e a r c h  p r o g r e s s ,  a s  w e ll

a s  p r o v id in g  th e  s u b s ta n c e  o f  t h e  r e s e a r c h  s t u d i e s .
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Question:

5. What opportunities are there in the current NSF education programs 
and in the structure of the Directorate for Science Education to 
conduct (either in-house or through grants and contracts) exploratory, 
diagnostic or other activities necessary for policy and program 
planning?

Answer:

The Office of Program Integration has been established to provide 

long-range planning and program evaluation services to the Science

Education Directorate. This office is organizationally independent

of the staff that makes program award recommendations and monitors

projects. Its major responsibility is to provide, through staff

studies and external contracts, the program reviews, evaluations and

needs assessments that are necessary for long-range planning.

Examples of activities of OPI include: 3 contracts for science

education needs assessment on the pre-college level and contracts just

getting underway to evaluate five Science Education Directorate programs.

Using in-house resources, OPI has recently conducted an evaluation of

a set of projects designed to upgrade the science training of women 

and facilitate reentry into the job market of women with science

training who are unemployed or underemployed.



63

Q u e s ti o n :

6 . Are  yo u s a t i s f i e d  w it h  t h e  wa ys  in  w hic h  th e  F o u n d a ti o n  g e t s  a d v ic e  
an d e v a lu a t io n  o f  i t s  e d u c a t io n  p ro gra m  d i r e c t i o n ?  Of i t s  in d iv id u a l  
pro gra m s?

A nsw er :

At  t h i s  ti m e , I  do n o t have  mu ch f i r s t  ha nd  kn ow le dg e o f  how s a t i s f a c t o r i l y

th e  a d v ic e  an d e v a lu a t io n  m ec han is m s a r e  w ork in g  f o r  th e  S c ie n c e  E d u c a ti o n

D i r e c t o r a te .  Thes e a r e  a d v is o ry  g ro u p s in  p la c e  an d a s e r i e s  o f  e x te r n a l  

re v ie w s  o f  th e  in d iv id u a l  p ro g ra m s h as  bee n i n s t i t u t e d .  I f  I  f in d  t h a t

th e s e  do  n o t p ro v id e  th e  c r i t i c a l  h e lp  I  b e l i e v e  we n e e d , th e n  I  w i l l

n o t h e s i t a t e  to  lo o k  f o r  way s to  im pro ve  th e  p r o c e s s .



Q u e s ti o n :

7. How wo uld you a l t e r  o r  ad d to  th e  F o u n d a t io n 's  e f f o r t  to  im pr ov e 
s c ie n c e  e d u c a ti o n  an d o p p o r t u n i t i e s  f o r  wom en, m i n o r i t i e s  an d 
h an d ic ap p ed  i n d i v i d u a l s — th e  u n d e rse rv e d  an d u n d e r re p re s e n te d  
m a jo r i ty  o f  o u r s o c ie ty ?

A nsw er :

As I i n d ic a te d  e a r l i e r ,  I  b e l i e v e  t h a t  th e  S c ie n c e  E d u c a ti o n  D i r e c to r a te  

e f f o r t s  sh o u ld  c o n c e n t r a te  on  th e  g o a l o f  im p ro v in g  s c ie n c e  e d u c a ti o n  

an d s c ie n c e  c a r e e r  o p p o r t u n i t i e s  f o r  th o s e  whom we hav e l a r g e l y  

b y p a s se d . The  u n d e rse rv e d  an d u n d e r re p re s e n te d  d o , a s  yo u r i g h t l y  

s u g g e s t ,  c o n s t i t u t e  th e  m a jo r i t y  o f  o u r  s o c i e t y .  In  t r y in g  to  c o r r e c t  

t h i s  u n a c c e p ta b le  s t a t e  o f  a f f a i r s ,  t a r g e te d  p ro g ra m s, su ch  a s  M IS IP , 

be  c o n ti n u e d  ev en  w h il e  th e  u n s h e l te r e d  p ro g ra m s, su ch  a s  CAUSE, s t r i v e  

to  b ro a d e n  p a r t i c i p a t i o n .  To th e  d e g re e  th e y  a r e  s u c c e s s f u l ,  th e  

t a r g e t e d  p ro gra m s sh o u ld  e v e n tu a l l y  e l im in a te  th e  nee d f o r  t h e i r  

c o n ti n u e d  e x i s te n c e .  T h is  i s  to  sa y  t h a t  th e  pro b le m  h a s  m a n i f e s ta t io n s  

a t  a l l  l e v e l s  o f  e d u c a t io n , an d a l l  nee d a t t e n t i o n .

How ev er , in  o rd e r  to  b r in g  a b o u t a per m an en t re m ed y, i t  w i l l  be  n e c e s s a ry  

I  b e l i e v e ,  to  la u n c h  a m a jo r a t t a c k  on  th e  p ro b le m  a t  th e  j u n i o r  h ig h  

sc h o o l y e a r s .  As I in d i c a t e d  e a r l i e r  th e  p e r io d  o f  e a r l y  a d o le s c e n c e  

i s  th e  c r i t i c a l  ti m e  f o r  y o u n g s te r s  a s  f a r  a s  p r e s e r v in g  t h e i r  

o p p o r t u n i t i e s  f o r  th e  f u t u r e ,  an d p a r t i c u l a r l y  so  in  s c ie n c e .
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Q u e s ti o n :

8 . Do es  th e  p e e r  re v ie w  p ro c e s s  s e rv e  i t s  p u rp o se s  w e ll  in  s c ie n c e  
e d u c a t io n ?  Ar e th e  f u n c t io n s  o f  p e e r  re v ie w  in  th e  D i r e c to r a te  
f o r  S c ie n c e  E d u ca ti o n  th e  sam e o r  d i f f e r e n t  from  th o s e  in  th e  s o -  

c a l l e d  " r e s e a r c h  d i r e c t o r a t e s " ?

A nsw er :

H i s t o r i c a l l y ,  NSF h as  p ro v id e d  o n ly  a t i n y  f r a c t i o n  o f  th e  t o t a l  o f  

f e d e r a l  e x p e n d i tu r e s  f o r  e d u c a t io n . N e v e r th e le s s , th e  S c ie n c e  E d u c a ti o n  

A c t iv i t y  o f  NSF h as  had a s i g n i f i c a n t  im p a c t.  The c o rn e r s to n e  o f  S c ie n c e  

E d u c a t io n ’ s ap p ro ach  (a s  w e ll  a s  f o r  NSF a s  a w hole ) i s  th e  fu n d in g  of 

h ig h - q u a l i t y  p r o j e c t s  th ro u g h  a c o m p e t i t iv e  p r o c e s s . T h is  a p p ro a c h  

( in  c o n t r a s t  to  an  e n t i t l e m e n t  a p p ro a c h )  c o n t r i b u te s  to  le v e r a g e  in  a 

nu mbe r o f  w ay s.  F i r s t ,  i t  a s s u r e s  t h a t  money i s  sp e n t on  o n ly  th e  

v e ry  b e s t  p r o j e c t s .  S eco n d ly , t h e r e  i s  a p r e s t i g e  f a c t o r  a s s o c i a t e d  

w it h  a c o m p e t i t iv e  NSF aw ar d t h a t  h as  a r i p p l e  e f f e c t .  Aw arded 

p r o j e c t s ,  o f  a s s u re d  q u a l i t y ,  s e t  ex am ple s an d e s t a b l i s h  s t a n d a r d s  f o r  

o th e r s  to  fo l lo w . T h ir d , th e  w r i t i n g  o f p ro p o s a ls  f o r  c o m p e t i t io n  

h e lp s  th e  p ro p o s in g  i n d iv id u a l s  an d o r g a n iz a t io n  fo rm u la te  t h e i r  

s c ie n c e  e d u c a t io n  p ro b le m s m or e c l e a r l y ,  an d t h i s  can  hav e a c e r t a i n  

b e n e f i t ,  ev en  i f  an  aw ar d i s  n o t  fo rt h c o m in g . I  b e l i e v e  t h a t  th e  

c o n s id e ra b le  e f f o r t  ex pen ded  in  com m unic ati ng  th e  r e a s o n s  f o r  d e n ia l  

to  u n s u c c e s s fu l  a p p l i c a n t s  f a c i l i t a t e s  t h i s  p ro c e s s  an d h a s  a

s i g n i f i c a n t  p a y o ff  f o r  th e  sy s te m  a s  a w ho le .

The  p e e r  re v ie w  p ro c e s s  i s  th e  key  to  m ak in g th e  ap p ro a c h  w ork . In  

S c ie n c e  E d u c a ti o n , " p e e r"  i s  d e f in e d  in  a way a p p r o p r ia te  to  th e  pro ble m  

a t  h an d . For exam ple , p r o p o s a ls  f o r  th e  develo pm ent o f  i n s t r u c t i o n a l
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An sw er  8 c o n ti n u e d  -  2 -

m a t e r i a l s  w i l l  be  re v ie w e d  by  t e a c h e r s  an d p r o s p e c t iv e  u s e r s  a s  w e ll  

a s  by  " p e e r s "  o f  th e  p ro p o s e r  d e f in e d  in  a n a rr o w  s e n s e . We s t r i v e  

a l s o  on  re v ie w  p a n e ls  to  hav e  a b a la n c e  in  te rm s o f  g e o g ra p h y , se x , 

an d m in o r i ty  s t a t u s .  P ro b le m s o f  e q u i ty  a r e  d e a l t  w it h  in  t h i s  way 

a s  w e ll  a s  by a p p r o p r i a t e l y  fo rm u la t in g  th e  r u l e s  o f  c o m p e ti ti o n  

th ro u g h  e x p l i c i t  c r i t e r i a .

In  summary, th e  p u rp o se  o f  p e e r  re v ie w  in  S c ie n c e  E d u c a ti o n  i s  th e  

sam e a s  th o s e  in  th e  r e s e a r c h  d i r e c t o r a t e s — to  s e l e c t  q u a l i t y  

p r o j e c t s .  S c ie n c e  E d u c a t io n , how ev er , c o n d u c ts  p e e r  re v ie w  in  a 

m an ne r a p p r o p r ia te  to  i t s  o b j e c t i v e s  w hic h  i s  r e f l e c t e d  in  th e  

ra n g e  an d mix  o f  r e v ie w e r  s k i l l  an d i n t e r e s t ,  an d in  th e  re v ie w

c r i t e r i a  u se d .



Q u e s ti o n :

9. How can  th e  D i r e c to r a te  im pro ve i t s  w ork in g  r e l a t i o n s  w it h  i t s  

c o n s t it u e n c y ?

Ans wer :

The S c ie n c e  E d u c a ti o n  D i r e c to r a te  h a s  many c o n s t i t u e n c i e s .  T h e re  

a r e ,  o f  c o u r s e ,  c a t e g o r i e s  o f  p e o p le ,  su ch  a s  e le m e n ta ry  sc h o o l 

t e a c h e r s ,  j u n i o r  an d s e n io r  h ig h  sc h o o l s c ie n c e  t e a c h e r s ,  c o l l e g e  

s c ie n c e  t e a c h e r s ,  u n i v e r s i t y  an d i n d u s t r i a l  s c i e n t i s t s ,  s c ie n c e  

t e a c h e r  t r a i n e e s ,  an d e d u c a t io n a l  r e s e a r c h e r s .  A ls o  th e r e  a r e  

many  i n s t i t u t i o n a l  c o n s t i t u e n c i e s ,  in c lu d in g  s c ie n c e  museu ms, 

l i b r a r i e s  an d t e l e v i s i o n ,  in  a d d i t i o n  to  s c h o o ls , c o l l e g e s  an d 

u n i v e r s i t i e s .  The p ro b le m  i s  how  to  m a in ta in  i n t e r a c t i o n  w i th  so  

many  d i f f e r e n t  c o n s t i t u e n c ie s .

I  w i l l  a t te m p t  to  u se  a v a r i e t y  o f  a p p ro a c h e s  to  t h i s  p ro b le m . One 

i s  th ro u g h  th e  s c i e n t i f i c  an d s c ie n c e  te a c h in g  s o c i e t i e s .  I  b e l i e v e  

I  hav e go od  r e l a t i o n s  w it h  su ch  o r g a n i z a t i o n s  a s  th e  A m er ic an  

A s s o c ia t io n  f o r  th e  Adv an ce men t o f  S c ie n c e , th e  N a ti o n a l S c ie n c e  

T e a c h e rs  A s s o c ia t io n ,  th e  N a t io n a l  A s s o c ia t io n  f o r  R e sea rc h  an d S c ie n ce  

T e a c h in g , th e  A s s o c ia t io n  f o r  th e  E d u c a ti o n  o f  T e a c h e rs  in  S c ie n c e , 

th e  A m er ic an  A s s o c ia t io n  o f  P h y s ic s  T e a c h e rs , th e  C o u n c il  o f  S c i e n t i f i c  

S o c ie ty  P r e s i d e n t s ,  an d o t h e r s .  My 6 t a f f  an d I  w i l l  lo o k  to  them  f o r  

g u id a n c e  in  s e rv in g  th e  s c ie n c e  e d u c a t io n  c o m m u n it ie s . A ls o , 1 

wou ld  e x p e c t to  e s t a b l i s h  op en  co m m u n ic a ti o n s w it h  th e  v a r io u s  

e d u c a t io n  o r ie n te d  o r g a n i z a t i o n s ,  su ch  a s  th e  A m er ic an  C o u n c il  on
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E d u c a ti o n , th e  A m er ic an  A s s o c ia t io n  o f  Co mm unity  an d J u n io r  C o ll e g e s  

an d th e  N a ti o n a l E d u c a ti o n  A s s o c ia t io n ,  th e  A s s o c ia t io n  o f  S c ie n c e -  

T ec hno lo gy  C e n te rs . W or ki ng  r e l a t i o n s  w it h  c o n s t i t u e n c i e s  in  s p e c i a l  

c a t e g o r i e s ,  su ch  a s  m i n o r i t i e s ,  women an d h a n d ic a p p e d , an d be  

e s t a b l i s h e d  th ro u g h  a d v is o ry  co m m it te e s  an d th ro u g h  c o n ta c t  w it h  

th o s e  n a t i o n a l  p ro g ra m s o r  su b g ro u p s  w i th in  o r g a n i z a t i o n s ,  e . g .  th e  

O f f ic e  o f  O p p o r tu n i t ie s  in  S c ie n c e  o f  th e  AAAS, t h a t  hav e  s p e c i a l  

c o n c e rn  an d know le dge.

F i n a l l y ,  I  ho pe  t h a t  th e  r e s o u r c e s  ca n  be  fo und  to  e n a b le  th e  pr og ra m  

o f f i c e r s  to  d e v o te  a l a r g e r  f r a c t i o n  o f  t h e i r  ti m e  to  p e r s o n a l  c o n ta c t

w it h  o u r  c l i e n t e l e  in  th e  f i e l d .  As A s s i s t a n t  D i r e c to r  f o r  S c ie n c e

E d u c a ti o n  I  b e l i e v e  t h a t  on e o f  my c h i e f  d u t i e s  w i l l  be  to  i n s i s t  

t h a t  we c o n t in u a l ly  p r e s e n t  o u r  id e a s  an d p ro g ra m s to  o u r  v a r io u s  

c o n s t i t u e n c i e s ,  and to  t h i s  en d I  w i l l  p e r s o n a l ly  m ee t w it h

c o n s t i tu e n c y  g ro u p s a s  o f t e n  a s  p o s s ib l e .



74

Q u e s ti o n :

10. In  th e  p a s t  two  y e a r s ,  m o ra le  r e p o r t s  f o r  S c ie n c e  E d u c a ti o n
D i r e c to r a te  s t a f f  hav e bee n  v e ry  lo w . What  p la n s  do  yo u hav e 
f o r  r a i s i n g  your s t a f f ’ s m o ra le ?  Do yo u p la n  an y pro gra m  o f 

p r o f e s s io n a l  dev el opm en t f o r  them ?

A ns w er :

In  my ju d g m e n t,  th e  b e s t  way to  r a i s e  s t a f f  m o ra le  i s  to  in v o lv e  them  

in  a v ig o ro u s  new t h r u s t ,  on e t h a t  th e y  b e l ie v e  in  an d t h a t  a d d r e s s e s  

i t s e l f  to  im p o rt a n c e . The s t a f f  i s ,  I  b e l i e v e ,  an  e x c e l l e n t  o n e , 

b u t th e  l a s t  h a l f  do ze n y e a r s  have  b een  e s p e c i a l l y  d i f f i c u l t  f o r  

them  f o r  many w e ll  known r e a s o n s . In  th e  6 0 's  th e y  ha d a w e ll  d e f in e d  

m is s io n , knew  wha t th e y  ha d to  d o , an d f o r  th e  m os t p a r t  d id  i t  w it h  

e n e rg y , im a g in a ti o n  an d h ig h  s p i r i t s .  Th ey  knew th e y  w er e d o in g  

im p o rta n t wor k an d whe re  th e y  w er e h e a d e d . S in ce  ab o u t 19 70  t h i s  

se n se  o f  d i r e c t i o n  and p u rp o se  h a s ,  I  b e l i e v e ,  bee n  m is s in g , an d 

hen ce  th e  r e c e n t  c u t-b a c k s  an d p u b l ic  c r i t i c i s m s  hav e bee n a l l  th e  

mo re d e v a s t a t i n g .  I f  I  ca n  su c ceed  in  a r t i c u l a t i n g  a m b it io u s  new 

g o a ls  t h a t  make go od  se n se  to  th em , to  th e  A d m in is t r a t io n  an d to  

C o n g re ss , th e n  I  ha ve  no  dou b t t h a t  th e  s t a f f  w i l l  go  to  wor k 

w it h  me to  a c h ie v e  th o s e  g o a l s . I f  s o , th e  m o ra le  pro b le m  sh o u ld  

l a r g e l y  t a k e  c a r e  o f  i t s e l f .
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Q u e s ti o n :

11 . In  wha t w ay s,  i f  a n y , sh o u ld  NSF be  in v o lv e d  in  th e  d ev elo pm en t 
o f  c u r r i c u l a  in  s c ie n c e  an d m a th em a ti c s?

A ns w er :

I  s t r o n g ly  su p p o r t th e  v ie w  t h a t  once  a g a in  NSF sh o u ld  become in v o lv e d

in  c u r r ic u lu m  develo pm en t i n  s c ie n c e  an d m a th e m a ti c s .

F i r s t ,  I  wo uld l i k e  to  s u g g e s t  t h a t  i n s te a d  o f  c o n c e n t r a t in g  on

d e v e lo p in g  s c ie n c e  c o u r s e s  f o r  o u r  m os t h ig h ly  m o ti v a te d  s tu d e n t s ,

th e  e f f o r t  t h i s  ti m e m ust  be to  d e v e lo p  c o u r s e s  an d m eth o d s t h a t  

w i l l  s e rv e  a l l  o f  th e  o th e r  s t u d e n t s ,  nam el y th e  m a jo r i ty  b y p asse d

in  th e  e a r l i e r  e f f o r t .

S econd , I t  se em s c l e a r  to  me t h a t  ou r new c u r r ic u lu m  e f f o r t  sh o u ld

c o n c e n t r a te  on  th e  v e ry  c r u c i a l  y e a r s  o f  e a r l y  a d o le s c e n c e . In  th e

j u n i o r  h ig h  s c h o o ls  i s  w her e m ost  s tu d e n ts  r e c e iv e  m ost  o f  t h e i r

fo rm a l s c ie n c e  i n s t r u c t i o n .

T h ir d , I  am n o t a t  a l l  c o n v in c e d  t h a t  th e  m od el  o f  c u r r ic u lu m  

dev e lo p m en t u se d  in  th e  6 0 's  i s  a p p r o p r ia te  f o r  th e  new  t a s k .  For  

so un d p e d a g o g ic , p s y c h o lo g ic a l ,  ec on om ic  an d p o l i t i c a l  r e a s o n s , i t

i s  im p o rta n t to  b u i ld  on  o u r  e x p e r ie n c e  o f  th e  6 0 's  in  c u r r ic u lu m

dev e lo p m en t w it h o u t t r y in g  t o  d u p l i c a t e  i t .  In  t h i s  r e s p e c t ,  on e

new  id e a  I  wo uld w is h  to  e x p lo r e  i s  th e  p o s s i b i l i t y  o f  p ro d u c in g  a 

l a r g e  p o o l o f  c u r r ic u lu m  m a t e r i a l s  ( te a c h in g  u n i t s ,  a c t i v i t i e s ,  

d a ta  f i lm s ,  com pute r p ro g ra m s , e t c . )  from  th e  lo c a l  sc h o o l d i s t r i c t s

9 8 -1 4 6  0  -  77  - 6
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An sw er  11 c o n ti n u e d  -  2 -

an d p u b l i s h e r s  co u ld  f r e e ly  d e s ig n  t h e i r  own ju n i o r  h ig h  sc h o o l 

s c ie n c e  p ro g ra m s. T h is  m ig h t a v o id  some  o f  th e  p ro b le m s e x p l i c i t  in  

d e v e lo p in g  l a r g e  s c a l e ,  t i g h t l y  d e s ig n e d  c o u rs e s  t h a t  f o r  on e 

re a s o n  o r  a n o th e r  can n o t be  u se d  i n t a c t  by  th e  s c h o o ls  an d t h a t  a r e  

un eco n o m ic a l f o r  p u b l i s h e r s  to  i n v e s t  i n .

F i n a l l y ,  i t  sh o u ld  be  n o te d  t h a t  an y  new  c u r r ic u lu m  e f f o r t  sh o u ld  

d e l i b e r a t e l y  s t r i v e  f o r  d i v e r s i t y .  By s im u lta n e o u s ly  s u p p o r t in g  

s e v e r a l  h ig h  q u a l i t y  e f f o r t s  f o r  an y  p a r t i c u l a r  g ra d e  l e v e l  t h a t  

d i f f e r  fr om  each  o th e r  in  p h i lo s o p h y  an d a p p ro a c h , th e  s c h o o ls  

co u ld  be  a s s u re d  a g r e a t e r  sp e c tr u m  o f  c h o ic e  an d an y c o n c e rn s

ab o u t m o n o l i th ic  s c ie n c e  c u r r ic u lu m  wou ld  be  d i s p e l l e d .



77

Question:

12. Do you support the view that science teachers need continuous 
programs to update their education?

Answer:

I suppose that teachers in all fields need periodic updating, but

I know that science teachers do. Scientific knowledge grows too

rapidly for preservice preparation to suffice for an entire career 

of teaching. To go more than five years without updating in one's 

field is to become professionally obsolete.

But the need for continuing science teachers education is greater 

than just staying up-to-date in one's field. Science teachers need

to be prepared to deal with current societal issues that are related

to their field. Currently, for example, there is great public 

interest in issues such as energy, environmental protection, 

population, the control of scientific experimentation and the 

applications of science and technology, such as computers and nuclear 

reactors. Science teachers need to help their students understand 

the scientific components of such problems, although they themselves 

often do not have suitable preparation for handling science-related 

social issues. Continuing education is needed, I believe, for this 

purpose as well as for subject-matter updating.



78

Q u e s ti o n :

13 . Should  fu n d in g  be  in c r e a s e d  to  b ro ad en  an d u p d a te  th e  e d u c a t io n  
o f  s c ie n c e  t e a c h e r s  by  m ea ns  o f  en d e a v o rs  su ch  a s  summer  
i n s t i t u t e s ,  ac ad em ic  y e a r  i n s t i t u t e s ,  e tc ?

Ans wer :

W hi le  th e  NSF does n o t hav e th e  s o le  r e s p o n s i b i l i t y  f o r  th e  c o n ti n u o u s  

u p g ra d in g  o f  s c ie n c e  an d m a th e m a ti c s  te a c h e r s  i t  d o e s , I  b e l i e v e ,  hav e 

a c r u c i a l  r o l e .  Fundin g sh o u ld  be  s u b s t a n t i a l l y  in c r e a s e d  in  th e  n e x t 

few  y e a r s .  By em p h asiz in g  l o c a l l y  d ev e lo p ed  an d a t te n d e d  s c h o o l -  

c o l l e g e  c o o p e ra t iv e  i n s t i t u t e s  r a t h e r  th a n  n a t i o n a l  o n e s , I  b e l i e v e  

i t  i s  p o s s ib l e  to  in c r e a s e  th e  f re q u e n c y  an d v a lu e  o f  c o n t in u in g  

s tu d y  f o r  s c ie n c e  t e a c h e r s .  Such  p ro gra m s sh o u ld  d e a l  w i th  some 

o f th e  l a t e s t  dev e lo p m en ts  in  s c i e n c e ,  in fo rm  th e  t e a c h e r s  on  new 

m et hods an d m a t e r i a l s ,  an d h e lp  them  work o u t wa ys  an d m ea ns  f o r  

a c h ie v in g  f u l l  p a r t i c i p a t i o n  in  s c ie n c e  o f  a l l  s tu d e n ts  in  t h e i r  

s c h o o ls .  In  a l l o t t i n g  w h a te v e r  fu n d s  bec om e a v a i l a b l e  f o r  t h i s  

p u rp o s e , I  wo uld a s s ig n  p r i o r i t y  to  p ro v id in g  h e lp  to  j u n i o r  h ig h  

sc h o o l s c ie n c e  an d m a th e m a ti c s  t e a c h e r s .



Question:

14. What do you think are the most important problems or needs in 
pre-college science education?

Answer:

I have covered many of these points in my answer to some of the 

other questions. By way of summary, I think we must now turn our

attention to the students who are not by inclination or ability likely 

to end up in the sciences. For amny reasons related to the importance 

of the early adolescent years, to the structure of the American 

school system, to social concerns and to history, I believe that

there should be a special focus on the junior high school years.
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Q u e s ti o n :

15. Do yo u b e l i e v e  t h a t  s tu d e n ts  a t  th e  p r e - c o l l e g e  l e v e l  to d a y  
a r e  n o t  a s  w e ll  p re p a re d  in  s c ie n c e  a s  w er e th e  s tu d e n ts  o f  
th e  1 9 6 0 's ?  I f  so , w ha t a r e  t h e  r e a s o n s  f o r  t h i s ?

Ans wer :

P re l im in a r y  f in d in g s  o f  s t u d i e s  we a r e  c o n d u c ti n g  sho w t h a t  l e s s  

s c ie n c e  i s  b e in g  ta u g h t to  an d l e a r n e d  by  th e  g r e a t  b u lk  o f  s t u d e n t s .  

In  e le m e n ta ry  sc h o o ls  f i n a n c i a l  p r e s s u r e s  an d th e  b a c k - to - b a s i c s  

mo veme nt hav e  le d  to  a d e c re a s e  in  am ou nt  o f  ti m e  sp e n t on  s c ie n c e .  

S c ie n c e  i s  n o t  c o n s id e re d  a b a s ic  ( a l th o u g h  m a th e m a ti c s  i s ) .  At  th e  

s e n io r  h ig h  s c h o o l l e v e l ,  ad vanced  s c ie n c e  c o u r s e s  a r e  v ie w ed  a s  

e l i t i s t  an d fe w er s tu d e n ts  o th e r  th a n  th e  s c i e n t i f i c a l l y  m o ti v a te d  

an d t a l e n t e d  a r e  e l e c t i n g  to  ta k e  s c ie n c e  be yo nd  r e q u i r e d  g e n e r a l

c o u r s e s .

T h is  i s  a l l  r e f l e c t e d  by  th e  w e l l - p u b l ic iz e d  d e c l in e  in  t e s t  s c o r e s .  

S c i e n t i f i c a l l y  m o ti v a te d  an d t a l e n t e d  s tu d e n ts  a r e  s tu d y in g  a s  mu ch 

s c ie n c e  an d p e rfo rm in g  a s  w e l l  o r  b e t t e r  on  s ta n d a rd iz e d  t e s t s  a s  

th e y  have  in  th e  p a s t .  O th e r s t u d e n t s  a r e  s tu d y in g  l e s s  s c ie n c e  

an d a p p e a r  to  be p e rfo rm in g  l e s s  w e l l  on  t e s t s .

The re a s o n s  f o r  t h i s  d e c re a s e  in  s c ie n c e  i n s t r u c t i o n  a r e  u n d o u b te d ly  

co m ple x. Ho we ver a s i g n i f i c a n t  f a c t o r  i s  t h a t  s c ie n c e  i s  n o t  se e n  a s 

a " b a s ic "  b u t a s  th e  e x c lu s iv e  p ro v in c e  o f  s c i e n t i s t s ,  an d th e  s c i e n ­

t i f i c a l l y  t a l e n t e d  an d m o tiv a te d . In  my s ta te m e n t  to  th e  Com m it te e on  

Human R e so u rc e s  I  a f f ir m e d  th e  b ro a d e n in g  o f  p a r t i c i p a t i o n  in  s c ie n c e  

a s  my p r im a ry  g o a l a s  A s s i s t a n t  D i r e c to r  f o r  S c ie n c e  E d u c a ti o n .
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Q u e s ti o n :

16 . Do yo u rec om me nd t h a t  s c h o o ls  sp en d m or e ti m e  a t  th e  p r e - c o l l e g e  
l e v e l  on  te a c h in g  th e  " b a s ic s " ?  I s  s c ie n c e  th o u g h t o f  a s  on e 
o f  th e  " b a s ic s " ?

A ns w er :

I t  i s  d i f f i c u l t  to  re sp o n d  to  q u e s t io n s  a b o u t th e  " b a s i c s "  b ecau se  

o f  th e  s t r o n g  b u t v a r i e d  m ean in g s  a t ta c h e d  to  th e  te rm . I  b e l ie v e  

t h a t  p a r e n t s  an d co m m u n it ie s have  a r i g h t  to  e x p e c t t h a t  th e  y o u n g s te rs  

co ming o u t o f  t h e i r  s c h o o ls  can  re a d  an d l e a r n  from  t h e i r  r e a d in g ,  ca n 

e x p r e s s  id e a s  o r a l l y  an d in  w r i t i n g ,  an d can  h a n d le  nu m ber s s u f f i c i e n t l y  

w e ll  to  g e t  by  in  to d a y s  n u m e r ic a l  w o rld . Su ch  t r a i n i n g ,  how ev er , i s  

n o t s u f f i c i e n t  f o r  c o n te m p o ra ry  c i t i z e n s .  F or many c a r e e r s  a s i g n i f i c a n t  

know le dge o f  m a th e m a ti c s  an d s c ie n c e  i s  n e c e s s a ry . F a i l u r e  to  o b ta in  

c o n t in u o u s  i n s t r u c t i o n  in  th o s e  f i e l d s  th ro u g h  h ig h  sc h o o l e s p e c i a l l y  

e l im in a t e s  s tu d e n ts  fr om  any  o p p o r tu n i ty  f o r  t e c h n i c a l ,  s c i e n t i f i c  o r

e n g in e e r in g  o c c u p a t io n s . I n  t h i s  se n se  s c ie n c e  an d m a th e m a ti c s  i s

in d e e d  b a s i c ,  f o r  s tu d e n ts  who a r e  d e p r iv e d  o f  i t  a r e  e x c lu d e d  from

f u l l  p a r t i c i p a t i o n  in  th e  w o rld  o r  w or k.

In  a d d i t i o n ,  s c ie n c e  can  r e a s o n a b ly  be  th o u g h t o f  a s  "a  b a s ic  s u b je c t "  

b e c a u s e  i t  i s  so  e s s e n t i a l  f o r  an  u n d e r s ta n d in g  o f  to d a y ’ s w orl d  an d 

b e c a u s e  s c i e n t i f i c  know le dge i s  now an  im p o r ta n t c o n d i t io n  f o r  r e s p o n ­

s i b l e  c i t i z e n s h i p .  As i t  t u r n s  o u t ,  s c ie n c e  can  be  ta u g h t  in  wa ys

t h a t  h e lp  p u p i l s  to  l e a r n  r e a d  an d co m pu te  b e t t e r ;  th u s  th e r e  i s

l i t t l e  re a s o n  to  f e a r  t h a t  in c r e a s in g  th e  am ou nt  o f  s c ie n c e  i n s t r u c t i o n

w ou ld  d e p r iv e  s tu d e n ts  o f  t h e  b a s i c s .
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Q u e s ti o n :

17 . Th e S c ie n c e  f o r  C i t i z e n s  p ro g ra m  i s  d i r e c t e d  by  i t s  l e g i s l a t i o n
to  h e lp  c i t i z e n s  an d c i t i z e n  g ro u p s  b e t t e r  u n d e rs ta n d  th e  t e c h n ic a l  
a s p e c t s  o f  p u b l ic  p o l i c y  d e b a te s  in  w hi ch  th e y  a r e  in v o lv e d . The  
NSF to  d a te  h a s  t r i e d  to  s e rv e  th o s e  c i t i z e n  g ro u p s w h ic h  a r e  
g r a s s  r o o t s  o r i e n te d  an d w h ic h  a r e  a c t i v e l y  in v o lv e d  i n  im p o r ta n t 
p u b l i c  i s s u e s .

Of th e  c o n fe re n c e s  fu nded  i n  FY 1977 , 38% w er e h o s te d  by  c i t i z e n s  
o r  p u b l i c  i n t e r e s t  g ro u p s ; 53% o f  th e  c o n fe re n c e s  w er e h o s te d  by
u n i v e r s i t i e s ,  c o l l e g e s ,  o r  r e s e a r c h  o r g a n i z a t i o n s .  Do yo u th in k  I
t h a t  th e s e  g ro ups a r e  in  to u c h  w it h  th e  b a s i c  g o a ls  an d n e e d s  
o f g r a s s  r o o t s  c i t i z e n  g ro u p s?  Do yo u th in k  t h i s  38%-53% 
fu n d in g  p a t t e r n  b e s t  s e rv e s  th e  n eed s  o f  th e  c i t i z e n  g ro u p s?

<
Ans wer :

The n u m e r ic a l d i s t r i b u t i o n  o f  FY 19 77  S c ie n c e  f o r  C i t i z e n s  (SFC) 

g r a n t s  be tw een  c i t i z e n  g ro u p s  an d e d u c a t io n a l  i n s t i t u t i o n s  d o es  n o t 

by  i t s e l f  r e f l e c t  th e  p ro g ra m 's  em p h as is  on  a c t i v i t i e s  in te n d e d  to  

a d d re s s  d i r e c t l y  th e  n eed s  o f  c i t i z e n s  an d t h e i r  o r g a n i z a t i o n s .  A l l  

g r a n t s ,  in c lu d in g  th o se  made to  c o l l e g e s ,  u n i v e r s i t i e s ,  an d r e s e a r c h  

o r g a n i z a t i o n s ,  in v o lv e  c i t i z e n s '  g ro u p s , e i t h e r  a s  c o - s p o n s o rs  o r  a s  

a c t i v e  p a r t i c i p a n t s  in  th e  p la n n in g  an d e x e c u t io n  o f  a c t i v i t i e s  sp o n so re d  

by  o t h e r s .  I  a g re e  t h a t  on e o f  th e  m ai n g o a ls  o f  th e  p ro gra m  sh o u ld  be  

to  e n c o u ra g e  th e  develo pm ent o f  s c i e n t i f i c  e x p e r t i s e  a t  th e  g r a s s  r o o t s  

l e v e l ,  an d SFC a c t i v i t i e s  in  FY 19 78  w i l l  be d e s ig n e d  w it h  t h i s  

o b j e c t i v e  in  m in d.
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Question:

18. In line with the above question, I have another regarding how 
well the NSF serves black and minority groups. In FY 1977 no 
blacks, no Asians and no Indians received a Resident or Intern 
award. Only one Hispanic American received a Resident award.
What is your reaction to this performance? Do you think that 
adding a minority staff member with community relations skills 
could help remedy this neglect of minorities?

Answer:

I share your concern about the low proportion of Science for Citizens 

(SFC) awards to black and minority groups; so does the SFC Advisory 

Committee, which has expressed its views in this matter very forcibly 

in its final report to the Director of NSF. However, this problem 

does not, I believe, result from neglect by SFC program staff, and it 

is not an easy problem to solve. Judging by the first year of experiencet 

the total number of scientists and engineers (and students of science 

and engineering) prepared to leave conventional career lines for public 

service work is small, and the number of black and minority members of 

this group is smaller still. It is not clear to me how "a minority 

staff member with community relations skills" would remedy this 

situation within the scientific community, but that the problem must 

be more directly addressed in FY 1978 I have no doubt. In particular, 

a more intensive effort must be made to enlarge the pool of black and

minority applicants to the program.



Question:

19. I understand that the Office of Management and Budget wishes 
to either abolish the Science for Citizens Advisory Committee 
or to subsume it into a larger Science and Society Advisory 
Committee. My concern is that the Science for Citizens 
program differs sufficiently from other NSF programs to warrant 
its own active advisory group? What is your opinion on this?

Answer:

I have been concerned by the OMB desire to abolish not only the 

SFC Advisory Committee but also the Advisory Committees for the 

Public Understanding of Science program and the Ethics and Values 

in Science and Technology program. Each of these programs involves 

activities and constituencies that differ considerably from the 

others and from other NSF programs. At the same time, I believe 

that the language regarding the Office of Science and Society that 

appears in the NSF Authorization Act for 1978 provides a desirable 

opportunity to integrate the work of these three programs more 

effectively and to strengthen their base within the NSF. For this 

reason, I support the establishment of a larger Advisory Committee 

on Science and Society, which can deal both with general policy 

questions and (through the work of subcommittees) with the distinctive

activities of the separate programs.
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Q u e s t io n s :

20 . S in c e  th e  S c ie n c e  f o r  C i t i z e n s  p ro g ra m  i s  d e s ig n e d  to  s e rv e  a 
g r a s s  r o o t s  c o n s t i tu e n c y ,  d o n ’ t  yo u th in k  t h a t  some fo rm  o f  
d e c e n t r a l i z e d  g ra n t- m a k in g  o r g a n i z a t i o n  may be  in  o rd e r?  The 
e x a c t fo rm  o f  t h i s  o r g a n i z a t i o n  w oul d hav e to  be w or ke d o u t 
in  d e t a i l ,  o f  c o u r s e , an d NSF w ould  w an t to  m a in ta in  c o n t r o l  
o v e r th e  s c i e n t i f i c  q u a l i t y  o f  w or k b e in g  d o n e . F o r ex am p le , 
r e g io n a l  o r  l o c a l  S c ie n c e  f o r  C i t i z e n s  c e n te r s  co u ld  n o m in a te  
th e  R e s id e n ts  an d I n t e r n s  t h a t  NSF wou ld  make i t s  aw ar ds t o .  
How do  yo u r e a c t  in  g e n e r a l  to  t h i s  ty p e  o f  f e d e r a l - l o c a l  
d e c is io n -m a k in g  p ro c e ss ?

Ans wer :

} Some fo rm  o f  d e c e n t r a l i z e d  g ra n t- m a k in g  a p p e a rs  to  me d e s i r a b l e

in  te rm s o f  SFC o b je c t i v e s ;  in  p r i n c i p l e ,  i t  sh o u ld  p e rm it  a 

more r a p id  an d more f l e x i b l e  r e s p o n s e  to  co mmun ity  n e e d s . At  th e  

sam e ti m e , th e  p ro b le m s o f  su ch  a d e l e g a t io n  o f  NSF r e s p o n s i b i l i t y  

a r e  c o n s id e r a b l e ,  an d th e r e  a r e  som e a c t i v i t i e s  t h a t  a r e  p ro b a b ly  

b e s t  l e f t  u n d e r  c e n t r a l i z e d  c o n t r o l .  The SFC A d v is o ry  C om m it te e h a s  

reco mmen de d th e  develo pm en t o f  l o c a l  an d r e g io n a l  c e n t e r s  t h a t  m ig h t 

be g iv e n  l im i te d  a u th o r i ty  to  co n d u c t t h e i r  own a c t i v i t i e s ,  in c lu d in g  

th e  n o m in a ti o n  o f  R e s id e n ts  an d I n t e r n s  an d th e  su p p o r t o f  fo ru m s , 

c o n f e r e n c e s , an d w ork sh o p s . We w i l l  be  w ork in g  w it h  th e s e  id e a s  

d u r in g  FY 1978 , to  i n i t i a t e  a p la n  l e a d in g  to  th e  develo pm en t o f  

w o rk ab le  i n s t i t u t i o n s  an d m ec ha ni sm s o f  t h i s  k in d .



Question:

21. I notice that no grants were made in the area of appropriate 
technology in FY 1977. With the nation's interest in solar 
energy and energy conservation, as well as government support 
of these activities within ERDA and the Community Services 
Administration, don't you think it appropriate for NSF to fund 
appropriate technology?

Answer:

As far as can be ascertained from the nature of proposals submitted 

in FY 1977, the science education community has not yet placed a 

high priority on the formal teaching of the subject of appropriate 

technology. It is likely that the perception is that while appro­

priate technology deserves research attention from academia, it still 

is not sufficiently developed to be able to be taught in a systematic

way.

My observation is that the Science Education Directorate is receptive 

to well-conceived efforts in appropriate technology even when they 

are not identified as such. For example, anticipating a demand, 

Michael Lowenstein is heading a cooperative four-institution project, 

funded by the Science Education Directorate, to develop a two-year 

associate degree program for solar energy technicians. Navarro 

College, the project center, together with Brevard Community College, 

Cerro Coso Community College, and Dallas County Community College 

will develop the necessary courses in solar measurement, energy 

economics, conservation, and commercial systems.
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Responses to Questions 
Submitted by

Honorable Harrison Willi am s, 
Chairman, Committee on Human Resources

to

John B. Slaugh ter
Ass istant  D ire ctor  fo r As tronomical, 
Atmospher ic, Earth, and Ocean Sciences 

October 19, 1977

1. There are two ro les I can perform in  ass is tin g the National Science 
Foundation implement it s  program of inc rea sin g the involvement of  
m in ori tie s in  the fi e ld  o f science. The f i r s t  o f these ro les is  some­
what unique w ith in  the top management of the Foundation because I am a 
m in ori ty . As a member of the  senio r management o f the Foundation I can 
provide the importa nt fu nct ion of  serving as a ro le  model, which is  
perhaps one of  the key ingred ients in  enhancing the pa rt ic ip a tion  of  
m in ori ties in  science and engineering. As a ro le  model I can at  leas t 
provide some encouragement, i f  not proo f, to m in orit y young people th at 
the re are op po rtu ni tie s fo r  them to occupy key, imp ortant po si tio ns  in 
science whether i t  be w ith  u n iv e rs it ie s , in du st ry , or  government.

The second ro le  th at I can play is  to ass is t in the development of  
Foundation po lic y and to  serve as an a rt ic u la to r of  those po lic ie s , both 
w ith in  and outside the Federal Government. I have been involved in 
s im ila r a c ti v it ie s  fo r the len gth  of my pro fes sio na l career and I w il l 
consider  th is  op po rtu ni ty  to make a contr ibutio n a most va luable  and 
tim ely one.

2. The second question is  a very  though tfu l one and is  one that  req uires 
very  ca re fu l cons ide ration by the Congress and Federal agencies such as 
the Nat ional Science Foundation. In general i t  is  my fi rm  op inion that  
the pu bl ic  must be involved in the development o f research p ri o r it ie s  and 
in the establishment o f science po lic y making. That involvement can take 
many forms. I would argue th a t to a large ex tent  the pu bl ic  is  already 
involved in  these fu nc tio ns . Perhaps we have not  made optimum use o f the 
pu bl ic  up u n ti l th is  po in t,  but I believe th at we are a ll  aware o f the 
importance of in te ra cting  with  in div id uals  and groups in  ord er to gain 
su ff ic ie n t in si ght to  ca rry out  our e ff o rt s  in te ll ig e n tl y . I am a fir m  
be lie ve r in  the concept th a t wisdom concerning any subjec t o f importance 
to the country  can be found in  a varie ty  o f loc ale s and from lis te n in g  to 
a lo t  of people. We must never assume th at those o f us who have been 
chosen to be responsible  fo r  pa rt ic u la r aspects o f po lic y making are 
inhe re nt ly  blessed with  a ll  the knowledge necessary to determine p r io r it ie s  
and make decis ion s. Conduct ing forums in the loc al communities,  s o li c it in g  
the tnoughts of  c it iz ens throughout the coun try , and prov iding  as much 
information  to the pu bl ic  as possible  represent  ways in  which we can ensure 
th at a dialogue  occurs and th at an op po rtu ni ty  fo r inpu t ex is ts .
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3. I would st rong ly argue th a t the re are opera ting  standards of conduct 
and ethi cs  in science, research and teaching.  I be lieve  th at these 
standards have evolved from many years o f a c ti v it ie s  on the parts  of  
the research community and the  pu bl ic at  large . The d if f ic u lt y  wi th 
standards occurs in the kinds of circumstances which were brought about 
by the CIA drug experim entat ion  to  which you alluded  in your question.
I t  is  my be lie f th at so ciety sometimes eschews standards of conduct i f  
i t  is  perceived th at those standards somehow m il it a te  agains t performance 
of a high service fo r the coun try . This happens dur ing  war and we see 
i t  happening in the pa rt ic u la r experience which you mentioned. The 
re spons ib ili ty  the re fore  to  a large exten t fa ll s  upon the shoulders of  
the government to es tabl ish standards which do not impinge upon the 
pro fes sio na l standards of the  sc ie n ti s ts , researche r, and medical 
p ra c ti tione r and othe rs in  those d is c ip lin es which are involved in 
ca rrying  out the w il l o f the  government. The issue is  a complex one -- it  
is  not as simple as the establishment of  a code of conduct fo r the 
profe ssional person.

V
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Responses to  Questions 
Submitted by

Honorable Edward M. Kennedy 
Chairman, Subcommittee on Health 

and S c ie n ti fi c  Research

to

John B. Slaughte r
Ass is tant  D ire ctor  fo r As tronomical, 
Atmospher ic, Earth and Ocean Sciences

October 19, 1977

Quest ion:

l. a .  How does the Foundation plan to  respond to  the Pres ide nt' s
in it ia ti v e ?  (To stre ngthen  it s  commitment to  basic research)

A. This ques tion lo g ic a ll y  could be answered in the a ff irm ative by 
statin g that  the Foundation intends  to  (1) increase the percen t­
age of it s  funds ob lig ated  fo r basic research , (2) increase the 
abso lute amount o f i t s  basic  research fun din g, or  (3) strengthen 
it s  e ff o rt s  aimed at encouraging the mission agencies to increase 
th e ir  support of  basic  research. Since the Foundation intends to 
respond a ff ir m a ti ve ly  to  the Pres iden t's  in it ia t iv e ,  I w il l examine 
each a ltern ative in  tu rn .

The percentage of oblig atio ns devoted to  basic research is  an 
inapprop ria te measure o f the Foundation 's commitment to  basic 
research. App lied  research is  an in te gra l pa rt of the Foundat ion's  
research e ff o r t.  Recent his to ry  has demonstrated a need fo r the 
Foundation to  suppor t development of ce rtain ideas to  the po int  
where th e ir  importance can be recognized by the miss ion agencies. 
Many of  these ideas spring from the Founda tion 's tr ad it io na l 
c lie n te le , the academic community, so i t  is  on ly na tur al that  we 
serve as the incu ba tor o f applied research developments.

There can be no doubt th at the Foundation would apprecia te the 
oppo rtu ni ty  to  strengthen it s  commitment to bas ic research by 
increa sing the absolute  amount of basic research fun ding.

•F in a lly , encouraging part ic ip a tion  of miss ion agencies in the 
support of bas ic research has been an imp ortant Foundation e ff o rt  
fo r a number o f years and w il l remain so. The Nat ional Science 
Board is  on Record w ith  a re so lu tio n urging agencies to increase 
th e ir  support of basic  research, and NSF as an agency attempts to 
convey th is  message whenever poss ible.
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Quest ion:

l. b . Can the Foundation strengthen it s  commitment to  bas ic research? 
I f  so, how?

A. The Foundation's commitment to  basic  research is  already  very 
stro ng. I t  might act to  strengthen the Na tion's  commitment to 
basic research by support ing  an enhanced ro le  fo r the Science 
Adv iser in examining the basic research component of  mission 
agency budgets and recommending an appro priate  balance between 
basic  research, ap plied  rese arch, and development at the mission 
agencies.

Quest ion:

l. c .  In your opin ion has too  much emphasis been placed by NSF and 
others  on applie d research to  the detrim ent of  bas ic research 
programs?

A. A d is tinc tion  must be drawn between applie d research and problem- 
focused research. Since the Foundation does not have a mission 
comparable to th at o f the miss ion agencies, problem-focused 
research can be ju s t if ie d  when shor t-term payoffs  are evident or 
when an area is  being developed fo r in te gra tio n in to  the programs 
of a mission agency. App lied  research is  an in te gra l pa rt of  the 
NSF's mission. I t  ty p ic a ll y  can only be dist ingu ishe d from basic 
research by the in ves tiga to r' s  statement that  the re might be 
pra ct ical applic atio ns.  In my op in ion,  app lied  research is 
rece iving  too l i t t l e  emphasis. Much concern has been expressed in 
the Na tion's  press about the lack  of  innova tion s and inno vato rs in 
the U.S. A grea ter ro le  fo r applied research may we ll help to 
remedy those concerns. In additi on , important perspe ctives are 
gained by having both applied  and basic research supported by an 
agency that  has a network of  ties  wi th  the academic comnunity.
The po tent ia l fo r fo llo wing-up  breakthroughs in  research, fo r 
using in te rd is c ip lin a ry  research groups, and enhancing the in te r­
ac tion between indu st ry  and un iv ers it ie s would seem to  be increased.
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Question:

2 .a. Basic Research S ta b il it y  Grant Program. (The cu rre nt  program level 
would seem in s u ff ic ie n t to  meet the need.)
What leve l of  support should  be provided? Would a leve l equal to 
5 percent or 10 percent o f the  pr ojec t support provide  an optimum 
balance? What is  the need th at Basic Research S ta b il it y  Grants 
(BRSG) f i l l ?

A. I f  BRSG's are to "supplement and undergi rd the comp et itiv e projec t 
awards" by pro vid ing  small sums of  fl e x ib le  funds, a large  range 
of needs would appear to  be excluded. For example, purchase of  
permanent equipment, lon g-term sa lary support , and genera l purpose 
equipment would be d i f f i c u l t  to  ju s t if y .  BRSG funds might reasonably 
provide minimal equipment and supplies needed to  develop a new idea 
to  the proposal stage,  perhaps with  the aid o f an ex is ting  large 
apparatus . They migh t also cover except ional research needs that  
could not reasonably be antic ip ate d, but an impor tant po in t to note 
is  th at th is  type of  expenditure norm ally  is  reimbursed by the fund­
ing agency. In summary, the on ly non-reimbursable expenses that  are 
li k e ly  to  be incurred  under a BRSG are shor t-term tech nica l assistance 
and expendable equipment. There is  a rea l li m it  to  the amount that  
can p ro fi ta b ly  be ob lig ated  fo r such purposes, but some othe r aspects 
of the problem must be examined before answering th is  question.

Basic Research S ta b il it y  Grants ra ise  a number o f nonf isca l 
questions. I t  is  my b e li e f th at the Foundation should not prov ide 
in s ti tu ti o n a l support . In s ti tu ti o n a l support cannot be ju s ti fi e d  
in the long-term research support p ic tu re ; i t  can on ly be ju s ti fi e d  
as a short -te rm  measure addressing a pa rt ic u la r na tiona l need. To 
the exten t that  BRSG's provide in s ti tu ti o n a l support by re lie v in g  
the un iv ers it ie s of th e ir  re spons ib il it y  to  fund development of  
th e ir  promis ing young sc ie n ti s ts  and mainta in the qua li ty  of th e ir  
resea rch in fr astr uctu re , they (in  the long-te rm p ic tu re ) are an 
unwarrantable replacement o f pr ivate and state funds with  Federal 
funds. Is there a sh or t-t erm need fo r BRSG's? Studies of  the NSF's 
peer review system have shown th at i t  does not di sc rim inate against  
the young in ve st ig ato r.  In fa c t,  the rea l problem is  the shortage 
o f young inve st igator s on un iv e rs ity  fa cu lt y ; BRSG's can do l i t t l e  
to  solve th is  problem.

I t  is  true that  the na tio na l in te re st would be served by enabling 
inve st igator s to indulge in  quick pu rsui t o f a research idea .
Funded inve st igator s already have th is  op tio n.  In fa c t,  NSF 
program managers hope and expect th at th e ir  in ve st ig at ors  w il l 
pursue hot ideas.  There fore, funded inve st igat or s do not need BRSG's.

98 -1 4 6  0  -  77  - 7
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Question 2 .a. (c on 't )

Unfunded in ve st ig at ors  need BRSG's to  te st  new ide as, but these 
funds must be kept smal l to  avoid supplanting  the peer review  
process. C erta in ly , no more than one percent o f NSF funds should 
go in to  BRSG's.

Question:

2.b.  Should a d irec t funding re la tio nsh ip  be es tab lished between the 
projec t funds and the Basic Research S ta b il it y  Grant Program? 
Should the two be ti e d  toge ther?

A. Since the in s ti tu ti o n s  th at receive the la rg es t amount of pro je ct  
funds leas t need BRSG's, the two should not be tied  tog eth er.
Many promising young sc ie n tis ts  have been forc ed to  accept appo int ­
ments at small in s ti tu ti o n s  th at do not have access to  endowment 
and other funds to  de fray the costs of es tabl ishing  research 
programs. These in s ti tu ti o n s  should receive the bulk of  the BRSG 
funds.

Question:

3.a. What is  the co nd ition  of  s c ie n ti fi c  ins trumen tat ion  in the Na tion's  
research labo ra to rie s?

A. I t  is  a sign o f the health of the d is c ip lin es supported by AAEO 
th at they  recognize the need fo r new instrum entat ion  and are 
con tinuing th e ir  e ff o rt s  to  mainta in the comp eti tive po si tio n of 
U.S. science. A number of mechanisms prov ide inpu t on instrumen­
ta tion needs to  AAEO. The na tiona l centers in  astronomy and 
atmospher ic sciences serve as a fo ci of  ins trumen tat ion  developments 
that  propagate thro ughout  the research community. Ocean Sciences 
is  plann ing large  sca le research fo r the 1980’s. Not supris in g ly , 
many of  the de sirable programs requ ire  development of new instrumen­
ta tion . Earth Sciences rece nt ly  conducted a survey to  determine the 
need fo r inst rumen ta tio n;  we inte nd to  provide fo r some of  these 
needs in fu tu re  budgets. F in a lly , our research in  the po lar regions 
needs new research ca p a b il it ie s , i f  we are to continue our ra te  o f 
progress in  understanding these important pa rts  of the globe.

I cannot say th a t everyone is  sa ti s fi ed  with  the amount and varie ty  
of ins trume nta tion prov ided  by AAEO funding. However, where 
legi tim ate needs have been demonstrated, we are ac tin g to  provide  
fo r them.
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Quest ion:

3.b . W ill  equipment con tinue to  be a pressin g need and a p r io r it y  fo r 
the Foundation?

A. Equipment w il l always be a p r io r it y  fo r  the Foundat ion, and
pa rt ic u la rl y  fo r AAEO. New types of equipment must be developed, 
i f  the programs ant ic ipat ed  in  the 1980’ s are to  be ca rr ied out 
and the health and forward  momentum of basic  science main tained.

Question:

4 .a. Are the problems co nf ront ing research li b ra r ie s  a ffecting  the 
Foundation’ s research programs in  un iv ers it ie s? I f  so, how?

A. The problems o f research  li b ra r ie s  have had no no ticeable  impact 
on the Foundation 's research programs in un iv e rs it ie s .

Question:

4.b. What steps migh t NSF take to address the research -re lated needs 
of the Na tion's  major lib ra ri es?

A. Normal Library Serv ices are pa rt of the in frastr uctu re  that
■ un iv ers it ie s exp ecting to  compete su cces sful ly  fo r research funds 

should support from th e ir  own resources. When li b ra r ie s  co nt rib ute 
to  the research e f fo r t ,  by ma intain ing  specimen co lle ctions or  
pro vid ing  data processing se rv ice s, they  can app ly fo r and rece ive 
research funds. NSF's support of research in  the inform ation  
sciences can have important long-term  consequences fo r un iv ers ity  
li b ra ri e s  and li b ra ry  systems ge ne ra lly . NSF should no t, however, 
be in the ro le  of prov id ing su sta in ing  support fo r science 
1i bra rie s.

Quest ion:

5 .a. Falling Number of  Young Faculty . Is th is  a long-range problem 
or  is  i t  a sh or t-term problem which w il l co rrec t i t s e l f  in 
several years?

The fa ll in g  number o f young fa cu lty  is  a problem th at is  most 
e ff e c ti ve ly  addressed by indiv id ual un iv e rs it ie s . A number of 
un iv ers it ie s have already  con fron ted the problem and adopted 
st rin ge nt  measures to  ensure turnover of fa cu lt y . As the 
si tu ation worsens, more un iv ers it ie s w il l develop th e ir  own 
so lutio ns  to the problem, and in doing so w il 1-hopefdl ly-m ake 
i t  a short-term problem.
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Quest ion:

5.b . What ro le  do you feel  the NSF should play in addressing th is  
problem?

A. U ltim ate ly , th is  problem on ly w il l be solved by un iv e rs it ie s
ac tin g on th e ir  own to encourage ea rly  ret ireme nt of olde r fa cu lty. 
Univers iti es th at fa i l  to  do so w il l grad ua lly  lose th e ir  a b il it y  
to  compete fo r research funds,  and th is  w il l be an even gre ate r 
ince nt ive fo r change than special programs. In the meantime, 
the Foundation should con tinu e it s  polic ie s th at al low support of  
postdoctoral fe llo ws,  non-tenured fa cu lt y , and research associates, 
as long as they co nt rib ute to  the research e ff o r t.

Quest ion:

6. Report Requirements and Proposal W ri ting. Do you be lieve  that 
th is  is  a s ig n if ic an t problem among NSF inve st igators?  I f  so, 
what can be done to  reduce th is  d is tracting  burden?

A. The NSF has recognized th is  problem and taken steps to  remedy i t .  
Inve st igators may request up to fi ve  years ' support . I f  the 
peer review process con firms the need fo r long-term support , i t  
is  provided e ither through a continu ing  gra nt that  requ ires only  
annual progress rep orts or  through a sing le m ulti -y ear award.
I t  is  too ea rly  to  te l l  whether widespread use o f these in s tr u ­
ments has elimina ted  the problem.
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Question:

7. Resource Centers fo r Science and Engineering. Assuming th at the 
plann ing grants  re su lt  in a su bs tant ia l number of strong proposals 
would you suppor t expansion of  the program in  the budget as 
prepared by the Foundation and subm itted  to  the Office  of  
Management and Budget?

A. Resource Centers fo r Science and Engineering combine a number of 
elements es se nt ia l to  a coherent at tack  on the problems th at 
ty p ic a ll y  have lim ited  m in ori ty  pa rt ic ip a tion  in  science. The 
problems are : track ing o f m in ori ty  students  out  of  academic 
programs at the ju n io r high school leve l (there by depr iving  them 
of  the mathematics and science background needed to  pursue a 
career in any tech nica l fi e ld ) ,  and lack o f exposure to opportu ­
n it ie s  in science (r o le  models and simple exposure to the 
op po rtu ni tie s th a t ex is t are es se nt ia l to br inging  new segments 
of  the popu lat ion  in to  the sc ie n ti fi c /t e ch n ic a l lab or fo rc e).

By developing a strong research program in the midst of a 
predominantly m in ori ty  and/or impoverished po pu latio n,  Resource 
Centers w il l a tt ra c t talen ted  sc ie n ti s ts . Then, the y, by focusing 
some share o f th e ir  time on the problem of  develop ing m inor ity  
sc ie n ti s ts , w il l a tt ra c t the kind  o f in te re st and human and 
financi al resources necessary to  adequately address the problem 
of m in ori ty  pa rt ic ip a tion  in science.  There fore, the key to  the 
success of the Resource Centers is  the strength  of the research 
program and the w ill ingn es s of the researchers to  d irec t the 
educationa l aspects o f the Centers.

A second key is  the  str ength  of the s ta ff  ca rrying  out educationa l 
aspects o f the Centers. They must be able to  work wi th  a ll  parts 
of the pu bl ic  conmunication media, the loca l school systems, 
in dustr ia l fi rm s, e tc . Their  aims are to  provide forums fo r 
discussion  and removal of the barr ie rs  to  m in ori ty  part ic ip a tion  
in science and to  estab lis h continu ing  opp or tu ni tie s fo r exposure 
o f mino rity /im pove rished students to science .

These are big  tasks to  undertake. I f  the Centers are to  be 
e ff ec ti ve , each must be adequately managed and funded. For th is  
reason, although I would li ke  to  see about fi v e  such Centers 
ev en tual ly , I th in k i t  is  more impor tant to  concen trate on one 
or  two high q ua li ty  Centers in the near term.
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The Hon orab le  H a rr is o n  A. W il lia m s  
Chai rman
Human Resourc es Co mm itte e '
352 Senate O ff ic e  B u il d in g  
W as hing ton,  D.C.

Dear Mr. Ch air ma n:  r-

I t  is  my unders ta nd in g  your Comm ittee w i l l  be h o ld in g  
he arings tomorrow on th e  nom in ation o f  Joh n Br oo ks  S la ugh te r 
to  be an A s s is ta n t D ir e c to r  o f th e  N a tion a l Scien ce  Fo un da tio n 
and I wo uld  c e r ta in ly  l | k e  to  say a few  words  in  h is  b e h a lf .

• ' i .

Dr . S la ugh te r has been th e D ir e c to r  o f th e  A p p lie d  Phy sics  
Labora to ry  a t th e  U n iv e rs it y  o f W as hing ton,  s e rv in g  w it h  d is ­
t in c t io n  in  th a t im p o rt a n t post ou t home and h ig h ly  re ga rd ed  
by h is  co lleagues  a t  th e  U-W, as w e ll  as bu sines s and  c iv ic  
le aders  th ro ughou t th.e  P a c if ic  N orthw est,  H is  p ro fe s s io n a l ba ck ­
ground  in  en g in e e ri n g  and mo st re ce n t as sign men ts  made him a 
lo g ic a l cho ic e  fo r  th e  p o s it io n  a t NSF as A s s is ta n t D ir e c to r  
re sp o n s ib le  f o r  th e i. r  a c t iv i t ie s  in  th e  a s tr o n o m ic a l,  a tm ospheric , 
e a rt h  and ocean sc ie n ce s . Hi.s experience in  p r iv a te  busin ess, 
th e  Navy 3nd acad em ic w orld , com bine to  recommend him  fo r  
th a t p o s it io n  and I commend thos e w it h in  th e E xe cu ti ve  and a t 
NSF fo r  th e i. r s e le c ti o n -.

W hi le  I have n o t known John fo r  any g re a t le n g th  o f ti m e ,
I have no h e s it a n cy  in  add i.ng my support  to  th ose  who have recom­
mended him  fo r  t h is  h ig h ly  im p o rt a n t p o s it io n ,  I know th a t you 
w i l l  f in d  him mo st pers onable  and I hope you  w i l l  ag re e th a t he 
is  h ig h ly  q u a l i f ie d  to  become an A s s is ta n t D ir e c to r  o f  th e 
N ationa l Scien ce  Foundation ,

W ith  k in d e s t re g a rd s , I remain

WARREN G. MAGNUSON, U. S. S.
WGM/wfr
11
cc: Senator Kennedy
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S e n a to r  H a r r i s o n  W il so n  
S e n a te  O f f ic e  B u il d in g  
W ash in g to n , DC 20 51 0

D ea r S e n a to r :

I  u n d e r s ta n d  yo u a r e  h o ld in g  a  h e a r in g  on  S ep te m b er 26  on  th e  
a p p o in tm e n t o f  D r.  F.  Ja m es  R u th e r f o rd  to  th e  p o s i t i o n  o f  A s s i s t a n t  
D i r e c to r  f o r  E d u c a ti o n  a t  NSF.  T h is  i s  to  e x p r e s s  my r e g r e t  t h a t  
I  s h a l l  n o t  be a b le  to  a t t e n d ,  b u t  a t  th e  same  ti m e  I  w is h  a t  l e a s t  
b r i e f l y  to  r e g i s t e r  my s t r o n g  s u p p o r t  f o r  t h i s  a p p o in tm e n t.  I  h av e  know n 
D r.  R u th e r f o rd  in  b o th  a p r o f e s s i o n a l  an d a p e r s o n a l  c a p a c i t y  f o r  o v e r  
15 y e a r s .  He h as ta k e n  on  h ig h ly  r e s p o n s ib le  an d d i f f i c u l t  t a s k s  in  
s c ie n c e  e d u c a t io n  an d to  my k n o w le dge h a s  i n v a r i a b l y  been  s u c c e s s f u l ,  
f a i r ,  an d w o rt h y  o f  th e  t r u s t  p la c e d  in  hi m  by  a l l  who w or k w i th  o r  
u n d e r  h im . H is  v ie w s o f  th e  n e e d s  an d o p p o r t u n i t i e s  f o r  s c i e n c e  
e d u c a t io n  in  t h i s  c o u n try  se em  t o  me b a la n c e d  an d w e l l  in fo rm e d . The 
NSF an d th e  n a t i o n  w i l l  be w e l l  s e rv e d  by  th e  a p p o in tm e n t an d  by th e  
l e a d e r s h i p  o f  t h i s  e x p e r ie n c e d  and  th o u g h t f u l  p e r s o n .

S in c e r e ly  y o u r s ,

G e ra ld  H o lt o n
V i s i t i n g  P r o f e s s o r  o f  P h y s ic s  
an d of H is to r y  o f  S c ie n c e
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September 23, 1977

The Honorable Harrison A. Williams 
Chairman
Senate Committee on Human Resources 
352 Russell Senate Office Building 
Washington, D.C. 20510

Dear Senator Williams:
' /

The Great Lakes Colleges Association, a consortium of twelve under­
graduate liberal arts institutions, is grateful for the opportunity to 
endorse the nomination of George C. Pimentel as Deputy Director of the 
National Science Foundation.

Many of our scientists know Dr. Pimentel and his work. Some of 
their comments may indicate the enthusiasm Dr. Pimentel inspires not only 
as a scientist and educator but as a friend and mentor:

"There’s no question about his competence. He is smart, 
innovative and a helluva good scientist."

"Pimentel is a man who has excelled in research but has 
also been an outstanding educator and will be understanding of 
our institutions."

"I have the highest regard for him. He's a good athlete and 
used to whomp his research assistants in touch football. A sterling 
fellow."

"I can't think of anyone I'd rather support."

Dr. Pimentel has earned the respect of a broad spectrum of the scientific 
t . community for the excellence of his research and for his commitment to 
*Z' science education. We believe his appointment presages new and better

d a y o r  the National Science Foundation and a return to its role of leader- 
Miipuin improving the nation's science education and research efforts.

C
O

M
M
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TE

E 
ON

Sincerely yours,

Jon W. Fuller 
President

JWF/kdh
cc: The Honorable Edward M. Kennedy
enclosure: "New NSF deputy head stresses basic research," C&EN, September 5, 1977.
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Rob er t L. S ilb er —  Executive Director September 22, 1977

Honorable Sena tor Harr ison  Williams
Sub Conmittee on Health and Sc ie nt if ic  Research
Dirksen Senate Office Building
Room 352
Washington, D. C. 20510 

Dear Senator Williams:
co
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I am w rit ing in  beha lf of  Dr. F. James Rutherford 
who is  the nominee fo r appointment as Assi sta nt  Direc tor  
fo r Science Education of  the  Natio nal Science Foundation 
and Dr. George C. Pimentel who is  the  nominee fo r Deputy 
Director of  the Nat iona l Science Foundation.

Dr. Ruth erford has achieved w ell deserved prominence 
in  the fi e ld  of  scienc e education as a teacher,  eminent leader , 
and as a fine  ad ni ni st ra to r.  He has  dir ec ted  si gn if ic an t 
programs fo r improving science education a t the  elementary, 
junior  high  school,  high  schoo l, and un iver sit y leve ls .
He is  res pec ted  in  the fi e ld  of  Physics as a w ri te r and 
teache r. He would be a grea t as se t to  the  National  Science 
Foundation, would provide  the  kind of  leadersh ip needed at  
th is  c r it ic a l time, and would have su bs tant ia l support from 
the science education community.

Dr. Pimentel is  an outs tand ing res earch er in  the 
fi e ld  of  Chemistry. He has made sign if ic an t contr ibu tio ns  
in  h is  fi e ld  and is  grea tly  respec ted by sc ie n ti st s the 
world over . He h as rece ived numerous awards fo r his  sc ie n ti fi c  
contr ibu tio ns . Ad diti onally , in  a c ri ti c a l pe rio d when a 
much needed revi sed curriculum was needed in  high school 
chemistry, Dr. Pimen tel le f t hi s res earch to d ir ect the  w rit ing  
and to  ed it  the most widely used chemistry mater ia ls in  the 
schools  in  the 196O's.

I hig hly  endorse both  Dr. Rutherford and Dr. Pimentel 
and urge you, your sub conmittee  and the  U. S. Senate to  appoint 
these nominees.

Sincerely ,

RLS:EP Robert L. Si lb er , Executive Director
2 6 t h  N a ti o n a l C o n v e n ti o n  /  Washington p c /  april 7-11 .1973
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S e n a t o r  H a r r i s o n  W i l l i a m s
C h a i r m a n ,  C o m m i t t e e  o n  H u m a n  R e s o u r c e s
4 2 3 0  D i r k s e n  S O S
W a s h i n g t o n ,  D . C .  2 0 5 1 0

T h e  A m e r i c a n  A s s o c i a t i o n  o f  S t a t e  C o l l e g e s  a n d  U n i v e r s i t i e s  c o m p r i s e d  
o f  3 2 4  m e m b e r  i n s t i t u t i o n s  s u p p o r t s  c o n f i r m a t i o n  o f  D r .  J a m e s  
R u t h e r f o r d  a s  A s s i s t a n t  D i r e c t o r  f o r  S c i e n c e  E d u c a t i o n  o f  t h e  
N a t i o n a l  S c i e n c e  F o u n d a t i o n .

J o h n  A .  M a r v e l
P r e s i d e n t ,  A m e r i c a n  A s s o c i a t i o n

o f  S t a t e  C o l l e g e s  a n d  U n i v e r s i t i e s
P r e s i d e n t ,  S t a t e  C o l l e g e s  a n d  U n i v e r s i t  

C o n s o r t i u m  o f  C o l o r a d o

W a l t e r  W a e t j e n  
C h a i r m a n ,  A A S C U  C o m m i t t e e  o n  

N S F  L i a i s o n
P r e s i d e n t ,  C l e v e l a n d  S t a t e  

U n i v e r s i t y ,  O h i o

A l l a n  W . O s t a r  
E x e c u t i v e  D i r e c t o r  
A m e r i c a n  A s s o c i a t i o n  o f  S t a t e  

C o l l e g e s  a n d  U n i v e r s i t i e s

c c :  A n n e  S t r a u s s
C o m m i t t e e  o n  H u m a n  R e s o u r c e s



INDEPENDENT COLLEGES OFFICE • h t  G '-CA' U .X .C

September 23, 1977

The Honorable Edward M. Kennedy 
Chairman
Subcommittee on Health and Scientific 

Research
Senate Committee on Human Resources 
431 Russell Senate Office Building 
Washington, D.C. 20510

Dear Senator Kennedy:

In response to your request, enclosed are some questions which 
the Great Lakes Colleges Association suggests might be directed to 
F. James Rutherford and George C. Pimentel during their confirmation 
hearings September 27.

We thank you for this opportunity to participate in a process which 
directly affects the future of science education in our colleges and 
throughout the Nation.

Sincerely

Ida Wallace 
Director

IW/kdh

enclosure: Suggested Questions
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S u g g es te d  Q u e s ti o n s  f o r  D r.  F.  ,'a ni cs  R u th c r f r r d :

1 . F o r th e  p a s t  f i v e  o r s ix  y e a r s ,  NSF h a s  ha d no  lo n g - r a n g e  p la n  f o r  
s c ie n c e  e d u c a ti o n  and b u d g e t r e q u e s t s  f o r  p ro g ra m s sho w no s u s t a in e d  
p a t t e r n .  A f te r  y o u r " s e t t l i n g - i n "  p e r i o d ,  w i l l  yo u p r e p a r e  a lo n g - r a n g e  
p la n  f o r  th e  E d u c a ti o n  D i r e c t o r a t e ?

2 . In  th e  p a s t  two y e a r s ,  m o ra le  r e p o r t s  f o r  th e  S c ie n c e  E d u c a ti o n  
D i r e c t o r a t e  s t a f f  hav e been  v e r y  lo w . What p la n s  t o  yo u have  f o r  
r a i s i n g  y o u r s t a f f ' s  m o ra le ?  Do you p la n  an y p ro gra m  o f  p r o f e s s io n a l  
d ev e lo p m en t f o r  the m?

S u g g es te d  Q u e s ti o n s  f o r  D r.  G eo rg e C.  P im e n te l :

1 . Do yo u s e e  i t  th e  b u s in e s s  o f  th e  F o u n d a ti o n  to  p ro d u c e  s c ie n c e  ma np ow er  
a s  w e l l  a s  to  en c o u ra g e  r e s e a r c h ?  Wh at i s  th e  r o l e  o f  s c ie n c e  e d u c a t io n  
in  p ro d u c in g  s c ie n c e  man po wer?

2 . Do yo u s e e  th e  o r g a n i z a t i o n a l  s t r u c t u r e  o f  NSF a s  in s u r in g  s c ie n c e  
e d u c a t io n  e q u i ta b l e  t r e a tm e n t  w i th  r e s e a r c h ?  Do es th e  p h y s ic a l  
i s o l a t i o n  o f  th e  e d u c a ti o n  d i r e c t o r a t e  p r e c lu d e  i t s  p a r t i c i p a t i o n  
i n  th e  m a in s tr e a m  o f  NSF a c t i v i t y ?

In d e p e n d e n t C o ll e g e s  O f f ic e  
G re a t L akes C o ll e g e s  A s s o c i a t i o n  
S ep te m ber 2 3 , 197 7
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September 23, 1977

The Honorable Harrison A. Williams 
Chairman
Senate Committee on Human Resources 
352 Russell Senate Office Building 
Washington, D.C. 20510

Dear Senator Williams:

The Great Lakes Colleges Association, a consortium of twelve under­
graduate liberal arts institutions, is grateful for the opportunity to 
endorse the nomination of George C. Pimentel as Deputy Director of the 
National Science Foundation.

Many of our scientists know Dr. Pimentel and his work. Some of 
their comments may indicate the enthusiasm Dr. Pimentel inspires not only 
as a scientist and educator but as a friend and mentor:

"There's no question about his competence. He is smart, 
innovative and a helluva good scientist."

"Pimentel is a man who has excelled in research but has 
also been an outstanding educator and will be understanding of 
our institutions."

"I have the highest regard for him. He's a good athlete and 
used to whorap his research assistants in touch football. A sterling 
fellow."

"I can't think of anyone I'd rather support."

Dr. Pimentel has earned the respect of a broad spectrum of the scientific 
community for the excellence of his research and for his commitment to 
science education. We believe his appointment presages new and better 
days for the National Science Foundation and a return to its role of leader­
ship in improving the nation's science education and research efforts.

Sincerely yours,

Jon W. Fuller 
President

JWF/kdh
y/cc: The Honorable Edward M, 
enclosure: "New NSF deputy

Kennedy
head stresses basic research," C&EN, September 5, 1977.
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'N ew  NSF deputy head 
stresses basic rese arch
“My mo st immedia te fir st ta sk  will 
be to  find out  what  the  goals and  aims 
of the dir ector  [Dr. Ri chard C. At­
kinson] are  and  to su pp or t him  in 
eve ry way 1 can. T h a t’s wha t I con­
sid er  the  d eputy  di recto r is f or ,” Dr. 
George C. Pim entel  co mmen ts fol ­
lowing his nom inat ion to t he  n um be r 
two pos t at the Na tio na l Sci enc e 
Fo un da tio n (C&E N, Aug. 29, page 
15). Pres iden t Ca rte r has  reco m­
mende d his choice to Con gress a nd  i t 
now awaits S enate  c on firmati on .

No t surprisingly, Pim entel believes 
th at he can contrib ute in t he  a rea of 
scienc e edu cat ion . “ It  m ay  well be 
th a t wc-will need to mount  s om e new 
prog ram s to meet ‘tfa zzeducfationaj 
priiblexns-of-hjday^’ he says. “As 1 see 
it, the scient ific  education chall enge  
is to  reach ~pFople whr rtrm r-tf rrTintr  
take  high school chemis try_and4 xuiee, 
to it th at  they have an oppo rtun ity to,  
gain som e scien t iRc lit er ac y. ’̂

One sub jec t~tHar~P imnnlel feels  
strongly  abo ut is what  he views as  th e 
dim ini shing  ap prec iat ion  of  t he  im­
po rta nc e of fundam ental  resea rch . 
“T ha t's  one of the main reasons I took 
the job. I feel th at  peo ple  who hav e 
been engaged in sci entifi c ac tiv iti es  
and teaching, like myself, have  to  do  
th ei r pa rt  to per sua de  our re pr es en ­
ta tiv es  and  the  people  at  large th a t 
fun dam ental research is as im po rta nt  
to the  future of  the coun try as looking 
at the immedia te soc ieta l prob lem s 
we face today. We live in an  era where 
sho rt- term resul ts are  pu t in very high 
value  an d mission- orient ed su pport ­
ive research is be ing push ed s tron gly . 
Quest ions  are  being rais ed abou t the 
use fulness of long-rang e res ea rch.  1 
will use  every  op po rtun ity  while in 
Washington to try to  pe rsuade  people 
that  we need to  main tain  th e reservoir 
of  fund am en ta l in fo rm at ion th a t 
ult imate ly will be pu t to work to  solve

Pimentel: research is vital to future

pro ble ms , and th a t the  problems of 
the  fu tur e and  w hat knowledge will be 
use ful ju st  c an ’t  be pre dic ted . If we 
starve  our fu nd am en ta l res earch  
prog ram s we w ill pay  for it la te r.”

Pimen te l, 55, p rofessor of chem is­
try  at  the Un ive rsi ty of Cal ifornia , 
Berke ley , is a sc ient ist  of in te rn a­
tional  repu te . He led the tea m at  
Berke ley  th at desig ned  a nd bu ilt  the 
com pac t and highly sens itive infrared  
spe ctr om ete rs th a t were la unch ed on 
the Mariner  VI a nd  VII  space probes 
and tr an sm it te d de tai ls to ea rth of 

-the M ar tia n atmosph ere and sur fac e 
composition. Other  acco mplishments 
of which he is proud are  the develo p­
men t of the first, chemica llyjxi m ped  
1 ase r in 1964/a nd d evelopmen t ofthe  
matrix  iso lation technique thafaTlows 
“fre ezihff ’ of h ighly  reactive-Lransienll. 
chern tarT spe cie s s o th e y  ma y be 
studiqdZa Ueisnrc—Bu i Pmie nteTal so 
is deeply committ ed  to education , 
and his fre shma n chem istr y cou rses 
at  Berke ley  are  among  the mo st 
po pu lar on c am pus. C
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The Chairman. The committee stands adjourned 
[The committee adjourned a t 11: 05 a.m.]

O
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