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NOMINATION

MONDAY, MAY 2, 1977

U.S. SENATE,
CommiTTeEE oN Human REsources,
Washington, D.C.

The committee met, pursuant to notice, at 10:03 a.m., in room
4232, Dirksen Senate Office Building, Senator Edward M. Kennedy
presiding pro tempore.

Present: Senators Kennedy, Stafford, Hayakawa, and Hatch.

Also Present: Senator Schmitt.

Senator Kenyepy. We will come to order.

Our hearing this morning is on the nomination of Richard Atkinson
to be Director of the National Science Foundation. I will make a part
of the record a biographical sketch of the nominee and the financial
statement has been reviewed in conformity with the procedures that
are being followed by all the committees and position description.

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

[The information referred to follows:]

(1)
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ALUMNI CITATION
The University of Chicago
Alumni Association

June 5, 1976

T'he Professional Achievement Aiwards

The Professional Achievement Awards recagnize those alumni whose al-
tainments in their vocational fields have hrought distinction to themselves,
credit to the Un tversity, and real benefit to their Sfellow citizens.

Richard C. Atkinson, Ph.B. 1948, Dgputy Director of the National
Science Foundation, is a dedicated. ingenious and productive experi-
mental psychologist who has introduced original and provocative ideas
for the analysis of human learning, memory, and cognitive processes.,
The theoretical model that he proposed of short-term memory and its
interfacing with long-term memory has become a “classic' formula-
tion guiding research in the field for the past decade. He has plaved a
seminal role in the theoretical development of mathematical psychol-
ogy and was the founding editor of the Journal of Mathematical
Psychalogy. He is co-author of the first textbook on the subjece, Axn
Introduction to Mathematical Psychology. as well as the widely used
general psychology textbaok, lntroduction to Psychalogy. His contribu-
tions to the social sciences have brought him recognition of the high-
est order including election to the National Academy of Sciences, the
National Academy of Education, and the American Academy of Arrs
and Sciences. As Chairman of the Psychology Department and As-
sociate Dean of the School of Humanities and Sciences at Stanford
University, he earned the reputation as a scholar with a wide range of
knowledge of the social scicnces and the ability to use that knowledge
in an administrative setting, He is currently on leave of abscnce from
Stanford University, serving as Deputy Director of the National Sci-
ence Foundation. In this position he plays a key role in shaping the
science policy of the United States and in uniting science and society
in the search for solutions to national and global problems.
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[Execerpt from 1.8, Government Manual, 1976-77]

The National Science Foundation (NSF) promotes the progress of science
through the support of research and education in the seciences. Its major em-
phasis is on basic research, the search for improved understanding of the funda-
mental laws of nature, upon which our future well-being as a nation is dependent.

The National Science Foundation is also involved in applied research directed
toward the solution of more immediate problems of our society. Its educational
programs are aimed at ensuring increasing understanding of science at all edu-
cational levels and an adequate supply of scientists and engineers to meet our
country’s needs.

The purposes of the National Science Foundation are to: increase the Nation's
base of scientific knowledge and strengthen its ability to conduct scientific research;
encourage research in areas that can lead to improvements in economic growth,
energy supply and use, productivity, and environmental quality; promote inter-
national cooperation through science; and develop and help implement science
education programs that can better prepare the Nation for meeting the challenges
of the decades ahead, In its role as a leading Federal supporter of science, NSF
also has an important role in national science policy planning.

The National Science Foundation was established by the National Science
Foundation Act of 1950 (64 Stat. 149; 42 U.S8.C. 1861-1875), as amended, and
was given additional authority by the National Defense Education Act of 1958
(72 Stat. 1601; 42 U.8.C. 1876-1879). Reorganization Plan No. 1 of 1973, effective
July 1, 1973, transferred to the Director of NSF the functions of the Office of
Secience and Technology which was abolished by the reorganization plan. The
Foundation consists of the National Science Board of 24 members, and a Director,
each appointed by the President with the advice and consent of the Senate.
The National Science Foundation Act also provides for a Deputy Director and
four Assistant Directors, appointed by the President and subject to Senate
confirmation. The Director is the chief executive officer of the Foundation and
serves ex officio as 4 member of the Board and as chairman of its Executive
Committee.

Since 1973, the Director of the Foundation hsa earried out the many functions
previously assigned to the Office of Seience and Technology. These functions
inelude providing advice and assistance to help in achieving coordinated Federal
policies for the promotion of scientific research edueation in the sciences, energy
research and development, and other energy related programs.

The Director of the National Science Foundation functions as the Science
Adviser to the President and Chairman of the Federal Council for Seience and
Technology pending passage of legislation which will establish these positions in
the Executive Office of the President. In this capacity, he advises and assists the
White House, Office of Management and Budget, Domestic Council, and other
organizations within the Executive Office of the President on matters where
scientific and technological considerations are involved. He also acts as the
President’s representative in chairing cooperative international and scientific
programs, including such bodies as the U.S.-U.8.8.R. Joint Commission on
Scientific and Technical Cooperations.

The National Science Foundation, commencing in 1976, will award annually
the Alan T. Waterman Award to an outstanding young scientist. This award
provides for up to $150,000 and 3 years of research and study at the institution
of the awardee’s choice. The Foundation also provides support for the President’s
Committee on the National Medal of Science.

NATIONAL ACADEMY OF SCIENCES,
Washinglon, D.C., April 28, 1977.
Hon. Epwarp KENNEDY,
Senate Commilttee on Human Resources, U.S. Senate, Washington, D.C.

Dear Sexaror KexNepy: I am most pleased to support the nomination of Dr.
Richard C. Atkinson for the post of Director, National Science Foundation.

I have had the privilege of numerous contacts with Dr. Atkinson during his
service as Deputy Director and as Acting Director of the Foundation. It is clear
that he has taken firm hold of the affairs of the Foundation and is keenly aware of
the problems of the Foundation vis-a-vis its scientific constituency, its own staff,
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and the Congress. He is sensitive and knowledgeable with respect to each. Any
qualms that I might once have held with respeet to the installation of a behavioral
scientist in the post of Director of the Foundation have long since been alleviated.
In his research and in his outlook, Dr. Atkinson thinks like a quantitative scientist
and is truly a member of that community. This is evident also in the very fact of
his election some years ago to membership in the National Academy of Sciences.

Dr. Atkinson holds the values of a scientist and is, at the same time, keenly
aware of the position of the natural sciences as the underpinning of American
industry as well as of agriculture, the public health and the national defense, He is
sensitive to the changing role of the university in American society and the special
requirements of science within that setting.

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

Dr. Atkinson is at this moment superbly prepared to lead the National Science
Foundation in this time of transition and I am pleased to commend him to you
without reservation.

Sincerely yours,
PHILir HANDLER, President,

[Telegram]

Wasninaron, D.C., April 29, 1977.
Senator Epwarp Kennepy,
Washington, D.C.

The officers of the American Association for the Advancement of Seience wish
to advise the cognizant Members of the Senate that we unreservedly recom-
mend confirmation of Dr. Richard C. Atkinson as Director of the National
Science Foundation. The Foundation has been without a permanent Director
for more than 8 months. As acting Director, Richard Atkinson has done an
exemplary job of conducting the affairs of the agency. The position of Director
calls for scientifie distinction, a demonstrable capacity for management, and
sensitivity to social values. In addition, it requires independence of judgement
and a willingness to lead. On each of these counts the President’s choice of Dr.
Atkinson is a wise one and we strongly endorse his nomination.

Witniam D. McELroy,

Board Chairman.

Eminio Q. Appario,
President.

Epwarp E. Davip,
President Elect.

Wirtiam D, Cargy,
Ezeculive Officer.

[Mailgram]

MassacHUSETTS INSTITUTE OF TECHNOLOGY,

Cambridge, Mass., April 28, 1977.
Hon. Epwarp M, KexxEeDY,
Chairman, subcommittee on Health and Scientific Research,
Washington, D.C.

The following mailgram sent to the Honorable Harrison Williams, I learned
with great pleasure that the President has nominated Dr. Richard C. Atkinson
as Director of the National Science Foundation, and I urge the Committee on
Human Resources to recommend his confirmation to the Senate, Dr. Atkinson
has done a splendid job as Deputy Director and now Aecting Director of the
Foundation, and I know that he would provide the NSF with the outstanding
leadership it needs at this time. A member of the National Academy of Sciences,
Dr. Atkinson is both a distinguished scientist and accomplished administrator
whose nomination has been widely applauded in the scientific and educational
communities.

Jerome B, WiesNer,
President,
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[Telegram]

WasHiNgTox, D.C., April 28, 1977.
Senator Epwarnp KENNEDY,
Washington, D.C.

The American Association of State Colleges and Universities comprised of
324 member institutions supports confirmation of Dr. Richard Atkinson as
Director of the National Science Foundation.

Arvvan W. Ostag,
Ezreeutive Director, American Association of Stale Colleges and Universilies.

[Telegram)]

WasninGgTON, D.C., April 28, 1977.
Senator Epwarp KENNEDY,
Washington, D.C,
The American Association of Community and Junior Colleges supports the
nomination of Dr. Richard C. Atkinson as Director of the National Science
Foundation and recommends his prompt confirmation.

Epmunp J. GLEAZER, Jr.
President, American Associalion of Communily and Junior Colleges.

[Mailgram]

ANN ArBor, MicH., April 28, 1977.
Senator Epwarp KENNEDY,
Chatrman, Health and Scienlific Research Committee, Commiitee on Human Resources,
U.S. Senate, Washington, D.C.

The Great Lakes Colleges Association supports the nomination of Richard
Atkinson as director for NSF. His interim leadership of this agency has soundly
demonstrated his qualifications for this post.

Jox FuLLer, President.

EvErerr REsEArcH LaBoraTory, INc.,
Everelt, Mass., April 29, 1977.
Hon. Epwarp M. KeNNEDY,
U.8. Senate, Washington, D.C,

Dear SenaTor Kexnepy: I understand that your Subcommittee on Health and
Scientific Research is holding hearings on the nomination of Richard Atkinson
as Director of NSF.

I am writing to endorse that nomination. I am persuaded that Atkinson is
an alert, industrious scientist. I have found him very receptive to new ideas and
very willing to devote his time to understanding new scientific areas, His adminis-
tration of NSF has reflected a willingness to be receptive to change that I think is
very healthy for the Foundation and for seience generally.

I hope that your subcommittee will enthusiastically endorse his nomination.

Yours sincerely,
ARTHUR KANTROWITZ.

Narronar Smann BusiNess ASSOCIATION,
Washington, D.C., April 29, 1977.
Hon. Harrison A. WiLLiams,
Chatrman, Commiliee on Human Resources,
Washington, D.C.

Dear CrairMaN Winniams: The President has submitted to the Senate Dr-
Richard C. Atkinson, Acting Director of the National Science Foundation, to be
permanent Director.

During Dr. Atkinson’s tenure as Acting Director, the Foundation has taken its
first steps towards developing the small business program which the Congress has
mandated. We believe that at least the Research Applied to National Needs
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(RANN) program of NSF has made a reasonable beginning in carrying out the
Congressional intent. For that reason, we believe we should commend Dr. Atkinson
to you and urge his confirmation sinee it was under his leadership in the Foun-
dation that his helpful beginning has been made.

Respectfully submitted,

Joun Luwis,
“zeculive Vice President.

Senator Kennepy. Dr. Atkinson has been endorsed by the National
Academy of Seciences, American Association for Advancement of
Science, American Association of State Colleges and Universities, the
President of the Massachusetts Institute of Technology, the American
Association of Community and Junior Colleges. All of these groups
have a very important relationship with the National Science Founda-
tion. I think they are very impressive commendations for the nominee.

Itis a clear indication as far as I am concerned that President Carter.
who indicated he was looking for the best, got the very best in this
nominee,

I certainly feel that way personally. As one who has had the oppor-
tunity to work closely with the nominee over the period of recent
years, I am immensely pleased personally to welcome him and to
congratulate him. I also congratulate the President on this nomina-
tion, and I hope we can move expeditiously to see that the formal
aspects of this nomination, and formal requirements, are met.

[ am going to make some brief comments now, and then we will
roceed to the nominee’s statement and comments which he would
ike to make.

I am pleased to welcome Dr. Atkinson here this morning. Since 1975,
when Dr. Atkinson became Deputy Director of the National Science
Foundation, the committee has had the opportunity to work very
closely with him.

We have heard his testimony on numerous occasions during hearings
on the NSF budget. He has been especially effective in insuring that
the Foundation has responded to the concerns of our Subcommittee
on Health and Scientific Research.

Before Dr. Atkinson joined the Foundation, he served at Stanford
University as professor of experimental pyschology and associate
director of the Institute for Mathematical Studies in the Social
Sciences. He has published numerous books and professional papers
in_his field, and his “Introduction to Psychology” is a widely used
college textbook in this country.

Dr. Atkinson is the first behavioral scientist to be named to head
the National Science Foundation in its 26-year history.

His nomination is an important recognition of the role of the social
sciences in the Nation’s scientific research program. It holds the
promise of increased emphasis on the interrelationships between the
social, physical, and life sciences and highlights the importance of
interdisciplinary research to the advancement of science and to the
application of science and technology to national and international
needs.

During his tenure at the National Science Foundation, Dr. Atkin-
son personally assumed oversight responsibilities for a thorough re-
examination of NSF’s procedures for processing research proposals.
The result was a series of managerial improvements aimed at assuring
a greater degree of equity in the system.
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He also established a new system for the handling of Freedom of
Information Act requests which, in turn, heightened NSF’s perception
of the need for openness. I think that is extremely encouraging.

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

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

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

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

During Dr. Atkinson’s service at the National Science Foundation,
he worked closely with Dr. Frank Press, who was a member of the
National Science Board. Dr. Press has now been confirmed by the
Senate to be Director of the White House Office of Science and Tech-
nology Policy and Science Adviser to the President.

I believe that the good understanding which exists between Dr.
Press and Dr. Atkinson will contribute significantly to providing the
President and his administration with strong leadership on scientific
and technical issues, and I look forward to Dr. Atkinson’s testimony
this morning,

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

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

STATEMENT OF HON. ALAN CRANSTON, A U.S. SENATOR FROM THE
STATE OF CALIFORNIA

Senator Cranston. I am delighted that President Carter has nomi-
nated Dr. Richard C. Atkinson as Director of the National Science
Foundation.

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

His scientific achievements have been recognized through his
membership in the National Academy of Sciences, the American
Academy of Arts and Sciences, the National Academy of Education,
and the Society of Experimental Psychologists. He has been a fellow
of the Guggenheim Foundation, and the recipient of a distinguished
research award from the Social Sciences Research Council.
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I am confident his firm understanding of the scientific process and
his familiarity with the scientific community will enable him to
rovide firm leadership in carrying out the statutory mandates of the

ational Science Foundation.

Dr. Atkinson has been acting as Director of the National Science
Foundation since last August. His nomination as Director is well
deserved and I fully support it.

Senator KENNEDY. Senator Schmitt, did you have any comment?

Senator ScumirT. I appreciate the committee allowing me to par-
ticipate this morning. I think the NSF and the job to which you have
been nominated, Dr. Atkinson, is one of the most exciting and one of
the most important agencies in the Federal Government.

In a large sense, you are dealing with the scientific foundations upon
which we enter the future, particularly in relationship to the educa-
tional research activities throughout this country.

As members of the Commerce, Science, and Transportation Com-
mittee, and more specifically the Science, Technology and Space
Subcommittee, Senator Stevenson and I will be very interested in
watching the progress of the agency and participating in reports and
other information you develop that is directly relevant to our activities.

I hope that you will, in turn, keep us informed as much as possible
in those areas.

I have a long personal association with the NSF, including par-
ticipation as a grantee. As my activities in the NASA grew to manage-
ment of energy research and development, I had a very close working
relationship with your predecessor and many members in the Foundation.

I wish to compliment your predecessor and the staff prior to your
assuming the reins on their activities. I hope that they will confinue
to provide the kind of science leadership tfmt is 80 necessary to this
country and to science in its broadest definition.

One area of difficulty I think you may find and one which I hope
you will look at very closely, is that of transforming an agency that
began as one of primarily offering research grants into one that is
through the leadership of gentlemen like Senator Kennedy and many
others—providing much more than just grant leadership in this
country.

I think the transition is not complete. I believe there is a slowness to
some degree in the response time of the Foundation to national needs
and specific needs of individuals.

I hope that you will look at the management structure of the
Foundation very closely to see if there are not ways in which that
response time can be increased. It is a very important part of the
future of your foundation, as well as the country.

I will wait until I hear your comments, and then T may have a few
questions.

Thank you, Senator.

Senator Kexneny. Thank you very much.

Our nominee’s home is in California. We welcome a member of our
full committee, Senator Hayakawa, who wants the privilege of present-
ing you formally before the committee. I recognize Senator Hayakawa
at this time for whatever comments he would like to make.

Senator HayAkawa. Mr. Chairman, it is a real pleasure to recom-
mend to the committee the confirmation of Dr. Richard C. Atkinson
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as Director of the National Science Foundation, an organization I have
long interest in.

Dr. Atkinson, who is on leave of absence from Stanford University,
has been associated with that distinguished institution for 20 years. He
started out a lecturer in applied mathematics and statistics laboratories,
and eventually advanced to positions of chairman of the department of
psychology and associate dean of the School of Humanities and
Sciences.

It is the bridge he provides between the humanities and sciences, 1
think, which is an important fact about the nominee.

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

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

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

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

In other words, we are not being asked to confirm a new hand.

I would like to add I am in the comfortable position of recommend-
ing a fellow scholar whose views on the status of our national research,
I am sure I share.

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

The New York Times has recently brought attention to this danger,
and let me quote:

An increasing body of evidence in recent years has suggested that the U.S.
leadership in science and technology is beginning to be lost. One example is the
disquieting survey of leaders of United States Research Institute recently pub-
lished by the National Science Foundation. The Nation’s research administrators,
the study indicates, fear collapse of top-ranking institutions because of inadequate
or unreliable funding. They find evidence that at least the young people are moving
away from basic research. They see rapidly growing numbers of bureaucratic and
other obstacles to research freedom, and they perceive ever increasing spirit of
antiintellectualism threatening our entire American scientific enterprise.

Well, during the years of the college uproar, I was in the middle of
anti-intellectualism and also antitechnological spirit which permeated
so much of the counter culture in the 1960’s,

I think it is very important to have a strong National Scicnce
Foundation to continue to fight for the kind of rationality and kind of
scientific spirit that is at the heart of our scientific and humanistic
culture.

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

I therefore recommend unhesitatingly the confirmation of Dr.
Atkinson by the Senate.




Thank you, Mr. Chairman.

Senator Kexnepy. Thank you very much.

We are also joined by Senator Stafford, who is a very active member.
It is a great compliment to get members of the committee here, four
Senators, on a Monday morning, so you can tell there is a good deal
of interest. They are all very interested in the National Science
Foundation.

Senator Stafford has been a very active member of our committee.

Senator, do you have a word of welcome?

Senator Srarrorp. Thank you very much, Mr. Chairman. I appre-
ciate the kind words.

We are glad to welcome you, sir.

I have no questions at this time so I will yield to my colleagues.

Senator Kennepy. That is your cue, Dr. Atkinson.

You have a statement, and we will look forward to hearing from you.

STATEMENT OF DR. RICHARD C. ATKINSON, NOMINEE FOR
DIRECTOR OF THE NATIONAL SCIENCE FOUNDATION

Dr. Arxinson. Thank you.

[ appreciate your remarks, the remarks of Senator Hayakawa, and
those of Senator Schmitt. Senator Schmitt and I have not had a chance
to meet, but his remarks were very perceptive comments about the
state of the Foundation.

Mr. Chairman, it is a pleasure to appear before you today as
President Carter’s nominee for Director of the Nafional Science
Foundation. The last time I sat at this witness table, Senator
Kennedy’s subcommittee was in session, and the topic was NSF's
authorization. Today, I look forward to discussing not only the
National Science Foundation but anything else the committee may
wish to review.

Two years ago, I was aproint.ml Deputy Director of the National
Science Foundation, and about 9 months ago I became its Acting
Director when Dr. Stever left the post to become the President’s
Science Adviser. I have appeared before this committee twice to
discuss NSF authorizations, and a third time last September to
accompany Presidential nominees at their confirmation hearings. On
each occasion, I was impressed by the knowledgeable and perceptive
questions raised by committee members and by their willingness to
exchange ideas. These dialogs were extremely productive, and I
hope they will continue.

The most significant change during my 2-year tenure at NSF
has been a turnabout in the Government’s attitude concerning the
value and importance of research. For too many years, there was a
steady erosion in Federal support for basic research. With the assist-
ance of this committee, the situation has begun to change. There was
real growth in the 1977 budget for basic research, and I hope there will
be additional growth in the 1978 budget.

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

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

Being Director of the National Science Foundation during the com-
ing years will be an exciting challenge. If the Foundation duca the job
that Congress has mandated it to do, then the long-term benefits to
to this Nation and the world will be truly unbounded. I look forward
to the challenge and the opportunity to serve science and my
country.

Thank you, Mr. Chairman.

Senator Kenxnepy. Thank you very much.

As we have stated, we are very much aware of your views on many
of the matters which are before the Foundation. Probably yvour best
testimony is your achievements and your accomplishments in many
of these areas in the past.

If I might, I would like to get into some of the areas of particular
interest. Before doing so, I wonder if you would review your relation-
ship, as you see it, with the President’s Science Adviser. You have
enjoyed a very close personal relationship, and I know that you are
certainly one of those who recognize the importance of having the
Science Adviser’s input in the domestic council and in the framing of
domestic and foreign policy issues.

Would you review with us how you see that relationship, and how
you think the NSF could contribute to the resource base of the Science
Ali\]‘-t‘l".

Dr. Arxiyson. Senator Kennedy, I have known Dr. Press for a
good number of years. I have great regard for him. I believe he was
an excellent choice for the position of Science Adviser,

It is going to be necessary for the National Science Foundation to
work very closely with the Office of Seience and Technology Policy.
As you are well aware, it is one of the requirements of our legislation
to support the activities of that office. Our support will be primarily in
terms of long-term studies on science policy and science analysis,
but there will be many oceasions when it will to be Necessary to
provide short-term backup support.

We have begun to work out the nature of this relationship in terms
of contact points between Dr. Press’ office and the National Science
Foundation. I anticipate that it will be a very effective and successful
relationship.

Senator KeEnNEpY, I think that is extremely encouraging, quite
frankly, because obviously they are complementary in their functions
and purposes. I think that is going to be very important in de swweloping
national science policy in the country.

I think that is reassuring.
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One of the aspects of science policy that I have been especially
interested in is what the NSF can do in meeting our international
responsibilities in the areas of science and research, particularly in
food, nutrition and health care matters. The U.N. Conference on
science and technology is being planned and I understand that the
NSF is planning for it. Maybe you could review your own thoughts
on this function.

Dr. Arkinson. Senator Kennedy, I believe that the role of science
in international affairs is ever increasing in its importance.

During the past decade, there have been many new bilateral science
agreements and other types of exchanges reached between the United
States and foreign countries. In fact, last night, I met with a group of
French scientists who are here to discuss our bilateral exchange with
France in science and technology.

There is no question in my mind that these exchanges have been
important and productive activities. On the other hand. one of my
first initiatives after Dr. Press assumed his duties at the White House
was to write to him, indicating my concern about our international
rograms and the fact that they have evolved in a somewhat hap-
lmmm! way over the past 10 years. It is important to reexamine the
full range of international science agreements and try to provide a
justification and rationale for these activities.

When Congressman Mink assumed her new duties at the State
Department, I wrote her a similar letter. I have had very positive
responses from both Dr. Press and Mrs. Mink. -

One of my main agenda items will be to review the NSF international
science program to assess what successes and failures we have had in
the past and where it should be going.

Senator KeNxepY. The fact is that usually in the past those have
been matters which have been superimposed on NSF. Our experience
is that in reality a communique comes from our American President
who has met with a foreign leader, we find scientific and technical
assistance announced in the communique, and all too infrequently the
NSF has not been brought into the decisionmaking process.

It has been my experience this kind of assistance has grown in a
haphazard way. NSF has had to make commitments which have not
necessarily been consistent and perhaps not as effective as they could
have been.

I think by reviewing what has been done in making recommenda-
tions in the past we can learn a great deal and be more efficient and
effective in developing approaches that can be more useful and pro-
ductive. This will obviously be an aspect of your responsibility as
Director of NSF.

Our Subcommittee on Health and Scientific Research. for example,
will be spending the better part of the year working in the area of
biomedical research and in carrying out our responsibility in the areas
of international health. I think we can make a constructive and posi-
tive contribution, and our findings will relate obviously to your
funetions and purposes.

There is a great deal that can be done in the area of tropical disease
through biomedical research. These matters can be coordinated in
ways which are realistic, constructive, and positive. Meeting these
needs is important.
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Although health issues are not the front burner responsibility of the
NSF, they are an important aspect of your concerns.

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

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

We are interested in the funding of quality research, and NSF
should review proposals on that basis particularly when industry is
prepared to comply with patent provisions, and other safeguards to
protect the publie’s investment.

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

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

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

Do you have any initial reactions to these issues and questions?

Dr. Arginson. Quite a few issues were raised in your remarks, Sena-
tor. I find them all interesting.

Certainly the Foundation has been concerned with women and
minorities in science. There has been considerable progress, although
the progress is not what one might have wished.

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

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

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

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

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

Your tradition, and certainly it has been completely justified in
terms of the past, has been to direct NSF resources almost exclusively
to university researchers,
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But I am wondering, given the fact that about 6 percent of Federal
basic research support generally goes to the private sector, and the
fact that only .3 percent of NSF’s basic research funds goes to the

rivate sector, W{:(:thi‘l‘ there is an opportunity for excellence in
mdustry being lost. Should the Board be sensitive to that, and are
you? What are your views?

Dr. ATkinsoN. Senator Kennedy, I am going to want to get back to
these percentages in a minute.

As you well know, the NSF has been concerned with the relationship
of the Foundation to industry. The Foundation has had a task force
dealing with this issue. There are a number of recommendations in
the task force’s report that will have an impact on NSF-supported
basic research in industry. One involves a new approach where NSF
will accept proposals that are submitted jointly from industries and
universities, where scientists at a university and scientists in an
industry join together in making a proposal to conduct basic research.
We are concerned with strengthening research in industry, and we see
this as a step in that direction.

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

I do, however, want to comment on your statistics. If one asks
what percent of the Ph. D. scientists and engineers in this country
involved in basic research as a primary occupation are in industry, 1t
turns out that about 11 percent are in industry.

If one looks at all funding across the Federal Government for
basic research, it turns out that about 6 percent of Federal funds for
basic research go to industry.

So, in a sense, there is a reasonable match between basic-reseacrh
dollars going to industry and the numbers of scientists in industry.
Of course, the NSF could move more aggressively in this area. It is
a matter that is now receiving considerable attention by the National
Science Board.

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

Senator KenNEpy. I think that is fair enough.

We have a number of Senators here. 1 will try to keep this to a
reasonable period of time. I will submit other questions.

One of the areas we have been very interested in is the State science
program at NSF. What is being done to bring, the benefits of science
and technology to the State governments, and also to local
communities.

Some States have developed incredibly effective programs over a
period of time. I am interested in how you see the NSF working with
those programs. Do you see value in the development of scientific
and technical capacities in States and in local communities? T do not
know how many local governments would be able to develop pro-
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grams. But several States have developed programs. Pennsylvania,
for example, did a very good job under Governor Scranton a few
years ago. What can you tell us about your views?

Dr. Arginsox. Senator Kennedy, our intergovernmental science
program has been remarkably effective. It has had a small budget,
about $5 million in the 1977 budget, yet it has been very effective.
The new State science engineering and technology program is another
major step. I will be interested in examing the types of proposals that
are put forward by that program. I see the program as providing an
important adjunct to the Governor or State legislature in decision-
making—that is, providing a solid science input to those decisions.

I did meet with Dr. Press’ Intergovernmental Science, Engineering,
and Technology Advisory Panel. I was quite impressed by the strong
support from Governors, mayors, and others for NSF’s intergovern-
mental science program.

I believe that Dr. Press was equally impressed by that meeting.
I am told the OMB is also very much concerned with the success of
these programs. 1 see our intergovernmental programs prospering
over the next few years.

Senator Kex~epy. Another matter of concern is the makeup of the
Science Board, and the need to include precollege science educators
on the Board.

So many important science education efforts are taking place in
our secondary schools, junior colleges, 4-year colleges, as well as
obviously in universities and graduate schools. We have been con-
cerned about the priority assigned to science education in the budget
over a period of years, quite frankly. We are also concerned about
the role of young scientists and the public generally in terms of the
Board.

So many scientific and technical issues are going to require public
acceptance, public awareness, and public understanding.

One of the critical questions, is how are we going to make complex
involved issues comprehensible by lay people, and how can we make
the scientific community understand to some extent the concerns of
the public. That is a long process. It is difficult to set up particular
ways to do this.

Certainly one step would be to include on the Board those that have
strong interests in science and those who have involvement in public
CONCErNs.

Are you sensitive to this particular issue?

I know you have been from our own private conversations. But
since we are going to have a number of Board vacancies to be filled, I
am wondering how you view the presence of non-scientists and pre-
college science educators on the Board.

Dr. Arkinson. Senator Kennedy, I welcome those remarks, and 1
believe the National Science Board is in agreement with you. The
names that were forwarded to the White House for consideration are in
accord with vour interests.

On the other hand, the National Science Board is a rather small
group. It is now augmented by the National Science Foundation Ad-
visory Council, and I would hope that one would look at the makeup
of both the Advisory Council and the National Science Board to
determine the adequacy of various groups’ representation in the
Foundation’s advisory structure.
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But your remarks are well taken, and T assure you that the National
Science Board recognizes your concerns and is sympathetic.

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

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

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

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

Senator KENNEDY. Finally, you have been on leave of absence from
Stanford University.

Can you tell us how this has been handled in terms of direct or in-
direct interests of the university in activities from the NSF?

What is your current arrangement with the university?

Do you maintain any financial relationship with Stanford?

Dr. AtkinsoN. Senator Kennedy, I am on leave of absence from
Stanford University. When I came to the Foundation, it was on a
2-year leave of absence, That 2-year leave will be up this summer.

I have written to the university indicating that 1 would like to
extend my leave of absence. Although nothing yet has been agreed
upon, what I hope for is an arrangement where the university will
offer me a 1-year continuing leave of absence. The basic idea is that
the university will give me a year’s notice, if they judge it in their
interest to terminate my contract.

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

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

Of course, we must guard against conflicts of interest and have
effective procedures in that area. Those same procedures apply to me
and to any members of the National Science Board. We have 24 mem-
bers to the National Science Board who are Presidential appointees. A
good number of those, I would say at least 18, are employed at
universities. They also are in the same situation of possibly being in
conflict of interest. I believe the procedures the Foundation uses to
protect against conflict of interest are quite effective.
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I noticed that Dr. Press offered at his confirmation hearing to resign
his position at MIT if the committee wished him to do so.

I also would be willing to do so if that were the judgment of this
committee. On the other hand, I would be concerned about the
precedent that would be established.

Senator Kexxepy. The committee will work its will on that issue. It
is obviously a matter of concern to members of the Senate given the
Ethics Code that has been established by the administration and also
by the Congress.

I think you have identified, particularly in the area of NSF, why it is
such a complex and difficult issue and why the basic thrust of our
science policy could very well suffer if resignations were required.

Senator ScamrrT. Would the Senator yield?

Senator KENNEDY. Yes.

Senator Scamrrr. I wish to associate myself with your remarks and
those of Dr. Atkinson.

I realize that there is some inconsistency in the way we are operating
the Government with respect to what Congress has recently done and
with respect to what President Carter has asked certain high level
members of his administration to do.

But I certainly hope that you will not discard procedures that have
worked well in the past. By establishing a good structure for the
avoidance of conflict of interest, the National Science Foundation and
other technical and scientific organizations in the Government can, in
fact, tap the best people in the country, whether they are from the
academic world, industry or the private sector. We must do that. I do
not think the National Science Foundation or other (Government
organizations could function if they could only draw on those who had
absolutely no potential conflict of interest.

The thing we must do, as I am sure you recognize, is to avoid
creating the potential for conflict of interest. I think we can do that. 1
think we have done that. At the same time it is most important that
Congress not do anything to narrow the broad spectrum of talent
currently accessible to people like yourself.

Senator Kenyepy. The willingness to resign on the part of both
Dr. Press and yourself makes a very strong case for your desire to
serve in the public interest. I know you do not make that judgment
lightly, and that is perhaps an additional reason why we are fortunate
to have yvour leadership in this position.

[ recognize Senator Stafford who is the senior minority member here.

Senator Starrorp. Thank you very much, Mr. Chairman.

Being aware, Doctor, that you have already served 2 years as
Deputy Director and Acting Director of NSF, 1 do not think I have
any reservations about voting for you to continue as the Director
of NSF.

Most of the questions that might have occurred to me have already
been asked by our chairman.

Since you mvited broad questions in your statement, I would just
like to ask you one in one area.

As a layman, it appears to me that there are an excess number of
Ph. D.s in the country today, and one of whom is one of my children—
It makes me wonder about the relevancy of the Ph. D. programs
across the country to the needs of research in the various areas that
are pertinent to our American society today.
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Would you comment generally on the question I have raised?

Dr. Arkinson. It is a real problem. There is no question that in the
late 1960s and early 1970s, we were overproducing Ph. D’s. 1 think
you will find in most schools today a concern about cufting back
’h. D. programs, or at least making graduate students well aware of
the job market and trying to make them realistic about the
alternatives.

As is often the case, we tend to be slow in responding to these
changes. Frankly, I am concerned about what might be called the
overproduction of Ph. D.s. On the other hand, T am also concerned
about whether we are still drawing the quality of people into our
science graduate programs that we did 5 or 6 or 10 years ago.

My own judgment is that there are too many young people in the
country, who do not regard a career in science as viable in terms of
income and security, and that worries me.

The i8sue you raise is important. But I hope we do not overrespond
and, as a result, have a generation of less than the very best and most
qualified people entering our college programs for science and engineer-
ing. One of the things that bothers me most in government and the
universities is our inability to plan and anticipate the future.

For example, we are going to have about a 20-percent reduction in
college age students in the next 15 or so years. This is going to have
a dramatic impact on universities, We have to plan ahead. Yet, we
have been very slow to consider what should be done.

Ten years ago, we knew also about events that were going to be
occurring in the grade schools in terms of the need for teachers. and
again we were not thoughtful about these trends.

This is a very important concern for the Foundation. The st rength
of American basic research largely resides in our universities, and our
universities must continue to be healthy.

At the same time, we cannot foster programs that are so large that
they produce too many Ph. D.’s.

My answer has not been very concise, Senator, but at least you
have some remarks regarding your concerns.

Senator Srarrorp. I appreciate your response.

Mr. Chairman, I have no further questions.

Senator Hayaxkawa. Mr. Chairman.

Senator Kexnepy. Senator Hayakawa.

Senator Havyaxawa. Dr. Atkinson, I would like to ask a little bit
of the relationship of the National Science Foundation in relationship
to the other involvements with science on the part of the Federal
Government. We do have the National Institutes of Health, which
is involved in research. We have the Naval Research Laboratory,
and T do not know how many other scientific bodies, commitments,
the Government has.

I would like to know to what degree your mission differs from the
others, to what degree these various outfits are dedicated to basie,
to applied research granted the division between those two categories.

Would you tell me something about your relationship to the other
scientific communities?

Dr. Arkinson. Senator Hayakawa, the National Science Founda-
tion maintains very close relationships with all agencies in the Federal
Government involved in the support of basic research. That is done
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by various types of committee struetures and personal exchanges.

I myself have a close relationship with people in other agencies
concerned with science and technology. But the important remark,
and it is in a recent resolution of the National Science Board, is that
NSF believes that each mission agency should engage in a strong
program of basic research relevant to the particular mission of that
agency.

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

I can touch on each agency in this regard. One of the Foundation’s
roles is to provide a balancing effect to research support, to ensure
that all areas of science are being properly supported. If, for example,
the Department of Agriculture has a strong program in the plant
sciences, our program will be somewhat reduced. If the Department
of Defense has a strong program of basic research in the computer
sciences, our program will be somewhat reduced. But we continually
monitor the basic research going on in the United States and try to
ensure that in our judgment, the judgment of the National Science
Board, and the judgment of the scientific community an appropriate
balance exists in the support of different fields of science.

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

&{nvtr I made my point?

Senator Havaxawa. Yes.

Thank you very much.

No further questions.

Senator Kexnepy. Senator Hatch.

Senator Harcu. I will defer to my colleague, Senator Schmitt, and
if T could reserve the right to ask a few questions.

Senator Scamirt. Dr. Atkinson, as I indicated in my opening state-
ment, the Commerce, Science and Transportation Committee is
charged with general science oversight in the U.S. Senate. We will be
exercising that charge in various ways.

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

Would you do so?

Dr. Arkinson. Senator, you have my assurance we will do so on a
formal basis and also on an informal basis. I would be happy to meet
with you or any members of the committee at your request. And we
certainly will keep you informed.

Senator ScumrrT. In view of your somewhat specialized background,
how do you intend to establish management and philosophical inter-
face with disciplines other than your own, but equally important to
the future of this country?
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Dr. Arkinson. Senator, my scientific background is a fairly broadly
based one. My first job at Stanford was as a lecturer in applied mathe-
matics and statistics, and my major interests were in mathematies.
At the time I viewed my scientific career as moving in that direction,

Some years later, I became interested in computer applications,
particularly as they affect the psychological sciences—the area of
artificial intelligence, cognitive processes, human memory, and the
like.

The main thrust of my work has been in that area, namely mathe-
matical and computer models for human memory and cognition. This
is a rather specialized field of interest. But I believe that my back-
ground in mathematics and in computer sciences provides a base
from which to understand and be involved in a broad range of scientific
activities,

On the other hand, it is a mistake to believe that the Director of
the Foundation determines NSF priorities. Priorities are set by the
)‘"’]i".‘"““ki“ﬂ arm of the Foundation, the National Science Board.
Fhose priorities are based on extensive consultation with the scientific
community,

In many ways, the Foundation’s Director is critical in this priority
setting, but in a very real sense it is the scientific community and the
National Science Board that set priorities.

The procees is a very public one, and is open to challenge and
question. It is this possibility for challenge and continual publie
reexamination that is the key aspect of our priority setting.

Senator Scamrrr. That is the kind of answer I hoped I would hear.

Let me dig into one specific point which is quite complex and of
great concern at the moment.

A number of policies being articulated by the administration are
based on assumptions of a particular resource base for energy. Let us
take one specific assumption, one which is probably the most difficult
because of a lack of basic research in the field and that is the uranium
resource base,

There are estimates varying all over the ball park of what that
resource may be.

One reason, it seems to me, as a geologist—and 1 think this is
shared by almost all of my colleagnes in the geology business at least—
there has been very little basic research in the distribution of uranium
as an element, in its concentration in potential ore deposits and in
how one can search in a realistic and modern way for those ore deposits.

I think it is safe to say with one or two minor exceptions that we
know little more about our uranium resources than we did 12, 13, 14
years ago when the uranium boom stopped fairly abruptly.

I realize that the NSF does not have a specific mission in this area.
However, you do have the mission of supplying the scientific com-
munity with guidance, as well as funds. Through these funds and
guidance, the NSF can establish the basie scientific resource base from
which the administration and Congress can derive a realistic policy.

I would have to say that T think a poll taken within the geological
community associated with ore deposits, would reveal a completely
different estimate than that assumed by the administration in the
articulation of both breeder reactor policy and the general energy
policy expressed by the President. The difference between what the




administration has assumed ,and what the available resource base
actually is, would probably be a factor of three to four. That is a very
serious difference and could have as a consequence the success or
failure of a particular policy.

Would you care to comment?

Dr. Arkinson. 1 do not have specific comments. My discussions
with geologists and others about the Ford Foundation and other
reports have raised a number of issues. I think this is one point that
bears careful serutiny.

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

What targets have been established for finding new uranium
resources?

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

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

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

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

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

The administration has now articulated a policy which, based on
the estimates of many people within the {ummun!t\' and I believe
the National Ac mlvxm of Sciences, will assume an unrealistic ally high
estimate of uranium resources and unrealistically low estimate of oil
and gas resources. That is a very serious situation,

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

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

I am not familiar with every program in the Foundation. I would
like to provide for the wnoul information about NSEF’s program in
geochemistry. Certainly it is a critical area.
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The Foundation depends on input from many sources. particularly
the scientific community, but also other sources for ident ifying problem
areas, and then tries to devise procedures for dealing with them. There
are many examples where NSF has anticipated problems well in
advance and has mounted special programs based on those early
warnings.

During the period from fiscal year 1974 through TQ 1976, the NSF
geochemistry program awarded from $300,000 to $600,000 per year
for fundamental research on the formation of ore deposits, Although
small in absolute terms, this amount represents on the average 9.2
percent of the total program funds. The current level of support for
this area of research is approximately $500,000 per year.

Only a few of the projects supported deal specifically with uranium
deposits. Many are, however, theoretical ot experimental studies aimed
at elucidating the fundamental physical-chemical processes in the
Earth’s crust by which certain elements are extracted from their
geological hosts, transported, concentrated, and deposited or precip-
itated as potential economic resources.

The geochemistry program has recognized that this relatively ne-
glected area of research is extremely important, not only because of
the relevance to the energy and mineral demands of society, but also
because it represents a first-order problem in geochemistry. This will
be one of our priority areas for further investments in basic geo-
chemistry.

In addition to the above research project support, the geochemistry
program has recently joined ERDA and the USGS in formulating
plans for an interagency program on chemical migration in the Earth’s
crust. This program would directly address the complex problems of
mobilization, migration, and deposition of energy and mineral re-
sources, and the partially related problem of the disposal of waste
products. It is designed to complement and to extend existing research
activity within or funded by the perticipating agencies. The NSF role
in this program would be to fund basic research on fundamental
mechanisms and controls of chemical migration in the natural environ-
ment, with emphasis on generalized aspects of the overall problem,
This interagency program is still only in the planning stage and we
expect the area will receive a higher priority in the coming years.

Senator Scumrrt. To take some of the burden off of vou, I do not
think we in the geologic community have been working with the
National Science Foundation and other research arms of the Govern-
ment. We have not had foresight in this area either and I think that
is a problem.

Basic research in these areas has been deemphasized to the better-
ment, if you will, of other areas of research. It has happened within a
period of increased Federal support of some basic research, and a
period of diminished private support for this type of research.

Those are actually synergistic events, as you well know. As Federal
support increased in the 1950’s and the 1960, private funding went
elsewhere, or actually started to disappear.

Now, T hope that one of the approaches of your office in the next
few years will be to try to encourage the development of a balance
between private research funding and Federal research funding. I
think that is extremely important to the viability of an objective and
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strong research community in this country and one which is partially
free at least from specific dictates of the Federal Government.

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

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

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

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

Senator Scamrrr. I agree with that completely. It is just that there
1s a certain objectivity added to the research community in general if
some funds are not specifically under the dictates of the Federal
Government.

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

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

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

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

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

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

One of the reasons it has been cautiously growing is the threat of
antitrust activity.

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

I am very much encouraged by that and hope that will be part of
the discussion at the meeting you described.
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Another question that is raised by some of your comments and also
by what I alluded to in my opening remarks, is management of the
NSF, particularly as it relates to the use of the Science Board for
grant approval, project approval and so on.

Now, you may have made some changes in this regard. I apologize
if T am somewhat out of date.

In my contact over recent years with NSF, we found what seemed
to be a somewhat cumbersome process. Frequency of meetings was
not high. Even RANN projects, as I recall, had to be approved by
that Science Board. I suspect that is a statutory requirement.

Dr. Arxinson. In the early days they were, But they are no longer
reviewed by the Board.

Senator Scumrrt. That has been changed?

Dr. Arkinson. Often new programs, when they first come into
existence, are set up so that the Board literally reviews every grant
made by that program for a brief period of time to assure itselfthat
the program 1s functioning appropriately. That requirement no
longer applies to the RANN program.

ﬁig]lt now, we have a new science for citizens program, and the
Board will be examining all grants made by that program.

Senator Scamirr. Do you feel that the National Science Board
structure and approval of NSF activities occurs within a viable man-
agement scheme, considering the rate at which changes oceur in
our society?

Dr. Arkinson. Senator, the National Science Board is a unique
body. Tt is responsible for setting the policies governing the Founda-
tion, but it is also responsible for t]ln.- well-being and “strength of
American science. For this latter reason, the Board monitors the
various scientific activities in this country and abroad. From that
monitoring, it makes recommendations.

The Board’s Science Indicators report is just one monitoring device.
Frankly, T am amazed at the effectiveness with which the NSB
handles its roles. I have observed many advisory groups, but I have
never seen & group as dedicated and effective as the National Science
Board.

It meets on a monthly basis, and the meetings run several days.
They are intense, hardworking meetings, and Board members will
prepare for those meetings by many prior days of reading materials,
task force meetings and the like.

I am impressed that scientists are willing to give this sort of com-
mitment and time. But I have no question about effectiveness. I am
at times amazed by the workload.

The Board, for example, reviews all large proposals. There is a
scheme for determining the size of the proposal that is reviewed.
When it does review a proposal, it is not just for procedural matters,
but also the quality of science.

The Board plays a unique role in the American science enterprise.
I hope it will continue.

Senator Scamrrr. I do not want my line of questioning to be taken
that T do not feel much the same as you do about the Board. Tt is
just that I have been exposed before specifically within the Govern-
ment, to situations where there seemed to be a delay in getting things
going that needed to get going. The Congress was very much upset
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with NSF and NASA for the better part of 2 years, some 2 years ago,
because of a particular situation when energy research could not be
consummated between the two agencies.

One of the problems seemed to be getting the approval of the Board
for that particular project.

I think that experience shook up both agencies sufficiently that
maybe that kind of problem will not occur again. I hope that is the
case.

I also hope you will continue to look at ways in which you can
streamline not only management within your own organization, but
also the interagency cooperation that is required in so many of these
programs. 3
“ Dr. Arkinson. Senator, the issue of interagency cooperation is a
key one in the science enterprise if NSF is to do its job prerrIK. It
must build strong bridges to other agencies and groups. We have
been fairly successfully. It is a matter that has to be continually
examined. I believe that Dr. Press will be very helpful in facilitating
these exchanges.

Senator Scumrrt. One final question dealing with education in this
country.

In particular, I would like to ask you whether you feel that our
educational system, particularly higher education, is creating a suffi-
cient number of people with a general background in engineering
and science who can then subsequently become Directors of the Na-
tional Science Foundation, can become managers of science and
technology in our society, whether in government or industry?

My impression has been that we in the scientific community,
particularly in the academic community in the past, have failed in the
development of people with sufficient ability, background, and experi-
ence to enter the kind of job for which you are seeking confirmation.

Would you care to comment?

Dr. ATKINsON. Senator, your statement is one that I could spend
an evening discussing, and I am not sure we have the time here. Let
me make one remark.

Science education is of special interest to the National Science
Foundation. NSF is concerned with science education in this country
and the effectiveness of that education.

Just after Sputnik, the Congress asked the Foundation to assume
responsibility Jor improving science education. We did, and since then
NSIF has had a major effort in the curriculum area.

The effort was targeted at science curricula designed to draw the
very best students into science and maintain their interests.

Those curriculum projects have been very successfully. One only
needs to look at science textbooks available now in high schools to
realize the high level at which science is taught in this country.

If one looks, for example, at test scores of students who have gone
through these NSF-sponsored curricula, those test scores have gone
up year after year.

On the other hand, if one looks at the vast majority of students
entering college and examines their test performance in scientific areas,
it has been dropping rather steadily.

My concern is that by increasing the elegance and quality of the
science curricula used in our schools, we have made those courses too
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difficult. Increasingly, talented students who were not quite prepared
to dedicate the time and effort as sophomores and juniors in high
school that was necessary to do well in the USF-planned courses have
tended to drop out and have not been able to reenter the system later.

I am concerned about the state of science literacy in this country.
In a certain sense it is declining in a period when it should be increas-
ing. I am a strong believer in the liberal arts, but liberal arts, in my
judgment, means a solid program in the sciences s well as the
humanities,

I believe this is a matter of national concern. Certainly we can
produce enough Ph. D’s to staff our research laboratories. But if we
are producing a corps of elite scientists and, at the same time, not
insuring an educational system that provides a broad base of science
exposure for the typical citizens, then we are failing to meet the educa-
tional needs of the country.

The question of science literacy for the average citizen is something
that we have to turn our attention to.

Senator Scamrrr. Would you agree that this problem detracts the
movement of minorities and women into areas of science and tech-
nology as professionals, and that we are probably failing to increase
the pool of people from which the Government and industry can
select minorities and women?

Dr. Arkinson. I believe that is one component of the problem.

If students are not given a reasonable exposure to science in high
school, if the quality of that instruction is not adequate, it is hard to
make up for those deficiencies at some later point.

Senator ScamrTT. Senator Kennedy, 1 am extremely impressed by
the nominee. I wish him well. I certainly am looking lInr\\':ml to
working with him and with your committee in those areas where we
have mutual concerns.

I hope that we all realize that science and technology are not only
the source of some of our problems but that they are the greatest
source of potential solutions to these problems.

I know your committee has been working very diligently to insure
that these solutions are available to all of the country.,

I am sure Dr. Atkinson will support you in that regard. I hope we
can support him also.

ank you very much for your courtesy.

Senator Kenyepy. Thank you very much,

We appreciated your participation. It has been very helpful to us in
the committee, and we icmk forward to working closely with you.

Senator Hatch?

Senator Harcn. I, too, am impressed with you and certainly will
su?pnrt you in this nomination process and for confirmation.

can probably spend a lot of time talking philosophically with you
but, frankly, I am very impressed with you and hope that you will
continue these high-quality approaches to the National  Science
Foundation, being acquainted with you, and I just want you to know
I will support you in this nomination.

Dr. ATkiNson. Senator, I very much appreciate those remarks. I
hope I have a chance some other time to talk with you in more detail
about these matters.
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Senator Harcu. 1 have some ideas that might be somewhat helpful
to you if you have the time. I would surely like to see you and would
be happy to sit down with you at any time.

Dr. Arxinsox. I would welcome the opportunity to talk with you.

Senator KENvEpY. The nominee has demonstrated, over the time
that he has had the responsibility, extraordinary accessibility to
members of the committee.

Senator Haren. That impresses me.

Senator Kennepy. It has been something that we welcome.

Senator Harcu. I do not want you having Senator Kennedy
dominate your time. [Laughter.]

Senator KExnNeEpY. I wint to thank you.

[The prepared statement of Dr. Atkinson and responses to r[llf‘.‘tinn\;
submitted to the nominee follow:]
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Several bills pending in Congress provide for including
the entire National Science Foundation or at least all
of the science education activities in a cabinet-level
Department of Education. What is your position on
transferring: (1) the National Science Foundation, or
(2) all the science education activities to a cabinet-
level department?

What is your perception of the research and education
missions of the National Science Foundation? Do you

see these as two separate functions which are housed
together in the agency or do you see the two as
integrally related to a single national science effort?

I am not in favor of either of the two proposals noted
in Question 1. I do not believe that either proposal
will serve better to strengthen basic research and
education in the sciences.

The fundamental objective of the National Science Founda-
tion is to assure the health of the U.S. scientific enter-
prise across the total spectrum of scientific fields and
disciplines. 1In discharging this responsibility NSF plays
a unique "balancing" role among all Federal science-
orting agencies. I believe this essential purpose of

the Foundation is best served by retaining its present
status as an independent agency rather than subsuming it
under a broader mission-directed department.

Further, I believe the research and education functions

of the tional Science Foundation are indeed integrally
related. The connection between the discovery of know-
ledge through research and the transmission of that know-
ledge to scientist and nonscientist alike through the
instructional process is a very basic one, historically

and functionally I believe it is essential to the overall
health and progress of science and technology that this
connection be maintained.

Graduate training cannot be effectively carried out without
intensive involvement in research. Correspondingly, the
strength of the academic science community is built on

the twin functions of research and teaching and the wvitality
that results from their interdependence. Since advances

in knowledge occur so rapidly in science and since science
education must accurately reflect current scientific know-
ledge and techniques, science education can only be kept
current when direct and continuous contact is maintained
between the research and science education communities.
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Last year a survey of the personnel in the Science
Education Directorate found significant dissatisfac-
tion on the part of the employees, when compared with
other directorates of the Foundation. Has a follow-up
survey been completed and do you have any steps in mind
to improve morale among the Science Education staff?

A follow-up survey has been completed and all returns
were sent to the Civil Service Commission for processing.
The Foundation's Division of Personnel and Management
(DPM) has recently received the computer runs and is
conducting an analysis of the results. While it is not
yet complete, I have asked DPM for all available informa-
tion on the Directorate for Science Education survey.

The preliminary results indicate a marked improvement
over the earlier survey. In four of the six major areas
surveyed (Job Information, Performance Evaluation, and
Training; Rewards and Promotions; Services, Benefits,

and Working Conditions; and Output and Organizational
Effectiveness) there was improvement of 10 percentile
points or more. While still lower than we would wish,

the average percentile for the category "Job Information,
Performance Evaluation and Training™ more than doubled.
There were no gains in either the "Work Organization and
Manpower" or the "Human Relations" categories. Overall
there was a gain of approximately eight percentile points.
We shall carefully study the final results for their impli-
cations for specific actions which may be taken.

While the early results indicate there are still areas
which need improvement, the results are gratifying in
that they definitely show improvement.




48

What do you view as the scope and function of NSF support
for undergraduate science education? What is the proper
balance of support to the various types of institutions
providing undergraduate education -- universities, public
and private four-year colleges, community and junior
colleges?

The scope and function of NSF support for undergraduate
science education is to assist the academic community

to (1) identify and conserve scientific talent in the
system, (2) enable faculty to make their teaching more
current, scientifically accurate and responsive to
employment needs, (3) make available the most up-to-date
and effective materials and techniques of instruction in
the sciences, (4) encourage constant evaluation and
updating of instructional programs in science in 2-year
and 4-year institutions, and (5) encourage the nonscience
undergraduate student to obtain sufficient science back-
ground to provide for an appreciation and understanding

of the role and contribution of science in today's society.
Because of the variety of objectives and the variety of
situations within which they can be achieved, it is
impossible to predict what a proper balance of support
should be. Rather, objectives are stated in the announce-
ments of the various programs. Having received proposals
in response to these announcements from all the above
types of institutions, NSF determines proper balance by
the choice of the most meritorious of the ideas proposed
to achieve these objectives through the peer review process.
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What are your views on the role of NSF in supporting
occupational and technical education courses,
including the engineering technologies -- courses
designed primarily for entry into the labor market
rather than leading to a baccalaureate or higher
degree?

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

Comprehensive Assistance to Undergraduate
Science Education Program;

Undergraduate Instructional Improvement
Program;

Development in Science Education Program.

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

During the past several years greater numbers of
community and junior colleges have particivated in
NSF science education programs as more programs

have broadened their eligibility criteria to include
this important group of institutions. In addition,
the Foundation has taken steps to include greater
representation of science faculty of community and
junior colleges on peer review panels.

The Advisory Committee for Science Education, the
Science Education Directorate's primary body charged
with program oversight, has regularly had represen-
tation from this group of institutions. Currently,
Dr. Bernard Luskin, President, Coastline Community
College, Fountain Valley, California, is a member of
this group.

I believe NSF is aware of and has been responsive to
the concerns expressed by community and junior colleges.
We will, however, continue to reexamine our programs

in science education to assure adequate and appropriate
participation by such institutions.
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In a series of papers prepared for the Joint Economic
Committee on "Priorities and Efficiency in Federal
Research and Development," (October 29, 1976),

Dr. William Carey presents a proposition that a most
likely pay off approach to addressing the science and
technology needs of state and local governments could
be a program based on leveraging the massive current
Federal R&D expenditure to gain a greater yield to
state and local governments. Carey suggests that one
condition for carrying out such an effort would be if:

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

As to the issue of Federal policy leadership, Carey states:

"Federal policy leadership to integrate State

and local governments into the R&D enterprise

has been centered in the Wational Science Foundation,
where it has lived dangerously and survived by
ingenuity. With modest resources but a lively
imagination and an inclination towards risk, the
Office of Intergovermmental Science Programs has
fielded a striking menu of policy research studies,
prototype State/local science and technology centers,
and Federal-State working conferences on reguire-
ments/supply problems."

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

I feel that science and technology can contribute signi-
ficantly to the solution of many of the problems facing
state and local governments. The significant issues

involve identifying those problem areas in which science
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and technology can be applied in cost-effective ways;
ensuring that Federal R&D in those areas is responsive

to the needs and priorities of state and local govern-
ments; formulating policies and developing organizational
arrangements that will facilitate state and local govern-
ment access to the products of Federally sponsored R&D;
and designing and implementing programs that facilitate
the appropriate use of science and technology in solving
state and local problems.

NSF has an active and successful Intergovernmental
Science Program which has had a major impact on policy
formulation, administrative management, and program
operations in a number of states and local communities
in terms of their understanding of the potential of
science and technology for meeting their needs. 1In
addition, NSF programs of applied and policy research
can contribute to resolution of problems faced by
state and local governments, and to knowledge of how
technologies are developed and applied to state and
local problems and how Federal policies affect state
and local government abilities to apply science and
technology.

I am a member of the Intergovernmental Science, Engineering,
and Technology Advisory Panel of the 0ffice of Science and
Technology Policy which has been set up to deal with many

of the science and technology issues faced by state and
local governments. I intend to work closely with this

Panel and feel it has great potential for fostering linkages
between Federal R&D and the needs of state and local govern-

ments for scientific and technical information and advice.
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In the same series of papers prepared for the Joint
Economic Committee, Dr. Carey suggests that the Federal
laboratories and research centers could, and should,

be assembled into a unified science and technology
system, which would have a multi-purpose use which
would include functioning as centers of technical
assistance for state and local governments' use. This
is a position which has also been endorsed by public
interest groups such as the U.S. Conference of Mayors.
What are your views on this?

I view Federal laboratories as one of a number of poten-
tial resources that state and local governments can draw
upon as they seek to apply science and technology to their
problems. NSF will continue to create and strengthen
linkages among the laboratories, and between them and

state and local governments, as ways of exploring appro-
priate dimensions of the laboratories' role. These activi-
ties are in accord with the Foundation's more general func-
tions of strengthening institutional linkages between
Federal laboratories as sources of technology and techno-
logical expertise and state and local governments, and
building a knowledge base for future policy decisions
concerning relationships between Federal laboratories and
state and local governments.
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(11) I understand that an outside task force has been appointed
by you, chaired by Dr. John Whinnery of the University of
California, to conduct a study of the RANN effort at NSF.
Could you elaborate on this activity and what do you expect
to gain from this study?

Who are the members of this task force, and are there any
from the "user" community, specifically “"state and local
government"” who serve as members of this group?

Will this study include an evaluation of the Intergovernmental
program?

The Science Applications Task Force, chaired by Dr. John R,
Whinnery of the University of California, was established

in December 1976 for a one-year period to provide advice

and assessments and make recommendations to the Foundation's
Director on NSF science applications programs and related
organizational and management issues. While the Task Force
will not be evaluating the NSF Intergovernmental Science
Program as such, the Task Force will be considering the

role of that program in the total spectrum of NSF science
applications activities. The Task Force is to consider
whether the elements of NSF's existing science applications
programs should be altered to improve overall effectiveness
and to recommend changes in Foundation management aoproaches
and organizational structures better to carry out these
activities,

The diverse membership of the Task Force includes members
from state and local government and representatives of other
user communities. A list of the Task Force members is attached.
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SCIENCE APPLICATIONS TASK FORCE MEMBERSHIP LIST

nt of Psychology
Duke University

Durham, NC 27706
Phone: 919-684-4395

Dr. James Bliss
Telesensory Systems, Inc.
1889 Page Mill Road

Palo Alto, CA 94304
Phone: 415-493-2626

Dr. John A. Blume

President

John A. Blume Associate
Engineers

130 Jessie Street

Sheraton Palace Hotel

San Francisco, CA 94105

Phone: 415-397-2525

Dr. Arthur M. Bueche
Vice-President

Research and Development
General Electric Company

P.0. Box B
Chencctaﬂg 12301
Phone: 335 8331

Dr. N. Bruce Hannay
Vice-President

Research and Patents

Bell Telephone Laboratories
Murray Hill, NJ 07974
Phone: 201-582-4211

Dr. Stephen J. Lukasjk
Senior Vice-President
RAND Corporation

1700 Main Street

Santa Monica, CA 90406
Phone: 213-393-0411

Dr. Robert Marshall

Dean

College of Engineering

University of Wisconsin - Madison
1513 University Avenue

Madison, WI 53706

Phone: 608-262-3481

Dr. Evelyn Murphy

al Resources
20th F 100 Camb
Boston, MA ng2n2

Phone: 617-727-770

Dr. John M. Neuhold

Department of Wildlife Science
Director
Ecology Center
Utah State University
Logan, UT  B432]
Phone: 801-752-4100 x7411

Dr. Joseph M. Pettit

President

Georgia Institute of Technology
Atlanta, Georgfia 30332

Phone: 404-894-5051

Ms. Claire Rubin

Director of Contract Research

International City Manaaement
Association

1140 Connecticut Avenue, HW

Washington, D.C. 20036

Phone: 202-293-2200

Dr. Eleanor B. Sheldon
President

Social Science Research Council
605 3rd Avenue

Hew York, NY 10016

Phone: 212-557-9521

Dr. Klaus 0. Timmerhaus
Engineering Research Center
University of Colorado
Boulder, CO B0302

Phone: 303-492-7427

Dr. Sylvan H. Wittwer
Agricultural Experiment Station
101 Agricultural Hall

Michigan State University

East Lansing, MI 48824
Phone: 517-355-0123

Dr. John R. Whinnery

Department of Electrical Engineering
and Computer Sciences

University of California - Berkley
Berkley, CA 94720

Phone: 415-642-1030
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The National Science Board is presently made up of members
primarily from academia, yet through RANN, NSF supports

studies that are aimed at state and local government. This
Committee has for several years requested that Board membership
be expanded to include individuals from state and lTocal govern-
ment. Would you in your capacity as Director recommend such

an expansion of membership?

The National Science Foundation Act states that "persons
nominated for appointment as members of the Board (1) shall

be eminent in the fields of the basic, medical, or social
sciences, engineering, agriculture, education, research manage-
ment, or public affairs; (2) shall be selected solely on the
basis of established records of distinguished service; and (3)
shall be so selected as to provide representation of the views
of scientific leaders in all areas of the Hation."

The membership of the National Science Board is determined

by a complex process specified in the NSF Act, involving
consultation with many concerned scientific and educational
organizations. Each year, careful consideration goes into
preparing recommendations for transmission to the White House.
As Director and Member ex officio, I can have only a limited
impact on this process.

The National Science Foundation has many sources of advice and
counsel in managing its programs. In addition to the National
Science Board there now exists a National Science Foundation
Advisory Council. The Council has one-fourth of its members
from nonscientist groups, including industry, state and local
government, news media, and the public. The Foundation is also
assisted by various advisory committees and panels in particular
program areas as well as by ad hoc reviewers of proposals.

1 feel that these multiple sources of advice should be taken
into account in considering whether there is sufficient input
from any one source.
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The RANN Advisory Panel, I understand, has been appointed
by Dr. jgers. One of the funct s of this p

provide guidance to the RANN Di torate as to

research needs of state and local government.

and local elected officials members

The Advisory Committee for Research Applic

among its members three individuals who ha I
guished careers in state ar local government. !
ment of these three is consistent with the Foundatio
concern for involvement of the user community in
policy and planning activities. These

recently left public service but remain involve
issues of state and local government. These three indivi-
duals are: Dr. Frank C. DiLuzio, former Staff *ience
Adviser to the Governor New Mexico; Mr. David M.
Bartley, former Speaker of the Massachusetts House of
Representatives; and Dr. Edward K. Hamilton, former
Deputy Mayor of the City of New Yor}
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If the SSET program is successful, this Committee will be
considering an expanded program to provide support for
implementation of the state plans. Could the NSF RANN
Directorate provide necessary administrative support to
oversee such a program?

Is consideration being given to putting the implementa-
tion stage in another agency, for example, the Department
of Commerce?

While the Directorate for Research Applications could
provide necessary administrative support within the
current Intergovernmental Science Program organization,
any substantial increase in the State Science, Engineering,
and Technology Program (SSET) would require additional
staff, Implementation of the study grant phase of the
SSET Program to date has proceeded with heavy reliance on
the resources of the National Governors' Conference and
the Naticnal Conference of State Legislatures. While a
good beginning has been made, a heavy commitment of NSF
staff resources would be required for implementation of
an expanded program beyond the study grant phase.

As I understand it, the objective of an expanded imple-
mentation component of the State Science, Engineering,

and Technology Program would be to support the development
and institutionalization of mechanisms in the executive
and legislative branches of state governments to integrate
scientific, engineering, and technological resources into
the policy formulation and decision-making processes of
those governments. One important consideration in the
implementation of such an expanded program by the Federal
Government is the issue of perceived mission neutrality

by the agency administering the Program. I believe the
Foundation can meet this significant criterion. There

are other options that could be considered, including the
Department of Commerce. I believe we will be in a better
position to consider this issue after analysis of the
reports from the study grants.
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Legi

lation written over the past three years

to its operation have advised the Foundation to

sult minority organizations regarding t
sentation of minoritie
to seek and incorpora minority sc
into the Foundation committees,

sory panels and similar other co
respect to this advice an
Native Americans, what h
during your tenure as Acting

in science and engin

5 it concer
Foun

lrector on

Pursuant to P.L. 94-471, Section 7(c) (3)

Explanatory Statement of the Committee of
NSF established an Advisory

in Science Education. NSF h
P.L. 94-471, consulted with
have been active in seeking greater recc
scientific and technological capabilities of
A Public Meeting of Experts on Ethnic Minority
pation in Science and Engin

ring was held in

The National Science Board has also carefully
this area and has established a s i
Minorities and Women in Science A
the subject was held on February 23,
of the House Committee on Science and
Dr. Averch testified. A co of his tes
A concerted effort has been made by all
increase the participation of minorities
and other advisory groups.

incre

Januar

and

and (b)

Programs

rected by

the

minorities,

considered
Committ

on
ring on
Subcommittee
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STATEMENT OF DR. HARVEY AVERCH
ASSISTANT DIRECTOR FOR SCIENCE EDUCATION
NATIONAL SCIENCE FOUNDATION
BEFORE THE
SUBCOMMITTEE ON SCIENCE, RESEARCH, AND TECHNOLOGY
COMMITTEE ON SCIENCE AND TECHNOLOGY
AUTHORIZATION HEARINGS ON MINORITY GRADUATE CENTERS
HOUSE OF REPRESENTATIVES
FEBRUARY 23, 1977

MR, CHAIRMAN AND MEMBERS OF THE COMMITTEE:

ALTHOUGH THE PURPOSE OF THIS HEARING IS TO DISCUSS A
SPECIFIC PROGRAM--MINORITY GRADUATE CENTERS--1 WOULD LIKE TO
BEGIN BY DISCUSSING THE GENERAL PROBLEM OF UNDERREPRESENTATION
OF MINORITIES IN SCIENCE AND ENGINEERING. | WILL ALSO TRY TO
HIGHLIGHT DIFFERENCES IN PERCEPTION ABOUT THE BEST WAYS TO
SOLVE THE PROBLEM. TO PROVIDE CONTEXT FOR MINORITY GRADUATE
CENTERS | WILL DESCRIBE OUR OVERALL PROGRAM FOR 1978,

OF THE APPROXIMATELY 500,000 PRACTICING SCIENTISTS IN
THE U.S. TODAY, ONLY 5 PERCENT ARE FROM MINORITY GROUPS.
HALF OF THOSE ARE DRIENTAL AND MOST OF THE REST ARE BLACK.
Out oF 840,000 ENGINEERS, LESS THAN 3.5 PERCENT ARE FROM
MINORITY GROUPS AND TWO-THIRDS OF THE 3.5 PERCENT ARE

ORIENTAL. As A NATION, WE HAVE COMMITTED OURSELVES TO EQUAL




OPPORTUNITY AND IMPROVED REPRESENTATION OF MINORITIES IN
EVERY ECONOMIC SECTOR. SCIENCE AND THE SCIENTIFIC LABOR
FORCE ARE NO EXCEPTION.

THE UNDERREPRESENTATION AMONG PRACTICING SCIENTISTS
AND ENGINEERS HAS BEEN MAINTAINED FOR A LONG PERIOD OF TIME,
[T WILL NOT CHANGE QUICKLY DESPITE OUR BEST EFFORTS. THIS
CAN BE SEEN BY THE EDUCATIONAL FLOW PATTERNS OF MINORITY
STUDENTS AND BY THE ENROLLMENT PATTERNS OF MINORITY GRADUATE
STUDENTS IN SCIENCE AND ENGINEERING, WHERE 85 ofF every 100
WHITE FIRST-GRADERS WILL FINISH HIGH SCHOOL, THE CURRENT
FIGURE 1S /6 FOR BLAcks, 60 FOR MEXICAN-AMERICANS AND
Native AMERICANS, AND 42 rFor PuerTo Ricans, OF THose 85
WHITES FINISHING HIGH SCHNOL, 5 WILL GO ON TO EARN A
BACCALAUERATE DEGREE IN SCIENCE AND ENGINEERING. THE
COMPARABLE FIGURE 1S 3.5 FoRr BrLAcks, 1.5 For Mexican-AMERICANS,
1.5 ForR NATIVE AMERICANS, AND LESS THAN 1 FOrR PuerTo RIcANS.
THE MOST RECENT FIGURES SHOW THAT BLACKS, MEX1CAN-AMERICANS,
NATive AMERICANS, AND PUERTO RICANS CURRENTLY REPRESENT ONLY
3.5% OF GRADUATE STUDENTS ENROLLED IN SCIENCE AND ENGINEERING
AND RECEIVE THE SAME PROPORTION OF DOCTORATES AWARDED.

MANY FACTORS CONTRIBUTE TO THE LOW LEVEL OF PARTICIPATION,

SOME ARE ECONOMIC; SOME ORGANIZATIONAL; SOME CULTURAL. SOME OF

THE FACTORS THAT RESEARCH HAS IDENTIFIED ARE: LOW FAMILY
INCOME, LOW ACADEMIC SELF CONFIDENCE, OVERUSE OF STANDARDIZED
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TESTS TO SCREEN OUT MINORITY APPLICANTS, INADEQUATE COLLEGE
PREPARATION FOR GRADUATE WORK, AND THE SCARCITY OF MINORITY
SCIENTISTS AS ROLE MODELS. My LIST IS NOT EXHAUSTIVE, BUT

IS MEANT TO ILLUSTRATE THAT IF WE ARE TO HONOR OUR COMMITMENT,
MANY THINGS WILL HAVE TO BE DONE., SOME OF THEM ARE WITHIN

THE DOMAIN OF NSF; SOME OF THEM ARE WITHIN THE DOMAIN OF THE
FEDERAL GOVERNMENT; SOME CAN ONLY BE ADDRESSED BY OUR SOCIETY
AS A WHOLE. THE QUESTION BEFORE US TODAY 1S, "WHAT ARE THE
BEST WAYS IN WHICH NSF CAN MAKE A SIGNIFICANT INCREMENTAL
CONTRIBUTION TO HONORING A NATIONAL COMMITMENT?"

MINORITY STUDENTS, SCIENTISTS, AND INSTITUTIONS HAVE
ALWAYS BEEN ELIGIBLE TO COMPETE IN THE FULL SPECTRUM OF
PROGRAMS SUPPORTED BY NSF. HOWEVER, THE UNDERREPRESENTATION
OF MINORITIES IN SCIENCE AND ENGINEERING | DISCUSSED EARLIER
WAS REFLECTED THROUGHOUT MOST oF THE 1950's anp 1960°s 1IN
THE LOW PROPORTION OF NSF FUNDS THAT WENT TO MINORITIES.

IN FY 1972, we BEGAN THE MINORITY INSTITUTIONS SCIENCE
IMPROVEMENT PROGRAM TO IMPROVE THE QUALITY OF SCIENCE
EDUCATION AT PREDOMINANTLY MINORITY INSTITUTIONS. INITIALLY
THIS PROGRAM WAS LIMITED TO HISTORICALLY BLACK cOLLEGES. IN
1974, ELIGIBILITY WAS EXTENDED TO ALL INSTITUTIONS WITH
PREDOMINANTLY MINORITY ENROLLMENTS, THIS ENABLES US TO GET
BETTER GEOGRAPHIC SPREAD AND TO REACH OTHER UNDERREPRESENTED
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MINORITIES. THERE ARE NOW ABOUT 212 INSTITUTIONS WHICH ARE
ELIGIBLE TO RECEIVE SUPPORT THROUGH MISIP, anp 87 oF THESE
HAVE RECEIVED AWARDS THRouGH FY 1976.

MORE RECENT ACTIVITIES AIMED AT THE PROBLEM OF UNDER-
REPRESENTATION OF MINORITIES HAVE INCLUDED SUPPORT OF STUDIES
AND EXPERIMENTAL PROJECTS TO IDENTIFY AND OVERCOME BARRIERS
TO SCIENTIFIC CAREERS AND, THE MiNoRITY INSTITUTIONS TRAINEE-
SHIPS PROGRAM.

IN FY 1977, WE ARE ALSO GIVING SYSTEMATIC ATTENTION TO
MAKING OUR TALENT IDENTIFICATION PROGRAMS-- STUDENT SCIENCE

TRAINING AND UNDERGRADUATE RESEARCH PARTICIPATION--MORE
RESPONSIVE TO THE NEEDS OF MINORITIES.

ProGrAM PLAN

OurR OVERALL BUDGET REQUEST FOR FY 1978 1s $75.7 MILLION,
OF THIS TOTAL, ABOUT $8 MILLION IS DIRECTLY TARGETED SUPPORT
FOR MINORITY SCIENCE EDUCATION, THESE FUNDS ARE SHOWN IN

THE FOLLOWING TABLE: -




ETHNIC MINORITIES IN SCIENCE AND ENGINEERING
OBLIGATIONS BY PROGRAM ELEMENT

Budget Current
Request Plan Estimate Difference
FY 1977 FY 1977 FY 1978 FY 1978/77

High School and
College Student

Programs for
Minorities $ 500,000 $1,000,000

Minority

Institutions

Graduate

Traineeships $ 500,000 1,000,000 $ 100,000

Minority

Institutions

Science

Improvement $4,742,521 5,000,000 5,070,000

Minority
Centers for

Graduate
Education -0- -0- 800,000 1,000,000 200,000

TOTALS $4,742,521 $5,900,000 $7,270,000 $8,000,000 $ 230,000

TARGETED FUNDS HAVE ALMOST DOUBLED BETWEEN FY 1976 anp 1978,

In ADDITION, THERE ARE ACTIVITIES IN OUR OTHER MANPOWER
AND RESOURCES DEVELOPMENT PROGRAMS ORIENTED TOWARD MINORITY
STUDENTS. | ESTIMATE THE TOTAL SUPPORT FOR MINORITIES FROM

THESE PROGRAMS WILL BE ABOUT 1 MILLION DOLLARS.




THE TABLE ILLUSTRATES THAT WE ARE NOW BEGINNING TO
WORK AT MOST EDUCATIONAL LEVELS.” THEY ADDRESS THREE MAJOR
PROBLEMS: TALENT IDENTIFICATION, CONSERVATION OF TALENT
WITHIN THE SCIENCE EDUCATION SYSTEM, AND INCREASING THE
EDUCATIONAL RESOURCES AVAILABLE FOR THE TRAINING OF MINORITY
SCIENTISTS AND ENGINEERS. THERE ARE A NUMBER OF [MPORTANT
ISSUES THAT WE MUST RESOLVE IN THE FUTURE.

0 WHAT LEVEL OF RESOURCES IS SUFFICIENT TO MAKE
A DIFFERENCE? How po we RELATE NSF RESOURCES
To THE RESOURCES OF HEW AND OTHER FEDERAL AGENCIES?
0 WHAT SHOULD BE THE DISTRIBUTION OF OUR RESOURCES
AT DIFFERENT LEVELS OF EDUCATION--PRE-COLLEGE,
COLLEGE, AND GRADUATE? FUR EACH LEVEL, WHAT KINDS
OF PROGRAMS ARE FAIR AND EFFICIENT?
0 WHAT SHOULD BE THE DISTRIBUTION BETWEEN DIRECT
ASSISTANCE TO STUDENTS AND ASSISTANCE TO INSTITUTIONS?
0 WHAT 1S THE APPROPRIATE BALANCE BETWEEN RESOURCES
FLOWING TO PREDOMINANTLY MAJORITY INSTITUTIONS
WHICH NONETHELESS ENROLL LARGE NUMBERS OF MINORITY
STUDENTS AND TO INSTITUTIONS WHOSE MAIN PURPOSE 1S
THE EDUCATION OF MINORITY STUDENTS?

As I NOTED IN MY TESTIMONY ON FEBRUARY 9, DECISIONS ON
THESE ISSUES INVOLVE VALUES AND BELIEFS AS WELL AS EMPIRICAL
EVIDENCE AND STUDIES ABOUT COSTS AND EFFECTIVENESS, SINCE




THE CONGRESS AUTHORIZED A PLANNING EFFORT FOR MINORITY
GRADUATE CENTERS, OUR CONTACTS WITH MINORITY SCIENCE
EDUCATORS AND MINORITY GROUPS HAVE ACCELERATED., [0

HELP US RESOLVE THE ISSUES, WE HAVE SET UP AN ADVISORY
CoMMITTEE oN MINORITY PROGRAMS IN ScIENCE EDuCATION,

ALTHOUGH THE COMMITTEE 1S CONCENTRATING ITS EFFORTS INITIALLY
ON APPROPRIATE DESIGNS FOR THE MINORITY GRADUATE CENTERS,

WE EXPECT IT TO ADDRESS THESE BROADER 1SSUES AS WELL.

IN FACT, | BELIEVE THAT CLARIFICATION AND RESOLUTION
OF THESE ISSUES ARE SO IMPORTANT THAT | AM COMMITTING THE
Science EpucATioN DIRECTORATE TO DELIVER TO THE CONGRESS A
FULL-SCALE ANALYSIS BEFORE OUR NEXT ROUND OF CONGRESSIONAL
HEARINGS, THIS ANALYSIS WILL DESCRIBE THE VARIOUS BELIEF
AND VALUE SYSTEMS CONCERNING MINORITY SCIENCE EDUCATION AND
WILL CONTAIN AS MUCH SYSTEMATIC EVIDENCE ON BENEFITS AND
COSTS OF ALTERNATIVE PROGRAMS AS WE CAN GATHER., IN THIS
EFFORT WE WILL OBTAIN THE VIEWS OF THE INTERESTED PUBLIC IN
MUCH THE WAY WE OBTAINED VIEWS IN THE SCIENCE FOR CITIZENS
PROGRAM.

LET ME NOW TURN TO SPECIFIC PLANS FOR THE
MINORITY GRADUATE CENTERS.

THE JOINT EXPLANATORY STATEMENT OF THE COMMITTEE OF
THE CONFERENCE DIRECTED THAT THE FOUNDATION ESTABLISH THE
ProGrAM oF MiNoRITY CENTERS FOR GRADUATE EDUCATION IN SCIENCE




AND ENGINEERING, VE WERE ASKED TO MAKE PLANNING AND STUDY
GRANTS TO DEVELOP MINORITY GRADUATE CENTERS AND TO STUDY
THE NEED FOR OTHER MEASURES AT THE GRADUATE LEVEL. VE
WERE TO MAKE AN ASSESSMENT OF FEASIBILITY AS WELL.

OUR THINKING THUS FAR ON THE MINORITY GRADUATE

CENTER PROGRAM HAS BEEN INFLUENCED BY [NPUT FROM THE

NATIONAL ScIENCE BOARD (PARTICULARLY ITS SUBCOMMITTEE ON
MINORITIES AND WOMEN), A CONFERENCE WE HELD ON JANUARY 14-15
WITH REPRESENTATIVES OF GROUPS INVOLVED IN SEEKING GREATER
RECOGNITION OF THE SCIENTIFIC AND TECHNICAL CAPABILITIES OF
MINORITIES, FROM OTHER EXPERTS WHO HAVE COMMUNICATED TO THE
CoNGRESS AND THE NSF ABOUT THE PROGRAM, AND FROM INDIVIDUALS

PROPOSED AS MEMBERS OF OUR ApviSorY COMMITTEE.

IT IS IMPORTANT TO BE CLEAR ABOUT THE ASSUMPTIONS BEHIND
THIS PARTICULAR PROGRAM., IN A TIME OF SCARCE RESOURCES FOR
GRADUATE EDUCATION,MANY GENERAL ARGUMENTS ARE PROPOSED ABOUT

THE NEED TO SUSTAIN OUR GRADUATE SCHOOLS.

FROM THE LEGISLATION AND OUR PUBLIC INPUT, A CENTER'S

PURPOSE IS TO ASSIST IN PROVIDING MINORITIES EASIER ACCESS
TO QUALITY SCIENCE TRAINING, THEY WOULD THEN ATTRACT A
SUBSTANTIAL NUMBER OF MINORITY STUDENTS AND FACULTY WHO

WOULD HAVE THE OPPORTUNITY TO WORK AND STUDY TOGETHER. SUCH
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AN INSTITUTIONAL SETTING, IT 1S BELIEVED, WOULD ATTRACT AND
HOLD LARGE NUMBERS OF MINORITY GRADUATE STUDENTS AND,
ULTIMATELY, INCREASE MINORITY REPRESENTATION IN SCIENCE AND

ENGINEERING CAREERS.

RESPONSE TO THE GENERAL IDEA OF CENTERS AND OF OTHER
ALTERNATIVES TO AUGMENT SUPPORT FOR MINORITY GRADUATE STUDENTS
HAS BEEN FAVORABLE. WE HAVE, HOWEVER, FOUND IMPORTANT
CONCEPTUAL DIFFERENCES CONCERNING THE NATURE AND SCOPE OF
CENTERS., ONE POINT OF VIEW HOLDS THAT THEY SHOULD BE BASED
AT ESTABLISHED, TRADITIONAL INSTITUTIONS FOR MINORITY STUDENT
EDUCATION, AND NOT ONLY PROVIDE ROLE MODELS FOR MINORITY
SCIENTISTS BUT ALSO BE AN INTEGRAL PART OF A MINORITY
COMMUNITY. STUDENTS FROM THE MINORITY COMMUNITY, IN THIS
VIEW, SHOULD BE EDUCATED IN A RESPECTED INSTITUTION WHICH
IS PART OF THE COMMUNITY, STUDENTS WOULD USE THEIR SKILLS
AND PROVIDE LEADERSHIP IN THE COMMUNITY,. ANOTHER POINT OF
VIEW HOLDS THAT CENTERS SHOULD BE BASED AT PREDOMINANTLY

MAJORITY INSTITUTIONS WITH EXTENSIVE Ek[STING GRADUATE

PROGRAMS, WHICH HAVE ALSO DEMONSTRATED A COMMITMENT TO
MINORITY EDUCATION. SUCH CENTERS, IN THIS VIEW, WOULD NOT
HAVE TO BE LOCATED AT TRADITIONAL MINORITY INSTITUTIONS,

ANOTHER CONCEPTUAL DIFFERENCE HAS TO DO WITH THE
REQUIREMENT THAT CENTERS OPERATE DOCTORAL PROGRAMS, THis 18
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CURRENTLY IN THE LEGISLATION, ONE POINT OF VIEW HOLDS
THAT DEVELOPMENT OR EXPANSION OF DOCTORAL PROGRAMS MUST
BE A CENTRAL ELIGIBILITY CRITERION. A SECOND POINT OF
VIEW HOLDS THAT EMPHASIS ON INSTITUTIONS WITH DOCTORAL
PROGRAMS MIGHT DISCRIMINATE AGAINST MINORITIES INTERESTED
IN ADVANCED CAREERS IN SCIENCE, BUT NOT ACADEMIC CAREERS.

IN DEVELOPING OUR GUIDELINES FOR THE FY 1977 PROGRAM
FOR MINORITY GRADUATE CENTERS WE HAVE BENEFITTED FROM A
WIDE RANGE OF THOUGHTFUL INPUT. WE HAVE TRIED TO STRIKE A
BALANCE BETWEEN DIVERSE AND OFTEN COMPETING VIEWS AND VALUES.
WE HAVE DECIDED THAT WE CANNOT FIRMLY SETTLE A NUMBER OF THE
SUBSTANTIVE ISSUES WITHOUT EVALUATING ACTUAL PROPOSALS,

EXPECIALLY THOSE CONCERNING LEVELS OF SUPPORT,

ACCORDINGLY, OUR GUIDELINES FOR FY 1977 OPEN THE
COMPETITION FOR PLANNING GRANTS TO ALL INSTITUTIONS WHICH
OFFER DOCTORAL PROGRAMS OR ARE [N THE PROCESS OF DEVELOPING

THEM AND WHICH HAVE A MINIMUM TOTAL MINORITY STUDENT

ENROLLMENT OF 800, WE ASK INSTITUTIONS TO GIVE US EVIDENCE

ABOUT THEIR COMMITMENT TO MINORITY GRADUATE STUDY AND
INFORMATION ON THE NUMBER OF STUDENTS THEY CURRENTLY SERVE
AND BELIEVE THEY CAN ATTRACT. IN FY 1978, we EXPECT ToO
MAKE SEVERAL PILOT PROJECT AWARDS. THESE WILL BE ofF 12-36

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

SATISFACTORY PROGRESS FOR A MAXIMUW PERIOD OF THREE MORE

YEARS., SOME INSTITUTIONS MAY BE ABLE TO COMPETE FOR FULL
SUPPORT WITHOUT PLANNING GRANTS, THUS, WE PLAN TO RUN AN
OPEN COMPETITION EACH YEAR UNTIL ADEQUATE GEOGRAPHIC COVERAGE
IS ACHIEVED AND THE OTHER CRITERIA IN THE CURRENT LEGISLATION
HAVE BEEN SATISFIED:. THE EVENTUAL NUMBER OF CENTERS WILL BE
BASED UPON WHAT WE LEARN FROM OUR PLANNING GRANTS AND PILOT

PROJECTS.,

WHENEVER WE EMBARK ON MAJOR PROGRAMS LIKE THE MINORITY
GRADUATE CENTERS, EXPECTATIONS NATURALLY RISE. A REASONABLE
QUESTION FROM AN APPLICANT'S PERSPECTIVE IS WHETHER THE AGENCY
WILL STAY THE COURSE. A REASONABLE QUESTION FROM AN AGENCY
PERSPECTIVE 1S WHETHER THE PARTICULAR INVESTMENT WILL PAY OFF,
FURTHER, AS PROGRAMS AGE, QUESTIONS NATURALLY ARISE ABOUT
WHETHER DOLLARS SHOULD NOT BE SENT ELSEWHERE. THIS 1S ESPECIALLY
TRUE IN EDUCATION WHICH IS A DOMAIN SUBJECT TO CYCLICAL BEHAVIOR

AND LARGE UPS AND DOWNS.

IN THE CASE OF THE CENTERS, THE DUAL REQUIREMENTS OF
FAIRNESS AND EFFICIENCY SUGGEST THE PHASED APPROACH WE ARE
TAKING, | BELIEVE THIS APPROACH GIVES LATITUDE FOR LEARNING,
FOR FEEDBACK FROM ALL CONSTITUENCIES INVOLVED, FOR CONVERGENCE
OF EXPECTATIONS. WE WILL IN ALL LIKELIHOOD HAVE TO MODIFY
THE PROGRAM AS WE LEARN MORE ABOUT PERFORMANCE AND ABOUT THE

DISTRIBUTION OF MINORITIES SERVED.

BEYOND THIS PARTICULAR PROGRAM, THE STEPS WE ARE TAKING

TO EXAMINE THE WHOLE RANGE OF OUR MINORITY PROGRAMS SHOULD
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PROVIDE A FIRM FOUNDATION FOR THE EFFORTS AHEAD, FROM
TIME TO TIME, | AM QUESTIONED ABOUT THE FOUNDATION'S
RESOLUTION OR COMMITMENT TO MINORITY SCIENCE EDUCATION,
I BELIEVE THAT RESOLUTION IS FIRM AND CLEAR., As I NoTED
TWO WEEKS AGO, THIS MISSION MUST RECEIVE INCREASING

PRIORITY. THIS PRIORITY HAS BEEN REAFFIRMED BY THE NATIONAL

Crren
yC1E

CIENCE BoARD, THE DIRECTOR, AND BY THE SCIENCE EDUCATION
JIRECTORATE,

THaNK You, MR, CHAIRMAN, | WILL BE HAPPY TO ANSHWER
ANY QUESTIONS.




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

on April 15, 1977, the National Science Foundation
finalized its Equal Employment Opportunity Affirmative
Action Plan for the period ending September 30, 1977.
This plan (copy attached) identified specific recruitment
problems which needed to be addressed (page 38) and
objectives and actions to be undertaken to improve NSF's
minority recruitment program (pages 68-70).

As can be noted, NSF currently has no American Indian
employees. We have set as our objective that every effort
will be made to employ at least two American Indians prior
to September 30, 1977. We will be recruiting at all grade
levels.

Chicanos is not an identified racial or national origin
category established by the Civil Service Commission for
statistical identification and reporting, but is a sub-
category of the Spanish-speaking or Hispanic origin
category.

As of 12/31/76, NSF employed 10 Hispanics, 6 of whom were
in the GS 12-18 grade levels. We have set as our goal to
increase this number from 10 to 14 by September 30, 1977.

These goals have been incorporated into the agency's
Affirmative Action Plan. Quarterly reports will be sub-
mitted to Congress on NSF's minority profile showing our
accomplishments toward meeting these stated objectives.
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Attachment to FPM Ltr. No. 713- 35 (7)

durina
wuring

c. Discrimination Complaint Processi
i Plan Year

Number of ¢
(Count ea
complaint.)

nplaints on hand at beginning
complainant in a consolidated

complaints received during the year . 2
ainant in a consolidated complaint as a separate

Race/Color Sex- Sex- Nat'l
___Religion F

Number of complaints closed during the year 4
(Count each complainant in a consolidated complaint as a separate
1laint.)

Average time, in days, for processing
all cases closed) during the previous

jumber of cor
(Cou :

compla

Number of tions of reprisal _ 0

Number of class actions _ 0
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Level of Education Codes

01--Did not complete 8th grade.

02--Completed 8th grade.

03--Entered 9th grade, but did not complete high school.

04--Completed high school,

05--Completed high school and afterwards began additional job training
program without completing.

06--Completed high school and afterwards completed additional job
training program

07--Entered college and completed less than 30 semester hours or 45
quarter hours.

08--Entered college and completed from 30-59 semester hours or 45-89
quarter hours.

09--Entered college and completed from 60-89 semester hours or 90-134
quarter hours.

10--Received two year college associate degree.

11--Entered college and completed from 90-119 semes*sr hours or
135-179 quarter hours.

12--Entered college and completed 120 or more semester hours or 180
quarter hours, but did not receive bachelor's degree.

13--Received bachelor's degree.

14--Received bachelor's degree and perfromed some academic work
beyond, but no higher degree.

17--Received master's degree for Liberal Arts and Sciences after one
or two academic years beyond the bachelor's degree or an advanced
degree beyond the professional degree but below the Ph.D., e.q.,
the LL.M. in law, M.S., in surgery following the M.D.; M.S.D.
Master of Science in dentistry; M.S.W., Master of Soc1a1 Work.

18--Received Master's degree as described above and performed some
academic work beyond, but no higher degree.

21--Received doctorate degree and performed some academic work beyond.
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(18)

A number of inquiries and complaints have been forwarded
to this Committee in that the Advisory Committee to the
Resource Centers for Graduate Education in Science and
Engineering does not include a sufficient number of
practicing scientists from the minority groups.

Are you making serious attempts to incorporate Chicano
scientists in this advisory group? Why is the Advisory
Committee so heavily dominated by professionals in educa-
tion and not practicing researchers in science? Doesn't
the present makeup of the committee suggest a subservient
role for increasing the number of practicing researchers
from the minority communities?

Nominations for the Advisory Committee for Minority Programs
in Science Education, which includes among its responsibili-
ties the evaluation and assessment of activities within

the Resource Centers for Graduate Education Program, were
solicited from 28 organizations and from Foundation staff
producing a pool of more than 230 nominees from which 12
persons were to be selected. Not less than 7 were to be
representative of minority scientists, institutions with
substantial minority enrollments, and groups serving impor-
tant functions within the minority community. In selecting
among persons of comparable experience and training, care
was taken to insure, to the extent possible, representation
with respect to sex, race, age, and specific ethnic minori-
ties to be served by the various Foundation programs.

The following points relate to the specific concerns raised
in Question (18):

(1) The Advisory Committee is to provide advice on all

minority-focused programs in Science Education which

would not suggest that the Committee's membership should
be heavily research-oriented.

(2) Ten of the 12 members hold doctoral degrees in a
variety of fields which indicates at least some research
background on the part of each.

(3) According to biographical information on hand, more
than 40 percent of the Advisory Committee members are
active in research.

(4) The Committee's charter specifies representation
from groups within the minority community and that three

members should be nonscientists, thus reducing the number
of members who are likely to be active in research.




15:

(5) With a membership of 12 it would be very diffi-
cult to meet Charter specifications, insure adequate
representation along sex, race, age, and ethnicity
lines and simultaneously insure the presence of a
scientist, a nonscientist, female, etc., from each
specific ethnic group.

The Advisory Committee will not be making recommendations
or decisions concerning programs to be funded in any of
the minority-focused programs in the Foundation. 1In the
case of the Minority Centers for Graduate Education Pro-
gram, it is our judgment that panels assembled to review
and make recommendations on proposals submitted to the
program should be representative of:

(1) active research scientists in the natural or social
sciences and/or engineering; and

(2) persons knowledgeable of:
(a) the various minority communities to be served;
(b) institutional planning/budgeting; and

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

Whether or not there are adequate and timely data con-
cerning minorities depends on the issues to be addressed.
Basically, current data collection is considered sufficient
in most areas with the exception of biennial, instead of
annual, collection of data in many surveys. Data prior

to the past several years have a number of limitations
which make trend analyses very difficult.

Data on minority participation in science and engineering
are collected by a number of Federal agencies including
the National Science Foundation, the National Center for
Education Statistics, the Census Bureau, the U.S. Depart-
ment of Labor, and the U.S. Civil Service Commission.

Since its inception, the NSF has been legislatively

assigned a primary role in developing information on
demographic, educational, and professional characteristics
of the U.S. science and engineering population. In addition
to its broad legislative mandate in the field of science

and engineering manpower, the Office of Management and
Budget has assigned the NSF focal agency responsibilities

in this field. We think both the legislative and execu-
tive mandates are proper, and the Foundation is developing

a continuously improving statistical data base on scientific
and engineering personnel.

Data useful for measuring the progress of minorities in
science and engineering can be grouped into three categories.
These are: (1) those concerned with the education of scien-
tists and engineers; (2) those concerned with the labor
market experience of scientists and engineers; and (3) those
concerned with minorities as a human resource. Specific
indicators include data on science potential of high

school students, earned degrees, employment, unemployment,
and salaries, as well as others designed to measure both

the absolute and relative progress of minorities in science
and engineering.

Current data on minorities in science and engineering
indicate that extreme caution must be exercised in assuming
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(20) Against the background of support that NSF extends
to international cooperation in science of which
experiments, international conferences, scientists
working in foreign countries and foreign scientists
working in this country are a part, how do vou view
NSF's responsibility in assisting the increased
participation of American minorities in science and
engineering in this country?

I do not believe that there is any conflict between
these two program areas nor is there any substantial
connection programmatically. International cooperation
and assistance for American minorities in science and
engineering co-exist as discrete efforts within a
mosaic of activities whose overall goal is to improve
the health of U.S. science.

NSF supports international activities primarily to
strengthen science in the United States and to support
U.S. foreign policy. Another part of the responsibility
of NSF is to support affirmative action pelicies in
scientific areas. Toward this goal, it seeks to effect
long-range improvement in the basic scientific strenqgth
of minority institutions of higher education through

the Minority Institutions Science Improvement Program.
Another effort, the Minority Institutions Graduate
Traineeship Program, seeks to strengthen graduate
training in such institutions. The Minority Centers

for Graduate Education in Science and Engineering
Program has been established and will promote increased
participation by minorities in scientific and engineering
careers.




The small business set aside in the applied research
area appears to be working very well. The establish-
ment of the Office of Small Business Research and
Development, as well as the recent announcement that
special awards will be made to encourage the partici-
pation of private venture capital as a follow-on to

NSF grant support has been welcomed by the small
business community. What future plans do you have

for additional initiatives by NSF toward small business?

In December 1976 NSF established a new Office of Small
Business Research and Development, which seeks to
enhance opportunities for small firms in all parts of
the Foundation. I expect this Office will continue
actively to encourage small business to participate in
NSF programs in appropriate areas.

We alsc plan to continue in RANN the small business
innovation solicitation approach with a second solicita-
tion late this year. Others may be issued at a later
time if this approach looks promising. Further, we plan
some follow-on Phase II awards. In the RANN area we
will continue the Innovation Centers, Cooperative
Research, and Regional Research programs which emphasize
small business cooperation with academic institutions.

We have in the planning stages at this time a new
initiative to increase the technical capabilities of
small firms. This would involve a cost-shared program

with industrial associations with a majority of small
business members working on technical problems that are
common to industry and that will increase their technical
capabilities.

In addition to these initiatives, I have asked the newly
appointed NSF Advisory Council to consider NSF practices
on the support of research by private industry. Further,
the National Science Board currently is continuing its
reexamination of present NSF policies on the support of
basic research in industry.
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Since your testimony on the NSF authorization, two amend-
ments have been proposed to the pending bill - which we
expect to take up on the Senate floor later this week.

I know you have reviewed those amendments - one of which
deals with the activities of local school boards, the
other with geographic distribution of NSF funds. Would
you like to make any comment on those amendments?

I believe that present NSF administrative procedures and
requirements fully protect the interests of local school
boards and students involved in using NSF-supported curri-
cula. Every NSF grantee who is engaged in curriculum
development must comply with procedures established by

local school boards or comparable authorities. 1In addition,
every grantee must include in all the materials developed
under the grant the requirement that the materials be
accessible for parental inspection and must obtain written
permission for classroom testing from appropriate school
authorities. All decisions on participation in the develop-
ment and testing of materials, as well as their subsequent
adoption and use, are made at the local level by school
boards or other appropriate school authorities. For these
reasons I do not feel the proposed amendment regarding

local school boards is necessary.

The amendment that was proposed specifying that not less
than one-quarter of one percent of NSF funds be allocated

to each state is also one that I would oppose. The approach
of providing a specified minimum percent of NSF funds to
each state departs, in a very fundamental way, from the
underlying rationale for all of the Foundation's programs -
the support of competing proposals on the basis of merit

as the best means of strengthening basic research and
science generally. In addition, the total amount of NSF
dollars a state receives is not necessarily an indication

of how successful that state is in getting its proposals
accepted for funding. Some states with very low dollar
amounts from NSF actually have gquite a high percentage of
their proposals accepted for funding. On the other hand,
only three of the states in the top ten in terms of dollars
received from NSF were in the top ten in terms of percentage
of proposals funded during fiscal year 1976.

NSF is, of course, concerned about the strength of science
nationwide. Part of our mandate is to avoid "undue concen-
tration" of research and education in science. The National
Science Board is looking into this guestion and I personally
am concerned that we find more effective means of under-
standing the factors that affect geographic distribution of
the Foundation's funds. I do not think, however, that a
fixed formula will help us understand or deal with these
underlying concerns.
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(23) As you know the Congress over the years has been concerned
about providing a base of institutional support to under-
gird the project system. For example, in the National
Institutes of Health there is the biomedical research sup-
port grant program which, as initially created, authorized
up to 15 percent of NIH research funds to be spent as
flexible grants to institutions which successfully compete
for research support. As you are aware this Committee in
the FY 78 authorization for NSF has taken a small step
toward restoring to the NSF a comparable program of
flexible research support which we are calling Basic
Research Stability Grants. Do you feel that it is an
essential Federal responsibility to provide relatively
modest but flexible amounts of discretionary funds to
undergird our project system?

Providing flexible support for discretionary use by

academic institutions has in the past presented problems

for NSF because the rationale for this type of support
cannot be tied directly to the merit of a particular
research undertaking. Such support is usually provided
through some type of formula grant. For several years

prior to fiscal year 1975, the NSF provided this type of
support under Institutional Grants for Science, a formula-
grant program based on the level of Federal funding given

to academic institutions for science programs. Since

these grants were based on the level of NSF funding obtained
by the institutions, they were indirectly tied to the merit
of research and other science projects conducted by colleges
and universities.

While such a program has been used in the past by NSF and
later stopped in favor of increased competitive project
support, there are advantages to reinstating such a program.
Since NSF grants are based on merit, it is possible for
imbalances to be created in the institution's overall
science programs, and consequently a program providing
funds for discretionary use by the institutions could help
colleges and universities to balance out their overall
science program efforts. NSF will examine the proposed
program carefully.
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(24) There has been growing concern in the scientific com-
munity over the availability of funds to improve scien-
tific instrumentation. The proposed budget for the NSF
for FY 78 provides substantial increases in this area.
How do you view the present situation and the impact of
this new funding? Do you foresee further increases in
future budgets?

Acquisition of specialized instrumentation will enable
investigators to identify and measure phenomena that
cannot be detected with older equipment. Of the $81.62
million increase proposed for research activities in
NSF's fiscal year 1978 budget, more than 34 percent or
$27.98 million would be used to develop and upgrade
instrumentation, equipment, and facilities.

The program officers through proposal content, their con-
tacts with the external scientific community, and their

own expert knowledge in specific fields of science continu-
ously monitor the needs of the scientific disciplines.

In 1971 the National Academy of Sciences conducted a survey
of the instrumentation needs in a number of scientific
disciplines. The resulting report concluded that there
were serious needs for instrumentation that were not being
met at that time.

During 1977 NSF conducted a telephone scan of the instru-
mentation needs of 10 departments (5 from the top-rated
10-15 departments and 5 from second-tier departments)

in each of 8 fields of science to see how the situation

had changed since the National Academy of Sciences survey

on instrumentation in 1971. While the results are

tentative and at best semi-quantitative, they unequivo-
cally support the position that the state of instrumentation
is a matter of serious concern for the future of American
science.

There is a clear consensus among department chairman

that research opportunities for faculty have been substan-
tially limited by lack of instrumentation. There is no
apparent difference across fields or among universities

in the top tier and those in the second tier.

Therefore, there will be a continuing need in future
budgets to provide the most advanced instruments in each
of the science disciplines to realize the full potential
of the NSF mission to support the highest quality science
projects.
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Senator Kexnepy. The committee stands in recess.
[Whereupon, at 11:24 a.m., the committee adjourned, subject to the
call of the Chair.]

Q
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