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NOMINATION

TUESDAY, SEPTEMBER 27, 1877

U.S. SENATE,
Coarrree oN HumaN RESOURCES,
Washington, D.C.

The committee met, pursuant to call, in room 4232 of the Dirksen
Senate Office Building, at 10:03 a.m., Senator Harrison A. Williams,
Jr. (chairman), presiding.

Present : Senators Williams and Hatch.

The Cuamymax. The committee will come to order. We consider
today the nominations for the National Science Foundation, Mr.
George C. Pimentel, to be Deputy Director; F. James Rutherford, to
be Assistant Director: and John B. Slaughter, to be Assistant Direc-
tor; accompanied by Richard C. Atkinson, Director of the National
Secience Foundation.

I have a statement of broad appreciation for your nominations to
these positions which will be included in the record.

[The following were received for the record :]

OPENING STATEMENT OF SENATOR WILLIAMS

The Cuamyan. We are very pleased to welcome as our next nom-
inees three distinguished scientists to take positions as Deputy Director
and Assistant Director of the National Science Foundation. These
gentlemen—Dr. George Pimentel, Dr. James Rutherford, and Dr.
John Slaughter—will bring varied backgrounds and credentials to-
gether at that agency to assist in the management of the Government’s
assistance to scientific research.

Nominated to be Deputy Director, Dr. George Pimentel, a professor
at the University of California at Berkeley, comes to the agency as
a renowned chemist whose work in the fields of infrared spectroscopy,
chemiecal lasers, molecular structure, and hydrogen bonding is known
throughout the world. The first chemical laser was discovered in his
laboratory and through the use of infrared spectroscopic methods,
he and his students have identified many chemical substances never
before isolated. Dr. Pimentel also has been recogmized as an enthu-
siastic teacher and was the editor of the CHEM study project, a
project supported by NSF, which changed the direction of teaching
of high school chemistry.

Dr. James Rutherford is nominated to be Associate Director for
Science Education. Before being nominated to this position, he was
chairman of the Science Education Department at New York Uni-
versity. As a memberand past president of the National Science Teach-
ing Association, Dr. Rutherford has had wide experience with science
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teaching at the secondary and postsecondary levels. He directed a pre-
college curriculum project, supported by NSEF and the Office of Edu-
cation in physics, and has received many awards and honors for his
work, including a Ford Foundation Fellowship in 1954 and the 1970
CINE award for the motion picture, “The World of Enrico Fermi.”

The third NSF nominee is Dr. John Slaughter, nominated to be
the Assistant Director for Astronomical, Atmospheric, Earth and
Ocean Sciences. Dr. Slaughter comes to the committee as a distin-
guished researcher and engineer in ocean and environmental sciences.
Before coming to NSF, Dr. Slaughter was the director of the Applied
Physics Laboratory at the University of Washington. As such, he
has directed research and exploration activities in underwater acous-
tics, underwater vehicles, and physical oceanography. His previous
activities included program direction in information and control sys-
tems from 1960-75 at the Naval Electronics Laboratory Center in
San Diego. Dr. Slaughter has also been actively involved in the en-
couragement of minority students in science and engineering and has
served as head of the San Diego Urban League, and with the league,
he was responsible for the development of programs of financial and
counseling support for black and chicano youngsters.

We are very pleased to welcome all of you here today and to welcome
Dr. Atkinson who has come to introduce you. Senator Kennedy, chair-
man of our Subcommittee on Health and Scientific Research, was
unable to join us this morning but has asked that his statement be read.

[ The letter referred to follows:]
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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.

Sincegpely,
{f 4
773}:

Edward M. Kennedy
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The Cramaax. Senator Kennedy regrets that he could not be here
this morning. In his letter, Senator Kennedy says:

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 unquestionable professional credentials and with a
fresh perspective on the programs they will direct.

So, gentlemen, shall we just go down the line, introduce yourself
to the record. We are under a time constraint today. 1f there were any
problems with 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 that we are to be well served by you in the
National Science Foundation.

STATEMENTS OF NOMINEES FOR THE NATIONAL SCIENCE FOUNDA-
TION: GEORGE C. PIMENTEL T0 BE DEPUTY DIRECTOR, F. JAMES
RUTHERFORD TO BE ASSISTANT DIRECTOR, AND JOHN B. SLAUGH-
TER TO BE ASSISTANT DIRECTOR, ACCOMPANIED BY RICHARD C.
ATKINSON, DIRECTOR, NATIONAL SCIENCE FOUNDATION

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

The Cramyay. We will include all relevant materials that support
lt!w.sg nominations, and do you have anything, one by one, to say
priefly ¢

Dr. Prventer, Thank you very much, Mr. Chairman. T have a state-
ment that deseribes my view of the Nat jonal 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 Cramman. Your 'a-tat('ment will be, we appreciate it. Thank
you.

Dr. Ruraerrorp. 1 will not read my statement either because of the
time situation. I would like to empham?e as you judge my credentials,
that you also note that 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 Cuammax. And you have a statement. for our record?

Dr. Rurnerrorp, We have a statement for your record. I would be
delighted to answer questions.

The CHamrMAN. Again, because of the time, though we do have
questions, we will not pose them at this time. Dr. Slaughter?

Dr. StaveHTER. 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 participating in the scientific programs
of the National Science Foundation. I believe that my background
and interests are perfectly 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.




b

The Cramsran. Thank you. Dr. Rutherford, Senator Javits desired
to be here to introduce you, but could not be, so I will, before you have
spoken, your introduction will appear in the record from Senator
Javits.

Dr. Rurnerrorn. Thank you.

[The prepared statements and biographical sketches of Dr. Pimen-
tel. Dr. Rutherford, Dr. Slaughter, and statement of Dr. Atkinson
follow :]




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




of health, nutrition, energy and food supplies, guality 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.




Biograbhical 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 z »nioneer 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 technigues 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 technigue 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 guality 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 language
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.

S

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. 1In




1971, he received the Manufacturing Chemists Association College
Chemistry Teacher Award, in 1972, the Dickenson College Priestley
Memorial Award, and in 1974, the Spectrosco Society of
Pittsburgh Award. He was awarded a Guggenheim Fello ship 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 Depart:
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 1868, 196%, and 1970,
he and two Chemistry Department graduate students have won the
U.C. intramural team championship.

December, 1975
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Publications List

George C. Pimentel

BOOKS

SFLECTED VALUES OF PHYSICAL AND THERMODYNAMIC FROPERTIES OF
HYTCROCARBONS AND RELATED COMEOUNDS, by F. D. Rossini, K. ]
Pitzer, R. L. Arnett, R. M. Braun, and G. C. Pimentel.
Carnegle Press, Pittsburgh, Pa. (1953).

INTRODUCTORY QUANTITATIVE CHEMISTRY, by A. R. Olson, C. W.
Koch, and G. C. Pimentel. W. H. Freeman and Co., San Franclsco,
Califr. (1956).

THE HYDRCGEN BOND, by G. C. Pimentel and A. L. McClellan.
W. H. Freeman and Co., San Francisco, Calif. (1960).

"Radical Formation and Trapping in the Solid Phase", Chapter
4 in FORMATION AND TRAPPING OF FREE RADICALS, edited by A. M.
Bass and H. P. Broida. Academic Press, New York (1360).

CHEMISTRY -- AN EXPERIMENTAL SCIENCE, written under a grant
from the nJL..CI)dl Scienée Foundation to the Chemical Ed

tion Material Study, edited by G. C. Pimentel. W. H. Freeman
and Company, San Francisco, Calif. (1960)

UNDERS G CHEMICAL TH D 3, b . C. Pimentel and
: Holden-D 1c. y Francisco, Calif. (1569)

CHEMICAL BONDING CLA R( ANTUM MECHANICS, by G. C.
Fimentel and R. D. Spra .ucw—ﬂ:;, Inc., San Franclsco,
calir. (1969).

UNDERSTANDING CHEMISTRY, by G. C. Pimentel and R. D. Spratley.
Holden-Day, Inc., San Francisco, Calif. (1971).




ARTICLES

1

6

7-

*8,

12,

13.

. Process for Separating and Recovering Constituents of
Neutrcn-Irradiated Uranium. Application, Aug. 21, 1944.
U. S. Patent Office No. 2,912,302. Nov. 10, 1959. (with
R. E. Connick and J. Gofman)

The Solubility of Uranyl Oxalate and the Existence of
Undissoclated Uranyl Oxalate in Solution. Nuclear
Science Abstract No. 1368, AECD 2323, Sept. 8, 1945.
(with F. R. Stevenson)

The Ferml Gas Mcdel Applied to the Thermal Electromotlve
Forces of Tin, Lead and Indium. J. Chem. Fhys. 17, 644
(1949). (with R. K. Sheline)

The Ultraviolet Absorption and Luminescence of Decaborane.
J. Chem. Phys. 17, 882 (1949). (with K. S. Pitzer)

A Simplified Percent Transmission Computer. Rev. Scl.
Instr. 21, 1023 (1950). (with A. L. McClellan)

. The Bonding of Trihalide and Bifluoride Ions by the
Molecular Orbital Method. J. Chem. Phys. 19, 446 (1951).

Infrared Spectra of Mesitylene Complexes. J. Chem. Phys.
19, 513 (1951). (with G. Jura and L. Grotz)

Interpretation of the Infrared and Raman Spectra of
Mixed Crystals. J. Chem. Phys. 19, 661 (1951). (with
H. J. Hrostowskl)

Infrared Studies of Mixed Crystals: Naphthalene 1in
Anthracene. J. Chem. Phys. 19, 1536 (1951).

The Infrared Spectra of Naphthalene Crystals, Vapor and
Solutions. J. Chem. Phys. 20, 270 (1952). (with A. L.
McClellan)

The Microwave Spectra and Dipole Moment of Stable Penta-
borane. J. Chem. Phys. 20, 518 (1952). (with H. J.
Hrostowskl and R. J. Myepui

The Structure of Cyclodectatetraene, J. Am, Chem. Soc,
74, 3437 (1952). (with W. B. Person and K. S. Pitzer)

Infrared Studies of Mixed Crystals: Naphthalene-dg in
Naphthalene. J. Chem. Phys. 20, 1913 (1952). (with
W. B. Person)

-
There are no reprints avallable of those items m;rked
with an asterlisk.
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Energy Commission, Tech.
Oak Ridge, Tenn., 1953.
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ion Service
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(with M. Van Thiel)

Low Temperature Spectral Behaviour of Hydrogen Bonded

Species,

In HYDROGEN BONDING (Papers presented at

Ljubljana, 29 July - 3 August 1957), Pergamon Press,

1953.
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78.

Inert Gas-H n Compounds --
of Hellum Difluoride. J. Am. Chem.
(with R. D. Spratley)

Nitrcus Acid: An Infrared Fhotoc
J. Chem. Phys. 38 3 ( (with R.

Preparation by the Matrix Isolation

974 (1963). (with J. J. Turner)

Infrared Spectrum and Vibrational Potential Fur
Ketene & the Deuterated K es. J. Chem.

)

Infrared Spectre L at in Matrix Exp
Fure and Appl. Chem. 7 11 (1963). (with S.
Greetings from

(196%). (with L;

Hellum Difluoride:
on Nuclear :

Infrared Spectra of Gaseous Diazomethane. Chem.
40, 329 (1964). (with C. B. Moore)

So0lild Infrared Sp : 5 rnment and Vibrational
Potential 1 )¢ " Diazomethane, J. Chem. Fhys
4o, 342 (1964), it B. Moore)

Qut-of-Plane CHp Bending Fotentlial Functlons of Diazo-
Related Molecules. J. Chem. Phys.
40, 1529 (1964)., (with C. B. Hoore) -

methane, Ketene, and f

Infrared Spectra of Carbon Monoxide in an Argon Matrix.
J. Chem. Phys. 40, 2298 (1964). (with G. E. leroi and
Ewing)




Infrared Spectrcmeter; Flash FPhotolytle
Chloroformic Acid and of CFs. Appl. Optics
(with K. C. Herr :

Photodissoclation Laser. Appl. Phys. Letters
(with J. V. V. Kasper)

Matrix Reaction of Methylene with Nitrogen to Form Diazo-
methane. J. Chem. Phys. 41, 3504 (1964). (with C. B.
Moore)

Sinton Bands: Evidence for Deuterated Water on Mars.
Science 147, 48 (1965). (with W. A. Haseltlne and J. S.

Shirk) =~

The Infrared Detection of Free Radicals Using Flash
Photolysis b} ds. J. Chimle Physique 61, 1509 (1965).
(with K. C. Herr)

Exams: The College Boards in Chemlstry.
(1965).

Infrared Spectrum and Vibratlonal Ass
Monoxide, C€1-50. J. Chem. Phys. 142, 1
M. M. Rochkind)

HC1 Chemical Laser. Phys. Rev. letters 14,
(with J. V. V. Kasper)

Infrared 5
Amide Ion. 3pe
J. W. Nibler)

Infrared Detection of Diimide, NoHs, and I“
by the trix Isolation } J. Chem.

507 (:uﬂﬁ}l (with KJ.

Matrix Fi 3 Producta of Diazomethane:
imine anc e >yvanide., J. Chem. Phys.
(with C. loor nd T. D. Goldfarb

Iodine-Atom ser Emission in Alkyl Todide
Chem. Ph; 4 1827 (1965). (with J.

Solid a- and P-Oxygen.
(with B. R.

Infrared Spectrum, Structure and Bondlng of Lithium
LiON. J. Chem. Phys. 44, 2361 (1966). (with
Andrews)




The [p-v*]o and [S—F.}U'Bﬁﬁdﬂ: FNG and OoFp. J. Am.
Chem. Soc. 88, 2304 (1966). (with R. D. Spratiey)

Dioxygen Monofluoride: Infrared Spectrum, Vibratlonal
Potential Function and Bonding. J. Chem. Phys. b},
2063 (1966). (with R. D. Spratley and J. J. Turner)

Hydrogen Bonding of Hydrazole Acid in aolid Nitrogen.
J. Chem. Phys. 44, 3023 (1966). (with S. W. Charles
and KJ. Rosengren )

Infrared Detection of Methyl Radical in Solld Argon.
J. Chem. Phys. W4, 2527 (1966). (with W. L. S. Andrews)

Confirmation of the Identification of Dloxygen Monofluoride.
J. Chem. Phys. 44, 3641 (1966). (with P. N. Noble)

Infrared Detection of Gaseou
J. Chem. Enys. 44, 4053 (1966).

Chemic

al Lasers. Sclentific American 214,
1966, pa

ge 32,

Exotic Biochemistrles in Exoblology. Chapter 12
BICLOGY AND THE EXFLORATION OF MARS, National

of Sclences — National Research Council ]

1296, Washington, D. C., 1966. (with K. C.
Gaffron, H. K. Hartllne, T. H. Jukes, E.

and C. Sagan)

Science and Social Responsibility. In "Berkeley -
Challenge to Understanding”, edited by A. J. Shartsis
and R. D. Rosen, publisi under the auspices of t
College of Letters and Sclence, University of Callxqr1
Berkeley, June, 1966.

Infrared Detection of Reactive Specles
. Flash Photolysis. Pure and Appl. Chem.
(Copenhagen meeting)

Ccan Tﬂ;ra.aﬂ Spec L-UJ~L,'
Factor, Kagaku no Ryoiki

Carlson and K. C. Herr)

Kinetlecs of Decomposition of Chloroformic Acid by Rapid-
Scan Infrared Spectroscopy Pt 1803
(1967). (with R. J. Jensen)

Photolyal

3 of Matrix Isolated Dichlorine Monoxide:
Infrared Spectra of CIC10 and (Cl0) P J. Chem. Phys,
(

4o, 4481 (1967). (with M. M. Rochkind)




Infrared Spectra of Cesium Blhallde Salts. J. Chem,.
Phys. 47, flu (1967). (with J. W. Nibler)

Hydrofluorlic Acid Chemical Laser. J. Chem. FPhys. 47,
857 (1967). (with K. L. Kompa)

Visible Spectra of Lithium in Inert Gas Matrices. J.
Chem. Phys. 47, 2905 (1967). (with L. Andrews)

Infrared Spectrum of Methyl Radical 1in Solid Argon.
J. Chem. Phys. W47, 3637 (1967). (with L. Andrews)
Infrared Detection of Xenon Dichloride. Inorg. Chem.
6, 1758 (1967). (with L. Y. Nelson)

rurce COﬁ" gﬂt Displays of Unsymmetric Molecular Isotopes
of Ho0, , HpSe and HCCH. J. Mol. Spectry. 26, 294
(1968) - Thiuh J. W. Nibler)

Infrared Spectrum of Dichlorine Dioxide, (C10)s. J.
Chem. Phys. 48, 2373 (1968). (with W. G. Alcock)
Infrared Detection of the Trich ~1‘ Radic

J. Chem. E'r\,&. N7, 0] 1967).

Infrared Study of Transient Molecules in Chemlcal ILasers.
Pure and Appl. Chem. 18, 275 (1969). (Madrid meeting)

Infrared Spectrum and Vibratlonal
Spectrochim. Acta 24A, T97 (1968).

Potential Functions and the Bondlng in the XCO Free
5 1. Sce. 90, 3349 (1968). (with

hyl Alkali H 8: Molecular Type; Infrared
ctra by Lu latr] i on Technique. J. Chem.
: Y. Tan)

Hydrogen-Chlorine Explosio aser. II. DCl. J. Chem.
Phys. %9, 1379 (1968). with P. H. Corneil)

Hydrogen Fluoride Chemlical Laser Emission through
Hydrogen Atom Abstractlion from Hydrocarbons. J. Chem.
Phys. 48, 5273 (1968). (with J. H. Parker)

Hydrogen Dichlorilde Radical: Infrared Detection through
th’ Matrix Isolatlon Technique. J. Chem. Phys. U9,
3165 (1968). (with P. N. Noble)
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Chemical Lasers from the Reactions of
Hp and CHy; A Posslble Chaln-Branching
J. Chem. i']"&. 56, 969 (2972). (with O.

Merirnv Haru ¢ Infrared Spectrometer. Appl. Opties’]l,
Herr a P. B. Forney)

tion of the irtian Atmosphere: Minor
Icarus 16 <|"_3 (1972). (with D. Horn,
Winer, K. Herr)

An Addition-Elimination HF Chemlcal Laser. Appl.
Phys. Letters 20, 167 (1972). (with T. Padrick)

Tandem Chemical Laser Measurementa of Vibrational
Energy Distributlicon in the Dichlorcethylene Photo-
elimination Reactions. J. Chem. Phys. 56, Jruullq{c).
(with M. Molina) =

Infrared Absorptions of Interstitial Hydrogen Atoms
in Solid Argon and Krypton. J. Chem. Phys. 56, 3832
(1972). (with V. Bondybey) :

CHEM udy Knc:le;;ﬂ of Chemistry. Sclence Activities,
Novemo 972 (with D. W. Ridgway)

Infrared Spectrum of Gaseous Mathy ¢ by F=UA‘
Scan Spectroscopy. J. Chem. Fhys. 57, ),
(with L. Y. Tan and A. M. Winer)

n Fluu?'dﬁ Elimination Chemiceal Laser from
N-Diflucromethylamine. J. Phys. Chem
2 (with T. D. Padrick)

Chemical Laser Studles of Vib "aL‘:n21 Ener
butions: The 1ua1—udiﬂ and Zero-Gain
Techniques. IEEE J. Quant. Electron

(with M. J. Molina)

pectrum of the Water-Hydrochloric
nplex in Solld Nitrogen. J. Fhys. Chem. ;ﬁ
(1973). . (with B. S. Ault)

Reply to Comment on "Chemlcal Lasers from the Reactions
of C1F and C1F3 with Ho and CHy: a Posslble Chain-
Branching Chemlcal Laser." J. Chem. Phys. 58,1270.
(1973 e

The Tewrﬂrature Dapendence of the V‘brauional Energy
Distributions 1n the Reactions F + Ho and F + Dap.
J. Chem. Phys. 59, 251(1973). (with H D. Coombe)
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Chem. 79, (1975). (with B. S. Ault)
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Dr. F. James Rutherford

Dr. F. James Rutherford has been Professor and Chairman of the
Department of Science Education at New York University since 1971.

In that position he was responsible for a complete reorganization

of the science education doctoral-and master-level programs and for

the development of new courses in the social, organizational, and human
aspects of science. He also instituted and became Director of Project
City Science. This project, funded by the National Science Foundation,
began in 1974 with a long-term goal of improving science teaching

in the junior high schools.

From 1964 to 1971, he was Assistant and Associate Professor

of Education at the Harvard Graduate School of Education. He was
also Executive Director of the Project Physics Course, a curriculum
project which resulted in the production of a widely acclaimed
introductory physics course. This course because of its humanistic
and historical approach proved of interest to a much broader spectrum
of students than the traditional physics courses.

From 1949 to 1964 he was a science teacher, head of a science department,
science consultant, and director of a science-humanities project in
various California high schools.

Dr. Rutherford was born in Stockton, California, on July 11, 1924.
He attended California public schools and, after service in the U.S.
Navy during World War II, completed his baccalaureate studies in
biochemistry at the University of California, Berkeley, in 1947. He
received an M.A. from Stanford University in 1949 and a doctorate

in science eudcation from Harvard University in 1962.

Dr. Rutherford has authored and co-authored various papers, books,
and articles dealing with science education.

Dr. Rutherford is a member of the American Association for the
Advancement of Science, American Association of Physics Teachers,
Association for the Education of Teachers of Science, and the Netional
Association for Research in Science Teaching.

He has been the recipient of a number of honors and fellowships,
including a Ford Foundation Fellowship in 1954 and the 1970 CINE
award for the motion picture "The World of Enrico Fermi", which

is used in the Project Physics Course. Dr. Rutherford developed

the idea, collaborated on the script, and was co-producer. He also
received the Distinguished Service Award of the American Association
of Physics Teachers in 1971 and was President of the National
Science Teachers Association in 1974-1975.

Dr. Rutherford was married in 1945 and has four children.
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James Rutherford Curriculum Vitae

National Association £« 25ed L science Teaching®*

National Scien 4y [+ o i ior

Cine Award (1970) C NG 3 ilm Making
(Science, Educationa

Distinguished Service Award, American Association of
Physics Teachers )

Distinguished Service on, National Science
Teachers Association (1974)

*0ffices held

Publications and Papers

"Philosophy of Science Revisited," Philosophy of Science,
27: 183-186.
"American U iversity ) i I 5 o ice in Preparing
Leaders X ] > N \ ses h Report,"
1: 104-118 (1963).
urnal of

'eacher,
5:215-22 tl'\r’a:}
"Evaluation Activities of Harvard Project Physics,"
: merican Association for
e) 6-67.
"The Nature of tegrated Science Teaching" and
additional ) °S “ulrh M1rjvr'v Gardner)

a, Paris:

Editor (w i 2 etcher G. Watson) of all
the books, ¥ uction t klets, teacher
guides, £ilm l< I 1m the Project Physics
course and maj 1 many f them.

"Preparing Tea for ulum Reform," Science
Education, q): (1971). ’

"Changing the Attitudes Curriculum Developers Toward

Curriculum Evaluatien and Research,”
Netwo 3 20 (1971).
"A Human = Ap ach to Science Teaching," NASSP
Bulletin, v
"Integ 1 S¢ : Congress on the Integration
Bulgaria, 1968,
in Education,"™ Annual
ssearch Association, 1973.
"Science Teachers : Responsibility,” Annual
Meeting, Association for Science Education, Durham,
England, 19275.
"The Four-Fold Failure of Science Education: Goals for
the Next " Presidential Address, NSTA Annual
Convention,

Curriculum Theory

Teaching of Science-Related Social
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STATEMENT OF
DR. JOHN B. SLAUGHTER
NOMINEE FOR ASSISTANT DIRECTOR
ASTRONOMICAL, ATMOSPHERIC, EARTH AND OCEAN SCIENCES
THE NATIONAL SCIENCE FOUNDATION

BEFORE THE COMMITTEE ON HUMAN RESOURCES
UNITED STATES SENATE

SEPTEMBER 27, 1977

Mr. Chairman:

| am extremely honored to appear before you today as President
Carter's nominee to be Assistant Director for Astronomical, Atmospheric,
Earth and Ocean Sciences (AAEO) of the National Science Foundation (NSF).
| am pleased to have this opportunity to express both my comprehension
of the responsibilities and the challenges of the position, as well as my

objectives for the continued improvement of the Directorate and the

Foundation if 1 am confirmed.

| am very conscious of the responsibility of the NSF to strengthen
U. S. science through the support of basic'and applied research and
a broad effort in science education. | am also mindful of the
roles of the Congress and the Executive Branch in the development and
enhancement of the Nation's scientific resources and potential. Although
my direct involvement has just commenced, | have become exceedingly
impressed by the high degree of commitment, knowledge, and experience
demonstrated by representatives of these various governmental entities
who are charged with the responsibility for guiding and insuring the




continued vitality and effectiveness of our country's research efforts.

The AAEO Directorate of the NSF is an important focus for basic
research within the Foundation. It is also one which will require
creative leadership during this period of international interest and activity
in those disciplines related to the environmental sciences. At no time
in the past has there been a greater need for 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 opportunities for
synergistic relationships which will improve our overall effectiveness and
potential for increased understanding 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 multidisciplinary approaches which differ 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.

| am also mindful of the contribution | may be able to make in
increasing the involvement of minorities, women and the disadvantaged
in the field of science. The under-representation of these groups is a
matter of grave concern to all of us. 1 will work very closely with the




Director, Dr. Atkinson, who has already expressed his commitment to
apply the resources of the Foundation in ways that can meaningfully
address this problem. | look forward to éssisting him and the other

senior managers of the Foundation on this important matter.
| look forward to the many challenges and the opportunities that
exist in the fields of science management and policy-making. | believe
that the charter of the Foundation is a vital and serious matter that
requires dedicated efforts, 1 am fully committed to the task of helping
NSF fulfill the mandate which the Congress has entrusted in its care.
Thank you, Mr. Chairman.
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From iyear) o fycar) MName ol

1975 - Date Applied Physics Laboratory, University of Washington

As Director of the Laboratory, Dr. S
direction and management of a comprehensive I
ocean and envire ntal sciences and engineering. The Laboratory
leader in underwater acoustics, underwater vehicles, and physical oceanography.
Under his direction it has grown from a staff of 180 to 240 persons and has
increased its f.m:arf] from $55M to $7H annually. New programs in energy resource
conservation and d ) . *rnph,t ics, environmental acoustics, and biocenginc
Ing have been initiatec . leadership. In addition to his 5 pON '.-||r[;r.‘s
as Director of the Laborator) e is also @ full professor on the faculty of the
Department of Electrical Enginecring.

1960 - 1975 Naval Electronics Laboratory Center, San Diego

Dr. Slaughter progressed through the organization to a position of Department
Head of the Information Systems Department in which he was responsible for the
management of a 200-person staff engaged in the design and development of Navy
command control and communication systems. Activities in the Department included

computer systems technology, display systems technology, control systems tech-
nology, information transfer and switching, and human factors. Under his direction
a major new emphas in biomedical engineering was launched. Dr. Slaughter was
recognized for his wat ive and hi -oriented managerial style which created a
strong sense of purpose and achlievement throt out the organization. While serving
as a Division Head o s Advanced Control stem Division, he led a highly suc-
cessful team effort was directed towa the development of closed-loop digi-
tal control system tec 1 for Navy surveillance and weapon systems. His
organization did the original exploratory development work that led to the initial
applications of digital computers as c rollers for search and tracking radars
and for gun mounts and missile launchers.

1956 - 1960 General Dynamics Convair, San Diego

After graduation from undergraduate school he joiped Convair and worked on
the development of missile flight Instrumentation and telemetry equipment. Later
he was responsible for post flight simulation of the early Atlas ICBM flights.

'(ll'l SSIONAL _l_'J'_\RT\\__i'[t_‘:‘] ESSIONAL TNGINEERS LICENSE. OTHER PROFESSIONAL SOCIETY AFFILIATIONS AND

GRADES OF MEMBERSHIP. LIMIT COPY TO SPACE PROVIDED

ETA ¥APPA NU, Honorary Electrical Engineeri Society, 1955

SIGMA TAU, Honorary Engineering Society, 1955

Institute of Electrical and Electronic En ers (IEEE), Senior Member

IEEE Computer Society

American Association for the Advancement of Science (AAAS)

Scientist of the Year (NELC), 1965

IEEE Region Six Community Service Award, 1972

Who's Who Among Black Americans, 1975

American Men and Women of Science, 1976

Who's Who in Engineering, 1977

Editor, International Journal of Computers and Electrical Engineering, 1973
Professional Engineer (Electrical Engincering), No. 16088, State of Washington




During the period 1962-1965, at the Naval Electronics Laboratory Center,
John Sloughter established and mobilized o group of engincers and technicians which
sooh became Lhe Navy's most qualified in-house automatic control systems experts.
The prime contribution of this group was to design and implencnt a closed-loop digi-
tal control system wusing an electro-hydraulic shipboard surface-to-air missile
launcher as a plant and a general purpose shipboard digital computer as the con-
troller. Slaughter recognized the opportunity, proposed the development to the Navy
sold the concept in splte of objections from many who believed it could not work,
and managed the effort to a successful completion. He was the principal technical
investigator as well as a supervisor of the total project. The work consisted of
(1) the extension of existing theory of digital, sampled-data control to account for
qu}ﬂIl:uliOH effects, noise, and conversion errors; (2) hybrid simulation, (3) de-
s;q?h?_l‘ m har ﬁ"?”d software, and (4) conduct of the tests to demonstrate

feasibility.

In 1962 a body of theory for sampled-data control was avallable but no appli=-
cations existed except in the form of simulations. Computcers were expensive and
not appropriate for real-time applications. No one else had used a large general-
purpose computer in this way and many experts felt that low sampling rates would
lead to instabilities, large errors and possibly even damage to massive rotating
Hﬂsplﬂqf u.u§A pEQr persisted in his belief in the approach.

John Slaughter has expended considerable energy in working to encourage
minority youngsters to pursue careers in science and engineering and has played a
strong role in urging educational institutions, industry, and government to take
more aggressive steps to improve the opportunities for minorities to achieve
meaningful positions in engineering. He served as President of the San Diego
Urban League and in that position initiated several programs of financial and
counseling support for Black and Chicano students. He has established programs
at schoolswith large minority programs and has worked with the Deans and Electrical
Enginecring Department Chairmen at the six predominantly Black engineering schools
of the United States. He now serves as National Chairman of the |EEE Hinority
Committee and as a member of the National Academy of Engineering Committee on
Minorities.

€ Onher evidence of outsanding technical leadershap resulting from team or company-wide effon

In 1968, during the Vietnam War, the Mavy reactivated the battleship USS
NEW JERSEY and outfitted her for combat. Prior to deployment, it was decided that
her vintage pre-WWil ballistic computer system needed replacement by a more up=to~
date system. Dr. Slaughter and his control system division were assigned the task
to develop and install a fully automatic digital system in less than 90 days. They
were successful--the system was installed just before sailing and it was checked
out and calibrated while the New Jersey steamed to Southeast Asia. The Initial
Ballistics Correction System provided fast and accurate calculation and display of
parameters required to aim the 16" gun batteries. Quantities such as wind speed,
temperature, atmospheric pressure, powder age and impulse were processed by a mini-
computer. A display system designed and developed by the group provided read-out
for the gun controllers. The system was lauded by the C.0. of the NEW JERSEY
and resulted in Navy Distinguished Service Awards for two members of the group who
contributed most to the design and test.
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pubdications )

The three most impuitant publicatons. and their enpimeenng sepnificance, are

J. B. Slaughter, "Quantization Errors in Digital Control Systems ' |EEE
Transactions on Automatic Control, Vol. AC-9, No, 1, January 1964

v

(Provides a convenient and straightforward procedure for analyzing quantization In
a diglital control system and can be used to specify the precision required by a
digital controller and its assoclated conversion equipment ,)

J. B, Slaughter and A, B. Rosenstein, "Twin=-T Compensation Using Root Locus
Methods," AIEE Transactions - Pt 11, Vpl. B1, January 1963,

(Provides design techniques for the synthesis of RC Twin-T networks with specified
singularities.)

J. B. Slaughter, "Interactive Displays for Tactical Command Control," Journal of
Computers and Electrical Engineering, Vel. 3, No, 3, September 1976

(Contains description of state of art and future directions for interactive displa
technology as it relates to requirements of tactical command control systems,)

TENTS Wh

Tabulaie not more than rwelve ional publications and identify, where possible, their indrvidual importance. Articles =
journals in which they were p ed ==

ATHINS OH FA

J. B. Slaughter and D. H. Lackowski, '"'Digital Control of a Tactical Weapon with a
Shipboard G-P Computer,' Proceedings of the IEEE National Conference on Milltary
Electronics, September 1963

(First release of information describing closed-120p digital control of major
weapon. )

1ER THAN L

J. B. Slaughter, "Compensating for Dynamics in Digital Control,' Control
Engineering, May 1964

(Clear exposition of elements of digital controller synthesis.)

J. B. Slaughter, "The Application of Separable Programming to Optimal Control

Problems with Quadratic Cost and Convex Constraints," Proc. of Fourth Hawai
International Conference on Systems Scliences, January 1971

(Provides techniques for solving an important class of nenlinear problems by
piece-wise linear programming.)

shments of (he candudate is in lungile fo

J. B. Slaughter, "A Linear Programming Approach to the Controllability of
Constrained Linear Systems," Proceedings of the 15th Midwest Symposium on Circuit

" Theory, May 1972 3

(Provides geometrical insight Into controllability of linear systems.)

PORTANT NOTE FORITEMSEAND 9-EVIDENCE

tecnmwal aveemph

J. B. Slaughter, "Understanding the Software Problem," Proceedings of 1974
National Computer Conference, Vol. 43, May 1974

(Attacks the major problem facing the designer and buyer of large-scale computer
systems.)
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Dr. Slaughter's I|EEE involvement has been concerned principally with eff
in human relations and minority activities. In 1972 he received tl
Community Servi Award for his contribut s in thi .« ‘In

by the Chairma F the JEEE Educational Activities

the 1EEE Committee for Professional Opportunities

he has concentra lefining a ) sive affirmative action program
the Society with the j§ OCuUS O easing the : minorit
people being educat : 5 i ntal to this ef are his
invalve other professio societies in a comprehensive program coveri
engineering disciplines thereby benefiting from the financial and n
sources synergy that can result from collective effor

In technical matters he has served as Publi hairman and Session
for IEEE Decision and Control and WINCON

N, NONAJELE MAJOR COMMITTEE MEMBERSHIFS AND ACTIVITIES  LIMIT COPY TO SPACE PROVIDEDR

- Served as Director and Vice-Chairman of the Board of the San Diego Transit
Corporation, 1968-1975, specializing in policy matters related to transit
planning and te ¥+

Served as member of affiliate engineering faculty at San Diego State University,
1963-1965, tablished graduate courses in discrete and optimal control
systems,

onal Academy of Engincering Committee on

Appointed to membership on Natl
576

Minorities in Engineering, 15

Appointed to San Diego Chamber of Commerce Energy Task Force to advise on
technological approaches to energy conservation, 1974.
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STATEMENT OF
DR. RICHARD C. ATKINSON
DIRECTOR, NATIONAL SCIENCE FOUNDATION
BEFORE THE
COMMITTEE ON HUMAN RESOURCES
UNITED STATES SENATE

SEPTEMBER 27, 1977

Mr. Chairman and Members of the Committee:

I am pleased and personally privileged to introduce three of the
President’'s nominees for top management positions in the National Science
Foundation. A1l are exceptionally qualified to serve in the leadership
of the Foundation. 1 look forward with a keen sense of appreciation for
the use of their several talents in NSF operations, and I commend them to
you as eminently capable and worthy of your confidence in the management

of NSF's programs.

Dr. George C. Pimentel, the nominee for Deputy Director, is internationally

known both for his research in chemistry and for his contributions to the
teaching of science. The first chemical laser was created in his laboratory.
Since then, he has identified many chemical substances not detected earlier by
any other technique. In the field of education, he served as editor of the
CHEM Study Project which developed a new high school chemistry textbook. Now
in use in every state, the book has been translated into 13 languages.

Dr. Pimentel is a member of the National Acacdemy of Sciences and serves on

its Committee on Science and Public Policy.




Dr. F. James Rutherford, the nominee for Assistant Director for
Science Education, has been a professor and chairman of the Department of
Science Education at New York University since 1971. He was responsible
for reorganizing the university's doctoral and master-level programs in
science education and for developing new courses in the social and human
aspects of science. Beginning in 1974, he headed a national project with a
long-term goal of improving the teaching of science in junior high schools.

Dr. John B. Slaughter, the nominee for Assistant Director for
Astronomical, Atmospheric, Earth, and Ocean Sciences, comes to the Foundation
from the University of Washington where he has been a professor of electrical
engineering and Director of the Applied Physics Laboratory. He managed a
comprehensive program of research and development in the ocean and
environmental sciences and engineering. His laboratory is a recognized leader
in underwater acoustics, underwater vehicles, and physical oceanography.

As you know, Mr. Chairman, a fourth position in the top management of

the Foundation, Assistant Director for Mathematical and Physical Sciences and

Engineering, is also vacant. The National Science Board has made recommendations

to the White House for the position. When the President makes known his
choice, I will be pleased to assist in arranging an appearance of the nominee
before you and other Members of the Committee.

Let me say now that I am delighted to have Drs. Pimentel, Rutherford,
and Slaughter in the Foundation. They are more than welcome; they are
essential to the continued effective management of NSF's research support

programs. A1l have first-hand experience in their fields of research and top




management experience in the operation of comprehensive science research

programs. They are unusually well qualified to assist in leading NSF's
programs in which more than 30,000 scientists participate in the peer
review process and 25,000 principal investigators and 16,000 graduate
students conduct research projects supported by NSF. Competent leadership
at the top of the structure is absolutely essential.

Mr. Chairman, it is generally recognized that United States science

has made substantial progress in recent years. Advanced research in major

fields of science today deals with the most complex phenomena, issues and
questions. The Foundation appreciates the key role played by this Committee
in the progress of science and anticipates a continued, mutually productive
relationship in the years ahead.

This concludes my remarks, Mr. Chairman. Drs. Pimentel, Rutherford
and Slaughter also have brief statements. When they have concluded, we will
be pleased to answer any questions that you cr other Members of the

Committee may have.
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INTRODUCTORY STATEMENT OF SENATOR JAVITS

Senator Javrrs. Mr. Chairman, I am pleased to introduce to the
committee Dr. F. James Rutherford, President Carter’s nominee to be
Assistant Director for Science Education of the National Science
Foundation. Although Dr. Rutherford is a native of California, we
New Yorkers look upon him as a most eminent adopted son, for since
1971 he has been chairman of the Science Education Department of
New York University and director of Project City Science in New
York City. In this latter role, Dr. Rutherford has performed a most
valuable service by demonstrating that, within the inner city, strong
programs of high school science education and teaching can be devel-
oped. Cooperation among New York University, the eity board of
education, local schools, and teachers has made this project a great
suceess.

Throughout a distinguished career as a seience educator, Dr. Ruther-
ford has demonstrated an unquestioned ability to integrate, both ped-
agogically and administratively, the sciences with arts. From 1964 to
1971, while associated with the Harvard University Graduate School
of Education, he was director of the Harvard project physics course,
a curricular program which generated a widely acclaimed and highly
successful introductory course in physies for high school and college
students. This course, which innovately stressed not only the applied
aspects of physics, but its humanistic and historical sides as well,
eaptured the imagination and interest of thousands of young students.
We thank Dr. Rutherford for his part in the regeneration of student
interest in scientific inquiry.

As chairman of the Department of Science Education at NYU, Dr.
Rutherford was responsible for the complete reorganization of doctoral
and masters-level programs, and for the development of new curricula
in the social, organizational, and human aspects of science.

Dr. Rutherford’s commitment to the advancement of science educa-
tion and the reform of scientific curricula, and his understanding of
the necessity for humanistic approaches to the sciences, make him a
most. appropriate nominee to direct science education programs at
NSF.

The Cramyax. Dr. Pimentel, our records show that you have stock-
holdings in a number of companies which do a substantial amount of
research or produce major scientific equipment which might be in-
volved in NSF-funded activities. Since NSF also funds research
projects jointly participated in with private companies, it would seem
necessary to explore your removing yourself from decisions where
there could be any possible conflict.

Have you thonght this one through ?

Dr. PorexteL. Frankly, Senator, my stockholdings are embarrass-
ingly small for a man of my age, and it never occurred to me that any-
one might interpret a possibility of conflict of interest. If it were to be
construed, I would be very pleased to divest myself of these minute
amounts of stock, or, on the other hand, if T have not yet, agree not
to participate in any decision involving any of these companies.

The Caamyax. Well, the whole question has national importance,
as you know, and your sensitivity to the situations that might give
that appearance of conflict is important. As long as you are mindful
of this, and would agree to remove yourself.
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Dr. Prsexter, I am mindful, and 1 would certainly, if there were
any question in my mind that there might be a problem, consult with
our General Counsel and get his opinion and act in accordance with it
to avoid any conflict of interest or appearance thereof.

The Cramymax, I really regret that we can’t have a discussion here
for our committee to get to know you better. We have shown new at-
tention to our u-».[mnwihlllt\ to the National Science Foundation and,
regrettably, this 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 abundant with descriptions of excellence that
you bring to these positions, I think it is not necessary. It would be
llllumnl.tln;_r for us, but not necessary for us to do it, however.

Dr. PryenteL. Senator, I would note that 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 Cuamaax. Well, that 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, follow :]
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RESPONSES TO QUESTIONS
SUBMITTED BY

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

T0

GEORGE C. PIMENTEL
DEPUTY DIRECTOR
NATIONAL SCIENCE FOUNDATION

October 19, 1977

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 or inclined to study science at all. [ wonder if each
of you from your own particular perspectives and charge within the Agency
cen speak to this question -- particularly in the area of encouraging
minorities to come into the basic sciences.

Answer

Most of the science curriculum projects of the early 1960's were specifically
targeted toward the population of students already enrolling in high school
science courses. Speaking broadly, this population was drawn mostly from the
half of the student body who were academically most successful. This targeting

was deliberate and in response to a specific
replace texts and teaching methods that were
Generally speaking, the curriculum materials
improvement in science education at the high

The national need in science education today

and urgent need, to modernize and
more than 20 years obsolete.

so produced made a quantum jump
school level.

is a different one, but it is

perhaps even more urgent than the one recognized in the post-Sputnik period.
Today, we must provide science education targeted at the "forgotten half"
of our students -- those who will not be going on to college and who have
not been opting in the past for the conventional high school science courses.

The need is to raise the scientific literacy

of the entire population, so

that we can achieve a more general participation in techrological decision-

making in our democratic society.

It is certain that this will require

development of different kinds of science education materials that should be

introduced at the pre-high school level. It

is fortunate that such an

endeavor a]§0 provides the most effective means for improving the opportunities
for minorities and women tc enter scientific, engineering, and medical careers.
It is before the student enters high school that basic skills must be

established, motivation and interest must be
confidence must be developed to permit these
potential.

ignited, and attitudes of self-
students to realize their full

Hence, I would like to see NSF mount a powerful program directed at raising

the scientific literacy of non-college bound
school level.

students at the junior high

This would meet one of the most important problems of this

technological era, to bring all of the people, including minorities, into
fuller participation in the decisions that affect their lives.
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2. One policy issue increasingly before the Cemmittee 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
Ccmmissicn on Human Subjects, recent lecislation to regulate the safety

of DNA research and future legislative initiatives -- this issue will be

a real one for the Committee. [ wonder if each of you could provide me
with your thoughts about the role of the public -- particularly, in
determining research priorities, in involvement at the research institution
level and in National policy making.

Ansier

My attitudes about the crucial importance of the role of the public in
making the value judgments that affect their lives are expressed in my
article entitled "Science and Social Responsibility" in Berkeley -- A
Challenge to Understanding, edited by A. J. Shartsis and R. D. Rosen,
Berkeley, June, 1966. In this article, I contend that scientists have a
special responsibility to educate the public abcut the matters within their
expertise. Their role is to help the elected represertatives of the
people make informed judgments about the uses that are made of the fruits
of science and technology. In turn, these informed judgments by our
elected representatives must express the value priorities of the entire
citizenry, whose lives are affected by these compler decisions. For
effective implementation of this democratic prescription, we must strive
for broader scientific literary that extends throughout our society.

3. Information-regarding CIA drug experimentation on unwitting subjects as
well as experiments on prisoners and other instituticnalized 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 roie for the public?

Answer

[ believe that a scientist should have at least as high standards of conduct
and ethics as those of the general society. How these standards can be
established among sciertists -- "openly arrived at and agreed to" -- 1is

no more evident for this special group than it is for the general population.
One of the most difficult areas in which to gain universal agreement and to
induce compliance is that of ethical behavior. Scientists will be specially
concerned, as well, with freedom of thought and inquiry, and these are also
values held precious in our society.

These are matters that should be under constant discussion, including as
broad participation as possible. 1 see a service that NSF can perform

in providing opportunities and forums for these discussions, both among
scientists and the public. However, I would be cautious to assign to NSF
responsibility for encouraging adoption of or enforcing a particular set
of standards of conduct.
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RESPONSES TO QUESTIONS
SUBMITTED BY

HONORABLE EDWARD M. KENNEDY
CHATRMAN, SUBCOMMITTEE ON HEALTH AND
SCIENTIFIC RESEARCH
ON HUMAN RESOURCES

T0

GEORGE C. PIMENTEL
DEPUTY DIRECTOR
NATIONAL SCIENCE FOUNDATION

October 19, 1977

1. At President Carter's request the OMB recently asked Department and
Agency heads to consider strengthening their commitment to basic research
in the FY 1979 budget.

How does the Foundation plan to respend to the President's
initiative?

Answer

The NSF must maintain close liaison with the other Agencies to be certain

that proper attention is directed toward those scientific areas where progress
is 1ikely. Such liaison will permit NSF to bridge areas not clearly within
the purview of any mission-oriented Agency and to avoid duplication beycnd
what is optimum for healthy diversity of funding sources and modes of attack.

- Can the Foundation strengthen its commitment to basic research?
If so, how?

Answer

Yes, 1 believe it could do so by improving the flexibility of conditions under
which its support is provided to creative researchers. Most of ithe important
discoveries are unanticipated and we must not erect barriers to the exploration
of surprising new avenues that may appear. This means that the NSF must be
very careful to fulfill its obligation to maintain accountability in a fashion
that does not interfere or prevent acrievement of the Agency mission.
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2. Earlier this year this committee initiated the creation of an important
new program designed to strenghten the Foundation's basic research effort.
The Basic Research Stability Grant Program recognizes the need for relatively
small sums of flexible funds to supplement and undergird the competitive
project awards. The appropriations committees agreed. They provided the
full amount authorized ($4.5 million) to begin the program. While total

BRSG funds should alweys remain a small proportion of total research funds,
the current program level would seem insufficient to meet the need.

- What level of support should be provided? Would a level equal
to 5% of 10% of the project suprort provide an optimum balance?

Answer

In my present view, 10% of the project support directed into Basic Research
Stability Grants would nct be an economic and judicious use of public funds.
The amount so directed can be measured against what the institutions now
receive from NSF. If it is a small amount and the BRSG support is comparable
in magnitude, some stabilization is assured. If the institution receives a
larger amount, a relatively smaller amount is adequate because statistically
the fluctuation will not be so acute.

- Should a direct funding relationship be established between
the project funds and the Basic Research Stability Grant
Program? Should the two be tied together?

Answer

I don't believe so. Generally, the funds so provided tend to go into
disciplinary areas where the local ability to compete for funds is not

high. Thus funds tend to be diverted from proposals with high expectation
of fruitful results toward the other end of the spectrum. We should measure
carefully how much of this we do and try to make sure that truly meritorious
research is not suffering from this diversion of funds.




3. The NSF budget for the fiscal year beginning on October
significant increase in appropriations for scientific inst

- What is the condition of scientific instrumentation in the nation's
research laboratories?

Answer

In chemistry and biology instrumentation is one of the most pressing needs.
Obsolescence cannot be measured by chronological age but rather it must be
considered in the light of the advances of the techniques in use. Both
chemistry and biology are advancing so rapidly and becoming so sophisticated
that instrumentation has not kept pace. We must provide the modern tools

or our scientific effort will fall behind those of other countries (e.qg.,
West Germany, USSR) that are providing more ample funds. In some areas,
this disadvantage is being felt already.

= Will equipment continue to be a pressing need and a priority
for the Foundation?

Answer

Yes. The need is an on-going one, not to be put to rest by a single "shot in
the arm."

4. Research libraries reportedly are suffering from similar signs of decay.
For example, a recent article in Science illustrated the great strain being
placed on budgets by costly scientific Journals.

- Are the problems confronting research libraries affecting the
Foundation's research programs in Universities? If so, how?

In my own experience, the difficulties faced by our own science library
were not yet impeding my research. However, the exponential rise that

we are see’ng in scientific publications makes it clear that problems will
come. It becomes more and more difficult for a library to house and a
rescarcher to access all of this new informaticn.

-- What steps might NSF take to address the research-related needs
of the nation's major libraries?

Answer

I believe that the NSF should encourage and support rese2rch on innovative
means of accessing, storing, and searching scientific information. A good
example is provided by the Foundation's support of ways to automate CHEM
ABSTRACTS, which has led to significant strengthening of research in
chemistry.
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- What role do you feel the NSF should play in addressing this
problem?

The NSF should look for programs that might bridge the ten

out above and then phase them out if the problem seems to be correct
One possibility is to support a carefully selected number of well
and still extremely productive senior scientists in a fashion that
opens their position for a young-scientist appointment.

multiple
time can be devoted research as the result.

is a
If so, what can be done to reduce this distracting

I have not been a recipient NSF research support so all 1 can say is that
I have heard a large amount of anecdotal evidence from colleagues indi

that this burden is increasing and it is distracting. My own experie
research support from other agencies certainly agrees -- during the last
years, paper work and accountability requirements have increas

surely detract from the opportunity to accomplish the research that is the
reason for the grant.
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8. What do you think should be the balance between the basic research and
the education programs of F?

I believe that the optimum balance between Science Education and basic research
f ust be viewed in the light of trends and develcpments in
1 g During the 60's a major effort by the Nation to upgrade
2 education, lodged in NSF, was appropriate and, [ believe, effective.
1t, within the limits of the NSF budget, and with declining student
enrollments, priority clearly should be weighted toward research. The
present balance seems an appropriate one at this time.

9. What do you see as the role of NSF in supporting and improving science
education?

a_r‘.s'.v:F?_l‘

The NSF should focus its attention on those areas of science education where
the needs are so great that conventional means of development of new materials
cannot respond adequately or rapidly. Publishers generally cannot afford
to deviate significantly from on-going practice, nor can they ensure

3 r preparation for new terials and new teaching techniques. Fina
they are usually unable to attract the highest caliber scientists and
educators to textbook writing. In these areas of special need, NSF can
fill the gap.

10. Do you see the organizational structure of NSF as insuring science
education equitable treatment with research? Does the physical isolation
of the education directorate preclude its participation in the mainstream
of NSF activity?

To have Science Education geographically distant from the research directorates

is not a favorable situation. [ shall investigate every means of bringing the
Science Education into the building now occupied by the rest of NSF.
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11. Do you belie that the funding of pre-colle
be increased?

Answer

I believe that some of the funding presently directed toward college sc
education should be retargeted toward the pre-high school level.
Particularly the funds already identified with improvement of opportuniti
for minorities and women should be focused at this level. It is at this
early age that minority students and girls tend to make the decision not
to enter science. It is at this early age that the foundaticn can be
provided to guarantee readiness for science at higher levels. Attacking
the difficulties of minorities after they reach college is almost futile
because the gap is then too large to be remedied and the cultural
pressures are too deeply set to be dislodged. More minority access to the
scientific and technical professions requires an early start.

12. What directions should be followed in funding science education in lig
of decreasing enrol Iments, unemployed teachers, increasing school closings,
and resistance from the public to increzsing tax rates?

Answer

Qur needs for higher scientific literacy for the genera)l public and for
increased access of minorities and women to technical professions are
urgent. The cost of an effective science education program is relatively
small and shouldn't be determined by issues that must be taken into a int
in the much larger picture of 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 Human 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
y ¥ P

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.




Responses to questions submitted by Honmorable Harrison Williams, Chairman,
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? 1Is 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.
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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.
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Responses to questions submitted by Honorable Edward M. Kennedy, Chairman,
Subcommittee on Health and Scientific Research, from Dr. F. James Rutherford,
Assistant Director for Science Educationm.

Question:
1. For the past five or six years, NSF has had no long-range plan
for science education and budget requests for programs show no
sustained pattern. After your "settling-in" period, will you
prepare a long-range plan for the Education Directorate?
Answer:
Whatever the situation may have been in the recent past, I strongly
feel that the Science Education Directorate cannot influence the future
unless it does develop a thoughtful, informed and imaginative long-range
plan. I see no reason to spend much time settling in and will begin
immediately to design a plan of action that addresses what I believe
are currently the chief needs in science education. 1Im constructing
the plan T will seek extensive internal and external advice including

constituents, other Federal agencies and interested Congressional

committees.

Perhaps 1 should indicate now what I think the most urgent needs are in

science education. Briefly stated, these are: to broaden participation
in science; and to build & strong knowledge base upon which to achieve

the reform in science education.




Question:

2. How do you view the proposed Education Directorate inclusion in
a Department of Education?

Answer:

Based on the sketchy descriptions I have seen of the form that a

Department of Education might take, I would be very reluctant to see

the Science Education Directorate transferred. This is not because

I would oppose a Department of Educatiom, for onm the contrary I tend

to believe that such a department would make sense. It could very

well bring together many of the education activities now scattered

through various agencies, and it would provide long overdue recognition

of the central place that education in fact has in our society,

As I understand it, the proposed Department of Education would focus

most of its attention and resources on such important public needs as
achieving equity, insuring basic support for every school in the land,
coordinating activities between local and national education agencies,

and providing leadership in setting standards, However, I would not

expect such a department to have the capability of concentrating

intensely on particular content areas, The NSF has the ability to
restrict and intensify its attention of the specific problems of
teaching of science and mathematics, and this could be lost by a move.
The Science Education Directorate's greatest strength may be that it
is uniquely qualified by organizational position and 20 years of
experience to work successfully with both the scientific community

and educational practitioners.




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 secience.
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) dincrease 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.




Answer 3 continued

(2) Strengthening and enlarging programs such as the existing
Public Understanding of Science and the Science for Citizens program

as a way to quickly increase adult use of and support for science,

(3) Developing a more vigorous, penetrating and carefully targeted
research and development effort in sclience education than now exists.
In order to bring about major reforms in science and mathematics
instruction, we need to know more than we know now, which is to say

that we need to gain a scientific understanding of science learning.

(4) A major overhaul of junior high school science and mathematics.

0f these four steps, the first three can be accomplished by modification
and extension of existing programs, but the last one will require an
entirely new thrust. Let me try, therefore, to indicate why I feel

so strongly that high priority be given to the improvement of junior
high school science. Some of my reasons for wanting to concentrate

special effort on curriculum development, teaching training and research

and development at this level include: (1) Most students receive no

more than four years of formal science instruction in their lives, and
three of those are in junior high school, (2) By the end of the
ninth grade, minorities and girls have largely decided that they
cannot become scientists and in effect drop out of science once and
for all. (3) Science education at that level has long been ignored,
never having received the attention accorded elementary and high

school science teaching.




Answer 3 continued

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.




Question:

4. What is the role of research in the improvement of science education,
and under whose auspices should that research be carried out?

Answer:

One of the immediate tasks I would expect to accomplish is the design

of a research program in science and mathematics education. The

intension would be first to identify those few lines of research that

hold the most promise of generating penetrating insights to the learning

process. Each of these research thrusts will be carefully delineated

in order to express to the research community the Foundation's

priorities in this area and to guide program officers. Part of the

plan will include provision for periodic review by researchers and

practitioners of what progress is being made so that each line of

research can be adjusted as necessary to stay on target.

Implicit in my wish to greatly increase the Education Directorate's

research effort is the belief that it is the appropriate agency. It

has the model of the research directorates to follow, working contacts
with both the research and science teaching communities, and a mission
that can directly and quickly capitalize on research progress, as well

as providing the substance of the research studies.




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.




Question:

6. Are you satisfied with the ways in which the Foundation gets advice
and evaluation of its education program direction? Of its individual
programs?

Answer:

At this time, T do not have much first hand knowledge of how satisfactorily

the advice and evaluation mechanisms are working for the Science Education

Directorate. These are advisory groups in place and a series of external

reviews of the individual programs has been instituted. 1If I find that
these do not provide the critical help I believe we need, then I will

not hesitate to look for ways to improve the process.




Question:

7. How would you alter or add to the Foundation's effort to improve
science education and opportunities for womeén, minorities and
handicapped individuals--the underserved and underrepresented
majority of our society?

Answer:

As 1 indicated earlier, I believe that the Science Education Directorate's

efforts should concentrate on the goal of improving science education
and science career opportunities for those whom we have largely
bypassed. The underserved and underrepresented do, as you rightly
suggest, constitute the majority of our society. 1In trying to correct
this unacceptable state of affairs, targeted programs, such as MISIP,

be continued even while the unsheltered programs, such as CAUSE, strive
to broaden participation. To the degree they are successful, the
targeted programs should eventually eliminate the need for their
continued existence. This 1s to say that the problem has manifestations

at all levels of education, and all need attention.

However, in order to bring about a permanent remedy, it will be necessary,
I believe, to launch a major attack on the problem at the junior high
school years. As I indicated earlier the period of early adolescence

is the critical time for youngsters as far as preserving their

opportunities for the future, and particularly so in science.




Question:

8. Does the peer review process serve its purposes well in science
education? Are the functions of peer review in the Directorate
for Science Education the same or different from those in the so-
called "research directorates"?

Answer :

Historically, NSF has provided only a tiny fraction of the total of

federal expenditures for education. Nevertheless, the Science Education

Activity of NSF has had a significant impact. The cornmerstone of Science

Education's approach (as well as for NSF as a whole) is the funding of

high-quality projects through a competitive process. This approach

(in contrast to an entitlement approach) contributes to leverage in a

number of ways. First, it assures that money is spent on only the

very best projects. Secondly, there is a prestige factor associated
with a competitive NSF award that has a ripple effect. Awarded
projects, of assured quality, set examples and establish standards for
others to follow. Third, the writing of proposals for competition
helps the proposing individuals and organization formulate their
science education problems more clearly, and this can have a certain
benefit, even if an award is not forthcoming., 1 believe that the
considerable effort expended in communicating the reasons for denial

to unsuccessful applicants facilitates this process and has a

significant payoff for the system as a vhole.

The peer review process is the key to making the approach work. In

Science Education, "peer" is defined in a way appropriate to the problem

at hand. For example, proposals for the development of instructional
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materials will be reviewed by teachers and prospective users as well
as by "peers" of the proposer defined in a narrow sense. We strive
also on review panels to have a balance in terms of geography, sex,
and minority status. Problems of equity are dealt with in this way
as well as by appropriately formulating the rules of competition

through explicit criteria.

In summary, the purpose of peer review in Science Education is the

same as those in the research directorates--to select quality

projects. Science Education, however, conducts peer review in a

manner appropriate to its objectives which is reflected in the
range and mix of reviewer skill and interest, and in the review

criteria used.




Question:

9. How can the Directorate improve its working relations with its
constituency?

Answer:

The Science Education Directorate has many constituencies. There

are, of course, categories of people, such as elementary school

teachers, junior and senior high school science teachers, college

science teachers, university and industrial scientists, science

teacher trainees, and educational researchers. Also there are

many institutional constituencies, including science museums,

1ibraries and television, in addition to schools, colleges and

universities. The problem is how to maintain interaction with so

many different constituencies.

I will attempt to use a variety of approaches to this problem. Ome

is through the scientific and science teaching societies. I believe

I have good relations with such organizations as the American
Association for the Advancement of Science, the National Science
Teachers Association, the National Association for Research and Science
Teaching, the Association for the Education of Teachers in Science,

the American Association of Physics Teachers, the Council of Scientific
Society Presidents, and others. My staff and I will look to them for
guidance in serving the science education communities. Also, I

would expect to establish open communications with the various

education oriented organizatioms, such as the American Council on
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Education, the American Association of Community and Junior Colleges
and the National Education Association, the Association of Science-

Technology Centers. Working relations with constituencies in special

categories, such as minorities, women and handicapped, and be

established through advisory committees and through contact with
those national programs or subgroups within organizations, e.g. the
Office of Opportunities in Science of the AAAS, that have special

concern and knowledge.

Finally, I hope that the resources can be found to enable the program
officers to devote a larger fraction of their time to personal contact
with our clientele in the field. As Assistant Director for Science
Education I believe that one of my chief duties will be to insist

that we continually present our ideas and programs to our various
constituencies, and to this end I will personally meet with

constituency groups as often as possible.




Question:

10. In the past two years, morale reports for Science Education
Directorate staff have been very low. What plans do you have
for raising your staff's morale? Do you plan any program of
professional development for them?

Answer:

In my judgment, the best way to raise staff morale is to involve them

in a vigorous new thrust, one that they believe in and that addresses

jtself to importance. The staff is, I believe, an excellent one,

but the last half dozen years have been especially difficult for

them for many well known reasons. In the 60's they had a well defined

mission, knew what they had te do, and for the most part did it with

energy, imagination and high spirits. They knew they were doing

important work and where they were headed. Since about 1970 this

sense of direction and purpose has, 1 believe, been missing, and

hence the recent cut-backs and public criticisms have been all the
more devastating. If I can succeed in articulating ambitious new
goals that make good sense to them, to the Administration and to
Congress, then I have no doubt that the staff will go to work

with me to achieve those goals. If so, the morale problem should

largely take care of itself.




Question:
11. In what ways, if any, should NSF be involved in the develc
of curricula in science and mathematics?
Answer:
I strongly support the view that once again NSF should become involved

in curriculum development in science and mathematics.

First, I would like to suggest that instead of concentrating on
developing science courses for our most highly motivated students,
the effort this time must be to develop courses and methods that
will serve all of the other students, namely the majority bypassed

in the earlier effort.

Second, It seems clear to me that our new curriculum effort should
concentrate on the very crucial years of early adolescence. 1In the
junior high schools is where most students receive most of their

formal science instruction.

Third, I am not at all convinced that the model of curriculum
development used in the 60's is appropriate for the new task. For

sound pedagogic, psychological, economic and political reasons, it

is important to build on our experience of the 60's in curriculum

development without trying to duplicate it. In this respect, one
new idea I would wish to explore is the possibility of producing a
large pool of curriculum materials (teaching units, activities,

data films, computer programs. etc.) from the local school districts
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and publishers could freely design their own junior high school
science programs. This might avoid some of the problems explicit in
developing large scale, tightly designed courses that for one

reason or another cannot be used intact by the schools and that are

uneconomical for publishers to invest in.

Finally, it should be noted that any new curriculum effort should
deliberately strive for diversity. By simultaneously supporting

several high quality efforts for any particular grade level that

differ from each other in philosophy and approach, the schools

could be assured a greater spectrum of choice and any concerns

about monolithic science curriculum would be dispelled.




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 cne'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.




Question:

13. Should funding be increased to broaden and update the education
of science teachers by means of endeavors such as summer
institutes, academic year institutes, etc?

Answer:

While the NSF does not have the sole responsibility for the continuous

upgrading of science and mathematics teachers it does, 1 believe, have

a erucial role. Funding should be substantially increased in the next
few years. By emphasizing locally developed and attended school-
college cooperative institutes rather than national ones, 1 believe

it is possible to increase the frequency and value of continuing
study for science teachers. Such programs should deal with some

of the latest developments in science, inform the teachers on new
methods and materials, and help them work out ways and means for
achieving full participation in science of all students in their
schools. In allotting whatever funds become available for this
purpose, I would assign priority to providing help to junior high

school science and mathematics teachers.




Question:

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

Answer:

1 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.




Question:
15. Do you believe that students at the pre-ccllege level today

are not as well prepared in science as were the students of

the 1960's? If so, what are the reasons for this?
Answer:
Preliminary findings of studies we are conducting show that less
science is being taught to and learned by the great bulk of students.
In elementary schools financial pressures and the back-to-basics
movement have led to a decrease in amount of time spent on science.
Science is not considered a basic (although mathematics is). At the
senior high school level, advanced science courses are viewed as
elitist and fewer students other than the scientifically motivated
and talented are electing to take science beyond required general

COoOurses.

This is all reflected by the well-publicized decline in test scores.
Scientifically motivated and talented students are studying as much
science and performing as well or better on standardized tests as
they have in the past. Other students are studying less science

and appear to be performing less well on tests.

The reasons for this decrease in science instruction are undoubtedly

complex. However a significant factor is that science is not seen as

a "basic" but as the exclusive province of scientists, and the scien-

tifically talented and motivated. In my statement to the Committee on
Human Resources I affirmed the broadening of participation in science

as my primary goal as Assistant Director for Science Education.




Question:

16. Do you recommend that schools spend more time at the pre-college
level on teaching the "basics"? Is science thought of as omne
of the "basics"?

Answer:

It is difficult to respond to questions about the "basics' because

of the strong but varied meanings attached to the term. I believe

that parents and communities have a right to expect that the youngsters

coming out of their schools can read and learn from their reading, can

express ideas orally and in writing, and can handle numbers sufficiently

well to get by in todays numerical world. Such training, however, is

not sufficient for contemporary citizens. For many careers a significant
knowledge of mathematics and science is necessary. Failure to obtain
continuous instruction in those fields through high school especially
eliminates students from any opportunity for techmical, scientific or
engineering occupations. In this sense science and mathematics is

indeed basic, for students who are deprived of it are excluded from

full participation in the world or work.

In addition, science can reasonably be thought of as "a basic subject"
because it is so essential for an understanding of today's world and
because scientific knowledge is now an important condition for respon-
sible citizenship. As it turns out, science can be taught in ways

that help pupils to learn read and compute better; thus there is

little reason to fear that increasing the amount of science instruction

would deprive students of the basics.




Question:

17. The Science for Citizens program is directed by its legislation
to help citizens and citizen groups better understand the technical
aspects of public policy debates in which they are involved. The
NSF to date has tried to serve those citizen groups which are
grass roots oriented and which are actively involved in important
public issues.

Of the conferences funded in FY 1977, 38% were hosted by citizens
or public interest groups; 53% of the conferences were hosted by
universities, colleges, or research organizations. Do you think
that these groups are in touch with the basic goals and needs
of grass roots citizen groups? Do you think this 38%-53%
funding pattern best serves the needs of the citizen groups?
Answer:
The numerical distribution of FY 1977 Science for Citizens (SFC)

grants between citizen groups and educational institutions does not

by itself reflect the program's emphasis on activities intended to

address directly the needs of citizens and their organizations. All

grants, including those made to colleges, universities, and research
organizations, involve citizens' groups, either as co-sponsors or as
active participants in the planning and execution of activities sponsored
by others. 1 agree that one of the main goals of the program should be
to encourage the development of scientific expertise at the grass roots
level, and SFC activities in FY 1978 will be designed with this

objective in mind.




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 experience

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:

1 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 moTre
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.




Questions:

20. Since the Science for Citizens program is designed to serve a
grass roots constituency, don't you think that some form of
decentralized grant-making organization may be in order? The
exact form of this organization would have to be worked out
in detail, of course, and NSF would want to maintain control
over the scientific quality of work being done. For example,
regional or local Science for Citizens centers could nominate
the Residents and Interns that NSF would make its awards to.
How do you react in general to this type of federal-local
decision-making process?

Answer:

Some form of decentralized grant-making appears to me desirable

in terms of SFC objectives; in principle, it should permit a

more rapid and more flexible response to community needs. At the
same time, the problems of such a delegation of NSF responsibility
are considerable, and there are some activities that are probably
best left under centralized control. The SFC Advisory Committee has

recommended the development of local and regional centers that might

be given limited authority to conduct their own activities, including

the nomination of Residents and Interns and the support of forums,
conferences, and workshops. We will be working with these ideas
during FY 1978, to initiate a plan leading to the development of

workable institutions and mechanisms of this kind.




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 technolegy?

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 techniciamns. 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 Harriscn Williams,
Chairman, Committee on Human Rescurces

to

John B. Slaughter
Assistant Director for Astronomical,
Atmospheric, Earth, and Ocean Sciences

October 19, 1977

1. There are two roles I can perform in assisting the National Science
Foundation implement its program of increasing the involvement of
minorities in the field of science. The first of these roles is some-
what unique within the top management of the Foundation because I am a
minority. As a member of the senior management of the Foundation [ can
provide the important function of serving as a role model, whicn is
pernaps one of the key ingredients in enhancing the participation of
minorities in science and engineering. As a role model I can at least
provide some encouragement, if not proof, to minority young people that
there are opportunities for them to occupy key, important positions in
science whether it be with universities, industry, or government.

The second role that I can play is to assist in the development of
Foundation policy and to serve as an articulator of those policies, both
within and outside the Federal Government. I have been involved in

similar activities for the length of my professional career and 1 will
consider this opportunity to make a contribution a most valuable and
timely one.

2. The second question is a very thoughtful one and is one that requires
very careful consideration by the Congress and Federal agencies such as

the National Science Foundation. In general it is my firm opinion that

the public must be involved in the development of research priorities and
in the establishment of science policy making. That involvement can take
many forms. I would argue that to a large extent the public is already
involved in these functions. Perhaps we have not made optimum use of the
public up until this point, but I believe that we are all aware of the
importance of interacting with individuals and groups in order to gain
sufficient insight to carry out our efforts intelligently. 1 ama firm
believer in the concept that wisdom concerning any subject of importance

to the country can be found in a variety of locales and from listening to

a lot of people. We must never assume that those of us who have been
chosen to be responsible for particular aspects of policy making are
inherently blessed with all the knowledge necessary to determine priorities
and make decisions. Conducting forums in the local communities, soiiciting
the thoughts of citizens throughout the country, and providing as much
information to the public as possible represent ways in which we can ensure
that a dialogue occurs and that an opportunity for input exists.
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Responses to Questions
Submitted by
Honorable Edward M. Kennedy
Chairman, Subcommittee on Health
and Scientific Research

to

John B. Slaughter .
Assistant Director for ﬁstronom!ca1,
Atmospheric, Earth and Ocean Sciences

October 19, 1977

stion:

.a. How does the Foundation plan to respond to the President's
initiative? (To strengthen its commitment to basic research)

This question logically could be answered in the affirmative by
stating that the Foundaticn intends to (1) increase the percent-
age of its funds obligated for basic research, (2) increase the
absolute amount of its basic research funding, or (3) strengthen
its efforts aimed at encouraging the mission agencies to increase
their support of basic research. Since the Foundation intends to
respond affirmatively to the President's initiative, I will examine
each alternative in turn.

The percentage of obligations devoted to basic research is an
inappropriate measure of the Foundation's commitment to basic
research. Applied research is an integral part of the Foundation's
research effort. Recent history has demonstrated a need for the
Foundation to support development of certain ideas to the point
where their importance can be recognized by the mission agencies.
Many of these ideas spring from the Foundation's traditional
clientele, the academic community, so it is only natural that we
serve as the incubator of applied research developments.

There can be no doubt that the Foundation would appreciate the
opportunity to strengthen its commitment to basic research by
increasing the absolute amount of basic research funding.

-Finally, encouraging participation of mission agencies in the
support of basic research has been an important Foundation effort
for a number of years and will remain so. The National Science
Board is on Record with a resolution urging agencies to increase
their support of basic research, and NSF as an agency attempts to
convey this message whenever possible.
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: 5t am. (The current program level
would insuffic T the need.)

What level of support should be provided? Would a level equal to

5 percent or 10 percent of the project support provide an optimum
balance? Wi is the need that Basic Research Stability Grants
(BRSG) fill?

If BRSG's are to "supplement and undergird the competitive project
awards" by providing small sums of flexible funds, a large rang

of needs would appear to be excluded. For example. purchase of

perma equipment, long-term salary support, and general purpose
equij yuld be difficult to justify. BRSG funds might reasonably
provide minimal equipment and supplies needed to develop a new idea
to the proposal stage, perhaps with the aid of an existing large
apparatus. They might also cover exceptional research needs that
could not reasonably be anticipated, but an important point to note
is that this type of expenditure normally is reimbursed by the fund-
ing agency. In st y, the only non-reimbursable expenses that are
likely to be incurred under a BRSG are short-term technical assistance
and expendable ec t. There is a real limit to the amount that
can profitably be obligated for such purposes, but some other aspects
of the problem must be examined before answering this question.

Basic Research bility Grants raise a number of nonfiscal
questions. It is my belief that the Foundation should not provide
institutional support. Institutional support cannot be justified

in the Ton m research support picture; it can only be justified
as a short-term measure addressing a particular national need. To
the extent that BRSG's provide institutional support by relieving
the universities of their responsibility to fund development of
their promising young scientists and maintain the quality of their
research infrastructure, they (in the long-term picture) are an
unwarrantable replacement of private and state funds with Federal
funds. Is there a short-term need for BRSG's? Studies of the NSF's
peer review system have shown that it does not discriminate against
the young inve ator. In fact, the real problem is the shortage
of young investigators on university faculty; BRSG's can do little
to solve this problem.

It is true that the national interest would be served by enabling
investigators to indulge in quick pursuit of a research idea.

Funded investigators already have this option. In fact, NSF

program managers hope and expect that their investigators wil

pursue hot ideas. Therefore, funded investigators do not need BRSG's.




Question 2.a. (con't)

Unfunded investigators need BRSG's to test new ideas, but these
funds must be kept small to avoid supplanting the peer review
process. Certainly, no more than one percent of NSF funds should
go into BRSG's.

Question:

2.b. Should a direct funding relationship be established between the
project funds and the Basic Research Stability Grant Program?
Should the two be tied together?

Since the institutions that receive the largest amount of project
funds least need BRSG's, the two should not be tied together.
Many promising young scientists have been forced to accept appoint-
ments at small institutions that do not have access to endowment
and other funds to defray the costs of establishing research
programs. These institutions should receive the bulk of the BRSG
funds.

Question:

3.a. What is the condition of scientific instrumentation in the Nation's
research laboratories?

It is a sign of the health of the disciplines supported by AAED

that they recognize the need for new instrumentation and are
continuing their efforts to maintain the competitive position of
U.S. science. A number of mechanisms provide input on instrumen-
tation needs to AAEO. The national centers in astronomy and
atmospheric sciences serve as a foci of instrumentation developments
that propagate throughout the research community. Ocean Sciences

is planning large scale research for the 1980's. Not suprisingly,
many of the desirable programs require development of new instrumen-
tation. Earth Sciences recently conducted a survey to determine the
need for instrumentation; we intend to provide for some of these
needs in future budgets. Finally, our research in the polar regions
needs new research capabilities, if we are to continue our rate of
progress in understanding these important parts of the globe.

I cannot say that everyone is satisfied with the amount and variety
of instrumentation provided by AAEQ funding. However, where
legitimate needs have been demonstrated, we are acting to provide
for them.




Will equipment continue to be a pressing need and a priority for
the Foundation?

Equipment will always be a priority for the Foundation, and
particularly for AAED. New types of equipment must be developed,
if the programs anticipated in the 1980's are to be carried out
and the health and forward momentum of basic science maintained.

Question:

4,

a.

Are the problems confronting research libraries affecting the
Foundation's research programs in universities? If so, how?

The problems of research libraries have had no noticeable impact
on the Foundation's research programs in universities.

Question:

A
e

b.

What steps might NSF take to address the research-related needs
of the Nation's major libraries?

Normal Library Services are part of the infrastructure that
universities expecting to compete successfully for research funds
should support from their own resources. When libraries contribute
to the research effort, by maintaining specimen collections or
providing data processing services, they can apply for and receive
research funds. NSF's support of research in the information
sciences can have important long-term consequences for university
libraries and library systems generally. NSF should not, however,
be in the role of providing sustaining support for science
libraries.

Question:

5

«a.

] Number of Young Faculty. Is this a long-range problem

it a short-term problem which will correct itself in
several years?

The falling number of young faculty is a problem that is most
effectively addressed by individual universities. A number of
universities have already confronted the problem and adopted
stringent measures to ensure turnover of faculty. As the
situation worsens, more universities will deve1bp their own
sclutions to the problem, and in doing so will-hopefull y-make
it a short-term problem.




What role do you feel the NSF should play in addressing this
problem?

Ultimately, this problem only will be solved by universities
n their own to encourage early retirement of older facult

sities that fail to do so will gradually lose their ability
to compete for research funds, and this will be an even greater
incentive for change than special programs. In the meantime,
the Foundation should continue its policies that allow support of
postdoctoral fellows, non-tenured faculty, and research associates,
as long as they contribute to the research effort.

Question:

6.

Report Requir 5_and Proposal Writing. Do you believe

this is a sign ~ant problem am SF investigators? If
what can be done to reduce this distracting burden?

The NSF has recognized this probl and taken steps to re
Investigators may request up to five years' support. :

peer review process confirms the need for long-term support, it
is provided either through a continuing grant that requi only
annual progress reports or through a single multi-y

It is too early to tell whether widespread use of these

ments has eliminated the problem.




Question:

i

rs_for Science and Engineering. Assuming that the
pldnu1nq ga“nts 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?

Resource Centers for Science and Engineering combine a number of
elements essential to a coherent attack on the problems that
typically have limited minority participation in science. The
problems are: tracking of minority students out of academic
programs at the junior high school level (thereby depriving them
of the mathematics and science background needed to pursue a
career in any technical field), and lack of exposure to opportu-
nities in science (role models and simple exposure to the
opportunities that exist are essential to bringing new segments
of the population into the scientific/technical labor force).

By developing a strong research program in the midst of a
predominantly minority and/or impoverished population, Resource
Centers will attract talented scientists. Then, they, by focusing
some share of their time on the problem of developing minority
scientists, will attract the kind of interest and human and
financial resources necessary to adequately address the problem

of minority participation in science. Therefore, the key to the
success of the Resource Centers is the strength of the research
program and the willingness of the researchers to direct the
educational aspects of the Centers.

A second key is the strength of the staff carrying out educational
aspects of the Centers. They must be able to work with all parts
of the public communication media, the local school systems,
industrial firms, etc. Their aims are to provide forums for
discussion and removal of the barrier’ to minority participation
in science and to establish continuing opportunities for exposure
of minority/impoverished students to science.

These are big tasks to undertake. If the Centers are to be
effective, each must be adequately managed and funded. For this
reason, although I would like to see about five such Centers
eventually, I think it is more important to concentrate on one
or two high quality Centers in the near term.
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The Hongrable Harrison A. Williams
Chairman

Human Resources Committee

352 Sepate Office Building
Washington, D.C.

Dear Mr. Chairman:

It is my understanding your Committee will be holding
hearings tomorrow on the nomination of John Brooks Slaughter
to be an Assistant Director of the National Science Foundation
and I would certainly 1ike to say a few words in his behalf.

Dr. Slaughter has been the Director of the Applied Physics
Laboratory at the University of Washington, serving with dis-
tinction in that important post out home and highly regarded
by his colleagues at the U-W, as well as business and civic
leaders throughout the Pacific Northwest, His professional back-
ground in engineering and most recent assignments made him a
logical choice for the position at NSF as Assistant Director
responsible for their actiyities in the astronomical, atmospheric,
earth and ocean sciences. His experience in private business,
the Nayy and academic world, combine to recommend him for
that position and I commend those within the Executive and at
NSF for their selection,

While I have not known John for any great length of time,

I have no hesitancy in adding my support to those who have recom-
mended him for this highly important position, I know that you
will find him most personable and 1 hope you will agree that he
is highly qualified to become an Assistant Director of the
National Science Foundation,

With kindest regards, 1 remain
Sincerely,

M

WARREN G. MAGNUSOM, U. 5. S.

Senator Kennedy
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Senator Harrison Wilson
Senate Office Building
Washington, DC 20510

1€S Hd 92 435 LB

Dear Senator:

I understand you are holding a hearing on September 26 on the
appointment of Dr. F, James Rutherford to the position of Assistant
Director for Education at f« This
I shall not be
briefly to reg

is to express my regret that
able to attend, but at the same time I wish at least
ter my strong support for this appointment. I
Dr. Rutherford in both a prof
15 years. H

have known
sional and a personal capacity for over

e has taken on highly responsible and difficult tas in

science education and to my knowledge has invariably been successful
fair, and worthy of the trust placed in him by all who work with

»

or
under him His views

of the needs and opportunities for science
ation in this cc

try seem to me balanced and well informed.
and the nation will be well served by the appointment and by
ership of this experienced and thoughtful person.

Sincerely yours,

Gerald Holton

Vi of Physics

Science

and




The Hon n A. Willis
Chair

Senate Committee on Human Resources
352 Russel nate Office Building
Washington, D.C. 20510

De Senator Willi:

The Great Lakes Colleges Association, a consortium of twelve under-
graduate liberal arts institutions, is grateful opportur y to
endorse the nomination of George C. Pimentel as Deg y Director of the
Rational 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 sclentist and educator but as a friend and mentor:

"There's no question about his competence. He is art,
innovative and a helluva good scientisc."

"Pimentel a man who has excelled in research but has
also been an outstanding educator and will be understanding of
our institutions.”

"1 have the highest regard for hi e é athlete and
used to wh his research & stants in all. A sterling
fellow."

"I can't think of anyone I'd rather support.”

Dr. Pi tel has earned the respec f a road spectrum of the scienti
community for the excellence of his re h and for his commi it to
gcience education., We believe his appo t res s new and better
d:l_\":;o'f-;rl' the National Science Foundati and a re n to its role of leader-

gsh ipl3n improving the nation's science education ar ear

1977 SEP 26 PM
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Honorable Senator Harrison Williams

Sub Committee on Health and Scientific Research
Dirksen Senate Office Building

Room 352

Washington, D. C. 20510
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Dear Senator Williams:

1 am writing in behalf of Dr. F. James Rutherford
who is the nominee for appointment as Assistant Director
for Science Education of the Mational Science Foundation
and Dr. George C. Pimentel who is the nominee for Deputy
Director of the National Science Foundation.

pr. Rutherford has achieved well deserved prominence
in the field of science education as a teacher, eminent leader,
and as a fine administrator. He has directed significant
programs for improving science education at the elementary,
junior high school, high school, and university levels.
He is respected in the field of Physics as a writer and
teacher, He would be a great asset to the National Science
Foundation, would provide the kind of leadership needed at
this critical time, and would have substantial support from
the science education commmity.

Dr. Pimentel is an outstanding researcher in the
field of Chemistry. He has made significant contributions
in his field and is greatly respected by scientists the
world over. He has received numerous awards for his scientific
contributions. Additionally, in a critical period when a
mich needed revised curriculum was needed in high school
chemistry, Dr. Pimentel left his research to direct the writing
and to edit the most widely used chemistry materials in the
schools in the 1960's.

I highly endorse both Dr. Rutherford and Dr. Pimentel
and urge you, your sub committee and the U. 5. Senate to appoint
these nominees.

Sincerely,

Qb € 390

HLS:EP 5 Robert L. Silber, Executive Directo
26th National Convention / wasingion o.c L 7
















“New NSF deputy head
stresses basic research

“My most immediate first task will
be to find out what the goals and aims
of the director [Dr. Richard C. At-
kinson] are and to support him in
every way | can. That’s what I con-
sider the deputy director is for,” Dr.
George C. Pimentel comments fol-
lowing his nomination to the number
two post at the National Science
Foundation (C&EN, Aug. 29, page
15). President Carter has recom-
mended his choice to Congress and it
now awaits Senate confirmation.
Not surprisingly, Pimentel believes
that he can contribute in the area of
science education. “It may well be
that we will need to mount some new
programs to_meet cducational
pr oday;” he says. “As 1 see
it, the scientific education challenge
is to reach people whoow du not
take high school chemistry and to.see_
to it that they have an opportunity to

gain s;:u_ué_,r,mq%‘r‘l Tic literacy.”

One subject that Pimeniel feels
strongly about is what he views as the
diminishing appreciation of the im-
portance ol fundamental research.
“That’s one of the main reasons | took
the job. I feel that people who have
been engaged in scientific activities
and teaching, like myself, have to do
their part to persuade our represen-
tatives and the people at large that
fundamental research is as important
to the future of the country as looking
at the immediate societal problems
we face loday. We live in an era where
short-term results are put in very high
value and mission-oriented support-
ive research is being pushed strongly.
Questions are being raised about the
useflulness of long-range research. |
will use every opportunity while in
Washington to try to persuade people
that we need to maintain the reservoir
of fundamental information that
ultimately will be put to work to solve

By i

Pimentel: research is vital to fulure

problems, and that the problems of
the future and what knowledge will be
useful just can’t be predicted. If we
starve our fundamental research
programs we will pay for it later.”
Pimentel, 55, professor of chemis-
try at the University of California,
Berkeley, is a scientist of interna-
tional repute. He led the team at
Berkeley that designed and built the
compact and highly sensitive infrared
spectrometers that were launched on
lLe Mariner VI and VII space probes
and transmitted details to earth of

-the Martian atmosphere and surface

composition. Other accomplishments
of which he is proud are the develop-
ment of the first chemically pumped
laser in 19mmﬁm of the
matfix isolation technique that allows
“freezing ol highly Teactive ransient_
cheﬁirm—sp?ﬁe—s_sol%hc}' mayv_be

studied alJeisure_But Pimentel also

is deeply committed to education,
and his freshman chemistry courses
at Berkeley are among the most
popular on campus. T
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The Cramaan. The committee stands adjourned.
[The committee adjourned at 11: 05 a.m. ]

'
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