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LETTER OF TRANSMITTAL

Hon. DON FUQUA,
Chairman, C ommittee on Science and Technology,
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DEAR Mn. CH.vramAy: As you know, the underrepresentation of
minorities and women in science and teclmolOgy has been a subject
of particular concern to the Subcommittee on Science. Research and
Technology. As we have considered issues related to the competitive
strength of our national scientific and engineering manpower, it is
clear that we cannot afford the wasteful exclusion of minorities and
women from that talent pool. This perception led to the Subcommit-

.te&s work with its Senate counterpart to enact the Science and Tech-
nology Equal Opportunities Act of 1980.

The. attached proceedings. "Minorities and Women in Science. and
Technology," is a record of a sympofium held by the Congressional
Black Caucus to review the implementation of this Act and issues
related to it. T am grateful to Congressman Mervyn M. Dymally of
our Subcommittee for taking the leadership role, in organizing this
meeting on a subject so important to our work. The ideas of the speak-
ers and participants will help guide us toward the most effective ap-
proaches in future activities.

DOUG WALGREN,
C hairman, Subcommittee on Science,

Research and Technology.

MUSD OF RF.PRESENTATIVES,
Comxtrrr En ON SCIENCE AND TECHNOLOGY,

TV a8hingtOn, p.c., July 21,
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SYMPOSIUM ON MINORITIES AND WOMEN IN SCIENCE
AND TECHNOLOGY

FRXDAT, SEPTEMBER 25, 1981

The meeting was convened at 9 :20 a.m. by Hon. Mervyn M. Dymally,
moderator.

Representative DYMALLY. Good morning. First let me welcome you
all here and thank you for coming.

My name is Mervyn Dymally. I am a member of the Committee on
Science and Technology and the chairman of the Congressional Black
Caucus, Committee on Science and Technology. I express my thanks to
all of you who helped in putting this seminar together.

It is my pleasure to introduce to you the chairman of the House
Committee on Science and Technology, Congressman Don Fuqua.

Representative FUQUA. Thank you very much. We appreciate your
efforts in bringing about this meeting on science and technology.

First, I want to say that I am very pleased to be here with you this
morning. The ideas of distinguished panelists will be very valuable
to myself and our congressional colleagues.

We will certainly value your advice on how we can be more effective
in insuring that we are tapping the talent of all of our people and
using the tools of science and technology.

I un very grateful to my friend and colleague on the Committee
on Science and Technology, Mervyn Dymally, for taking the leader-
shiprole in facing this issue. At a time when we face major challenges
in energy, environment, and in achieving a decent economic position
for all of our 'citizens, we need all tbe science talent we can muster.

In recent years minorities other than Asian Americans received
only 2.2 percent of the science and engineering doctorates, and held
only 1.3 percent of science and engineering jobs, though they consti-
tuted over 17 percent of all the employed persons. Women have been in
a similar position. They make up 40 percent of the work force, but
only 8 percent of scientists and engineers. Society simply cannot a fford
to waste this valuable talent.

Seeking equal opportunity in science and engineering for minori-
ties and women is not something that we should do just to be fair to
minorities and to women. It is for the good of our entire Nation
and- for our technological strength. Congressman Dynially and I and
our subcommittee ranking minority member, Margaret Heckler, from

(1)
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Massachusetts, have been strongly interested in the- implementation
of the Science and Technology Equal Opportunities Act, which we
exacted into law last year:

It provides a broad base for a strong congressional mandate to the
National Science Foundation to make this effort a high priority. I
think that under the leadership of .Dr. Slaughtet and some of the
distinguished science board members of the Foundation, such as D.
Cook, who is here today, NSF has welcomed this mandate.

NSF is wisely avoiaing making equal .opportunities the concern
only of an isolated office or administrative unit, and are trying to make
it an impOrtant goal pervading all of the Foundation's activities. Of
course, there are constraints. I need not tell you what problems we are
having, particularly after last evening's speech about funding.

We, can address this area in many ways but we would certainly
be fooling ourselves if we thought even the best efforts of Don Fuqua
or Mervyn Dymally or Margaret Heckler and John Slaughter could
squeeze a vast flow of new funds out of OMB.

But we are, going to 'Work at it. Only this week we have had to
struggle to defend even the funds that exist against proposed cuts on
the House floor. We were successful in the vote on the NSF authoriza-
tion on Wednesday, but it still is a continuing struggle.

We are going to put faith and reliance in the leadership and the
inventiveness a Dr. Cora Marrett in her role as chairman of the
NSF Equal Opportunities Committee. We are very fortunate to have
a person of her caliber and I will personally try to be as supportive
as possthle in the endeavors that she undertakes. I hope that the ideas-
and discussions here today will be helpful to her and to the committee.
I know that it will certainly be very helpful to me.

You have my best wishes and keen attention to the ideas that'you
are generating here today. I want to thank you for the opportunity
of being here and having a chance to participate in these opening
remarks. Thank you very much. [Applause.]

Representative IhMAIA,Y. May I ask the moderator, Dr. Snyder,
and the panelists to come up here, please, Dr. Marrett, Dr. Rivera,
Dr. Suzuki, Dr. Anderson, and Dr. Aldrich.

Of sonic significance I think to all of us is the fact that we are in the
Iimnphrey Building. If he were here today, I could just hear

him say, "Gee, Merv. this is a great, gathering." After introdncing
the panel, he would spend 4 hours talking. [Laughter.]

I want to introduce our moderator. Dr. Snyder for several years
worked on surveys of U.S. Ph. D. candidates; studies which were con-
ducted by the National Academy of Sciences. She was coauthdr with
Dorothy Guilford of Women-and Minority Ph. D.'8 in the 1970 '8. We
are pleased to have Dr. Snyder, an associate of the National Subcom-
mittee for Education. Dr. Snyder?

Dr. SNYDER. Good morning. We have been asked to say a few words
and T will try to keep them few and leave the time for our panelists.
Unfortunately, I have to remind them that they have approximately
9 minutes each. Let's try to slick to that so that we have adequate
time for audience participation later.
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The problems of science that have been mentioned, I will simply
allude to a couple of times because they present the backdrop against
which we have to come to grips: the shortage of scientists in certain
areas; the need to bring in all the manpower possible to fill shortages
we see; and the need to.grapple with the problems that are present.

In recent years, there has been a question as to whether thie United
States has been keeping. up with the Scientific productivity of other
nations. Actually, we are still ahead, but it appears that other coun-
tries are gaining on us in scientific productivity as measured by such
indicators as publication of scientific literature, and inventiveness
as measured by patents.

There are new problems now emerging for science and technology
in the United States. One of these is the question of research produc-
tivity of faculty. In this country, much of the basic research has been
conducted in the universities and we now have universities in which
high proportions of the faculty are tenured leaving little room for new
faculty to enter with new ideas and the latest training.

Various measures have been proposed to deal with this. Special
research leaves for faculty members. so that their places can be taken,
at least temporarily, by new and younger researchers. Despite this,
the. prospect of fewer academic jobs for younger faculty members,
there are still areas in science and technology of tremendous shortage.

For example, in computer science and in the engineering fields
very few graduates arc staying to go on to advanced degrees to become
the faculty meznbers of future generations.

This is particularly critical in engineering. This week a series of
awards was announced by Exxon to encourage individuals to stay, go
on to graduate school, and complete advanced degrees, and. also to
compensate younger faculty members who probably earn less at pres-
ent in academia than in industry.

So looking at these fields in particular, computer science and engi-
neering where there are tremendous shortages, the question has to las
posed of the possible roles for those who have been underrepresented
in science and technology. Given the shortages in these fields, one of
the startling facts to be pointed out is the very high proportion of
foreigners who are obtaining advanced degrees in these fields.

Last year, for example, 46 percent of the Ph. D:'s in engineering
went to foreigners. We don't know much about them. Do they stay?
Do they go? What do they contribute to this country? How many of
them will engage in teaching? Certainly given that high proportion,
we have to be concerned with the underrepresentation of minorities and
women in scientific fields.

Now I would like to turn to our speakers. The first one, Dr. Cora
Marrett, is professor of sociology at the University of Wisconsin. Her
interests are exceedingly broad, but among other things they have
included the study of women in science and engineering. Some years
ago I began work on studies of Ph. D.'s and I ran across an extremely
helpful art He. T am very glad to finally meet the authorwho produced
the article entitled "Women In Scienee and Engineering." Dr. Cora
Marrett.

-
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STATEMENT OF DR. CORA MARRETT, PROFESSOR, DEPARTMENT OF
SOCIOLOGY, UNIVERSITY OF WISCONSIN; DR. ALVIN RIVERA,
DIRECTOR, NATIONAL INSTITUTE FOR RESOURCES IN SCIENCE
AND ENGINEERING; DR. ROBERT SUZUKI; DEAN, GRADUATE
STUDIES AND RESEARCH, CALIFORNIA STATE UNIVERSITY, LOS
LOS ANGELES, CALIF.; DR. ARNOLD ANDERSON, EXECUTIVE DI-
RECTOR, AMERICAN INDIAN SCIENCE AND ENGINEERING; AND
DR. MICHELLE L. ALDXICH, DIRECTOR, PROJECT ON WOMEN IN
SCIENCE, AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF
SCIENCE (AAAS)

Dr. MARRETT. Thank you. I will keep my remarks brief because in
large part today I am here to learn. I would like to hear whatever
suggestions and ideas people are bringing with them especially for the
Conanittee on Equal Opportunity in Science and Technology of the
National Science Foundation.

There are two major points I would likeeto make. One is that we
need to balance a discussion of what I would call the epic figures in
science against the discussion of underrepresentation. My second point
is t ha t we need to be concerned about scientific literacy as well as about
increasing numbers of scientists and engineers when we talk about the
minority communities.

Let tne turm to the first point, the need for balancing a discus-
sion of stardom against a discumsion of underrepresentatmn. There
havv been essentially.two approaches if we look at the work, especially
on black scientists and engineers.

The first approach, which I would call the heroic approach, has been
the one that in the past always cited George Washington Carver when
there was a discussion of blacks in science. More recently, Carver has
1een replace(1 by Charles Drew.

The alternive approach has looked not at the stars at all, but at
the figures citing the underrepresentation, the absence of blacks in
science and engineering. It seems to me that there are problems if we
don't seek to balance those two approaches. One of the first problems
with the kind of start or heroic approach is that that kind of approach
does not serve very well to stimulate interest on the part of young
blarkA and other members of other minority groups.

And t am particularly concerned abouit I he matter of getting more
people into the pipeline. The problem with a star approach is that
such individuals. such stars, do not serve as effective role models.
It is fairly difficult for contemporary youth to identify very heavily
with George WaShington Carver, for example.

Thus, while (fiat kind of approach is interesting, and it is inspira-
tional in a number of respects, it does not often serve as a good spur
to action.

The other problem. it seems to me, with both the star approach and
t he underrepresented approach, is that neither approach takes into
account the contributions leing made by so many contempOrary black
scientists and engineers. Thus it seems unfair not to acknowledge the
work that still goes on in any number of different. sectors.

Moreover, if we gaVe more attention to those people who are still
undertaking work, still pushing back the 'frontiers of knowledge, it
seems that there are possibilities for inspiration there becauSe it is there

9
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that we. can begin to give students h sense of what it is like, of what
the discovei y. is hl I about. I t is possible that by using mom effectively
people. who have become involved then they become the ones who spur
others to action. It seems to me, then, that what we need to do is both
describe under-representation, and also talk about the role models, the
success stories.

It seems to me that is the kind of balance that We need to have con-
tinually. We need to acknowledge tlw stars, undoubtedly. '

But we need., too, to think of.ways.to present the information so that
it does make a difference for generations to conk.

Now with reference to the matter ofc underrepresentation, the mat-
ter of the problems of participation in science and engineering, one
of thi: major questions is always why should there be any concern ?
Well: it seems to me that we should be concerned for a number of
reasons.!

First, there is the need to expand the -pool of scientists. There ,is
the need to bring into science and engineering groups that are not at
the present very healthly involved. This would be for a variety of
reasons. One is the problem of what could be termed simply the
wasted talent.

For the. past couple of years I have been involved in research in a
number of secondary high schools across the country and it has been
very frustrating to see, students with great potential who simply are
not going to be going on to 'devdop that potential. It seems that this
is shrink' a waste of the individual abilities that do exist.

But beyond the matter of the waste of individual talent, we should
be concerned because of the matter of what this Nation supposedly
stands for and that is equality of opportunity.

If we are going to talk then, about why be concerned. we must
think about what it means with reference to matters of equity. Fi-
nally, if we think abmit why be concerned; there is the matter of what
our Nation needs, what it needs with reference to increased produc-
tivity, for example.

And thus, the need for expanding the pool of science and engineers
is a matter that should not be of concern simply to the minority com-
munity. We need to expand the pool of scientists, and, enffineers, but
there is another reason for being concerned about, the untrerrepresen-

,, tation of minorities, women, in science and engineering.
With reference to the minority community, there. is a need for

greater scientific literacy. There is a need beyond simply preparing
people to enter the. pool of science and engineering. We know that
this is a society of increased technological sophiStication. We know as
well that there are, developments on the forefront that are likely to
have impact, on communities with large concentrations of members
of minority groups. If those individuals are to come to understand,
to have an impact on, to inflnence in any way what, is going on in their
lives, obviously they are. going to have to understand the kinds of de-
velopments that are taking place.

Thus, if there is concern with underrepresentation, iVis in part to
say we need a population of people who can make assessments, who

1 0
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can understand, who can evaluate, who might not themselves always
be the ones to undertake the discoveries, but they will be the oneswho
will know where to turn for expert advice.

They will feel comfortable in making some assessment about the
quality of that advice. There is no question but in my mind the mat-
ter of increased representation shoulct be a matter of general concern
and should then be placed on any natiooal agenda.

What I would hope we are going to be doing in the course of this
discussion will be to identify mechanisms, structures, approaches,-so
that we don't simply identify the problenris and then go on to respond
by talking about the heroes.

We need instead to set up procedures, systems for using the infor-
mation we have, for identifying other information, for developing
ways so that we can monitOr any kinds of concerns or developments
which might be on the forefront that are likely to influence minority
communities, but in the long -run are going to influence the whole
country.

Thank you.
Dr. MAnnErr. Our next speaker is Dr. Alvin Rivera who is the di-

rector for the Nation0 Institute for Resources in Science and Engi-
neering and the Watlington, D.C. representative of the Society of
I Eispan ic Professional Engineers. We actuallydid meet sometime ago
when Dr. Rivera was one of a group of Hispanics who came to suggest
that studies of Ph. D.'s should take .into account different kinds of

fispanics.
I am not sure whether he knows that it has been done, and data is

now being published on different kinds of Hispanic Ph. D.'s.
Dr. RIVEUA. That is a very revealing finding. Sometimes when you

do things, you never really realize the kind of impact that it is likely
to have in the future.

I would like to talk today about a number of things. Initially, I
think it would be a serious error not to recognize the important role of
Congressman Dymally in making this opportunity available to us to
talk about bringing minorities and women closer together and talk
about issues in science and technology.

I think as we continue today, we are likely to hear more that there
is a demand for trained enginegs and scientists in our society and it
is becoming indeed a nationkl concern.

I would like to talk this morning about four things and I will try
to keep theta within the 10 minute-time span.

First, I sfould like to talk rather briefly about the participation
of Hispanics in science and technology, the problems that limit their
participation and to suggest some practical activities to solve these
problems. Finally, I would like to talk about the need for His-
panics and other groups to work more closely together in the future,
a survival strategy.

Initially let me talk quicldy about Hispanic participation. I am
sure that perhaps some of you know, the recent 1980 census revealed
that Hispanics constitute 14.6 percent of the population, which is 5.6
percent of the U.S. population.

That does not include Puerto Rico. I think also an interesting finding
was among Americans, 25 years and older, only 45 percent of His-
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panics have Completed high school compared with 51 percent of blacks
and 71 percent of whites.

Hispanics receive less than 2 percent of all college degrees. Hispanics
on the mainland constitute 1.7 percent and 1.4 percent of bachelor's and
master's degrees respectively in engineering during the 1980's.

iFor that same period it is nter,sting to note that the enrollment of
Hispanics in engineering was 2.5 percent of the total population en-
rolled in the field at that time. The information from another source
on scientists is much the same type of pattern.

I do:i't want to belabor this particular point. I think it would suf-
fice to suggest, however, that the Hispanic participation is quite lim-
ited in this field. I think there is something to say, however, about data
sources. It is possible that the National Science Foundation can help
in this regard.

I think it is probably safe to assert some of the following points :
First, the collection of data on Hispanics is disjointed, fragmented and
virtually lacking a plan for the utility of the information acquired.

Second, the information acquired on Hispanic scientists and engi-
neers in many instances is presented in such a manner as to present
the best possible picture and impression while, in fact, representing
really a distortion of the reality of the situation.

I think there exists a need to continue to break out Hispanic sub-
group populations wbich has been done with the Ph. D. data. I think
there is a need also for timely data in all of the sciences regarding His-
panic participation and graduation. Such data should include statistics
for all possible secondary 3rears.

I was struck recently by something I had read that Betty Vetters
put out. She had assembled some information on Hispanic participa-
tion in the sciences which conveyed some rather disappointing conclu-
sions. Basieally she had to say this :

We know almost uothing about the makeup of various Hispanic groups within
science, nor do the data generally provide breakout by sex and especially by sex
and field within Hispanic populations. We can say with assurance that no seg.
!tient of Hispanic population is represented in science or in the educational pipe-
line leading to science careers in as large a proportion as is represented In the U.S.
population.

This is an extremely revealing finding.
I know many of you here probably are familiar with a lot of prob-

lems that Hispanics experience in accessing technical careers but 1
think it is important to summarize rather quickly. First, I will say that
Hispanics basically lack interest, exposure, and motivation as students
at an early age.

Second, this is due to the poor academic training that they receive in
elementary and secondary education, in the school systems. Third, it is
due to the insufficient financial support for science and engineering at
all academic levels and insufficient financial aid to the respective stu-
dents, to the lack of minority professional role, models, and finally,
it is due to the lack of historical institutions that focus on the mission
of science and engineering that are Hispanic.

Basically these could probably be summarized in some concerns
that talk about access, preparation and retention. I think pertaining
to access, more emphasis needs to be stressed on exposing Hispanic

12
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students in junioialligh and hi`gh school to career opportunities in the
technical fields.

Both levels of education instruction need additional resources to
do the job adequately for His Panics. Pertaining to preparation.; prep-
aration of Hispanic youth for" technical careers is vital. Yet such a
carrer goal is very difficult to pursue. It requires a lot of effort, a lot
of energy and a lot of dedication.

I .think without encouragement from key -sources within the school
system, this is not likely to occur. c?

Finally, pertaining to retention, I think experience has demon-
strated already that retention programs are very: helpful support
systems to insure the success of minority youth-in technical careers.
More emphasis should be generated in this particular area and it
should be generated on a longitudinal basis. I think'ftinding sources
have to be very aware that this is not going *to be a short-term kind
of engwinent. It is g?ing to take a lot of time, a lot of energy, adid
a connmtment over a long period of time:

think funding sources should be receptive to community
'based organzations' and professional engineering societies that work
in conjunction with collegeg of engineering and the scienceS to accom-
plish the goals .eited. I would like to suggest some possible activities
that have revealed some interesting conbributions I believe in this
entire area.

Let Me cite just a few : Some summer enrichment programs and
projects that focus on Math and science for junior .high school kids;
summer jobs in industrial settings with supportive supervisiOn student
projects mid programsthat are supported by profesSional Hispanic'
engineering orcranizations prograpis that encourage parental involve-
ment in stud:it's career Choices; rOle model relationships developed
through service organizations and cooperation with schools and uni-
versittes ; on-site student visits to the everS' day world of. Work of en-
gMeers and scientists; student to student peer support systems; aml-
promotion of co-op educational programs at the high school and at
college level.

I think continued support from private sources to private Scholar-
ship funds would .encourage more engineer's* and scientists. P.rofrrams
should be promoted that stress career day aötivities, to bring stalents
and corporate representatives together. Finally, just dev.eloping lead-
ership training programs which would assist students and practicing
engineers to acquire leadership skills.

One of the things I have learned in my experience with the Society
of Hispanic Professional Enoineers is that we have many very capable
young potential leaders antrI stress young because they are young,
perhaps younger than ctrtainly 35, probably closer to 27 to 30.

They are very capable. They have many leadership skills. But they
just need a little bit more experience.

I think the corporations can play a meaningful rdle in helping these
young people acquire these necessary skills.

Let me say finally that Congressman Doug: Walgren, the chairman
of the Subcommittee on SCienec, Research, and Technology, recently
indicated his concern about what appears to be happening in the whole
area of science and technology.
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He expressed basically that we may be,moving into an era where
only a small elite are funetional pnrticipants in the technology-based
society, lle was ex-pressing concern, further, that there appears to be a
disenchantment that is likely to result in many people being disen-
franchised from this entire effort, and particularly some of the more
uncleerved populations.

I think this is a legitimate concern for us to think about here today.
I think all disenirimclsed groups will have to 'work more closely to-
gether in the future,to accomplish a common goahwhich is to increase
the representation of all groups in these fields.

We, as minorities, must make a point to learn about other groups
that, experience similar disenfranchised positions. Each group will
need to trust each otlwr more. To discuss this concept in the abstract is
much easier than to know the realities that evolve from situations
where groups are only interestNl in what they can gain for themselves.

Nevertheless; if the relationship Of minority groups is based upon
anything other than a sound foundation of trust, the results will farely
yield anything but a horlow victory.

Thank you. [Applause.]
Dr. SNYDER. Our next speaker is Dr. Robert Suzuki, recently named

dean of graduate Studies and research at California State University,
Los Angek.s. Oricrinally, Dr. Suzuki ,came out of engineering with a
Ph. D. in aeronaUties, but he has moVed beyond the confines of those
fields tO then,fields of 'scientific and multicultural education and has
been in vol \-ed in issues of scientific. :Ind technical manpower.

He was long an activist on behalf of Asian Americans and for the
past 10 years has published extensively on multicultural education and
the special situation of Asian Americans.

Dr, Suztau. Thank you very much, Joan. I am very please& that
Congressman Dymal ly has invited me to join this panel today and
given me the opportunity to present the perspective of an Asian/
Pacific Arnerican.

We, too, in agreement with the previous speakers, believe that sci-
enco and technology will continue to grow in importance in the years
ahead, and that Asian/Pacific Americans, along with other groups,
must be adequately educated in their fields.

In our increasingly technological society, knowledge of science and
technology is essential for decisionmaking, for access to and interpre-
tation of information, and for communication. It is also clear, as
pointed out by Dr. Marrett, that a large share of the new job opportuni-

ties in the decades ahead will be in the fields of science and technology
and that practically every job in the future will expose the worker to
some form of technology. Thus, if minorities wish to 'gain parity and
equity in this country, they clearly must make major Inroads into the
fields of science and engineering.

Some of you may be wondering why an Asian/Pacific American has
been included on a panel discussing the underrepresentation of minori-
ties and women in science and technology. There seems tobe a wide-
spread impression that Asian/Pacific Americans, if anything, are
already overrepresented in science and enaincering. And, furthermore,
many people believe that Asian/Pacific 7Vmericans have been so suc-
cessful in this society that they have very few problems to even
speak of,
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Well, let me suggest that the popular' image many people have of
Asian/Pacific Americans as the so-called "model minority" is More a
myth than reality. In the very brief time I have today, I would like
to try to correct some of the misconceptions people have of Asian/
Pacific Americans and offer you an alternative and, I think, more
balanced perspective on them.

I will do this by addressing four major questions. First, who are the
Asian/Pacific Americans; that is, what ethnic groups are they com-
prised of, what are their numbers, and so forth.

Second, are Asian/Pacific Americans really a "model minority ?"
Are they really as successful as they have been made out to be?

Third, are Asian/Pacific Americans overrepresented in science and
engineering?

Finally, what are some of the problems facing Asian/Pacific Ameri-
cans in science and technology ?

Unfortunately, I don't have time to give you an indepth answer to
these questions, but let me at least indicate how I would go about an-.
swerino them. Let me start with the first question. Who are the Asian/.
Pac i fic''Ame ricans ?

Well, according to preliminary figures from the 1980 U.S. Census,
the number of persons categorized as Asian/Pacific Islanders increased
by a startling 128 percent, rising from 1.5 million in 1970 to over 3.5
million in 1980. During the same period, the total .population of the
country increased by only 11.5 percent. So the rate of arowth of the
Asian/Pacific Americans population was more than 10''times that of
the U.S. population as a whole, making them the fastest-growing eth-
nic group in the country.

The three largest Asian/Pacific American groups are the Chinese,
Filipinos and Japanese. Other smaller groups include Asian Indians,
Koreans, Vietnamese, Hawaiians, Samoans, Micronesians, and Cambo-
dians. As you can.see, it is an extremely diverse population, consisting
of several subcultures and numerous language groups.

Much of the increase in the Asian/Pacific American population has
been due to large influx of immigrants during the past 10. to 12 years.
Until 1965, discriminatory immigration laws dating back to the Chi-
nese Exclusion Act of 1882 prevented any significant immigration from
the countries of Asia and the Pacific Islands.

When the racist restrictions on immigration were finally lifted in
1965, there was an enormous increase, ln fact, if these racist restric-
tions had never been imposed, in the immigration from the countries of
Asia and the Pacific .Islands, the total immigration from Asia and the
Pacific. Islands would have been much greater and Asian/Pacific
Americans today might constitute as much as 50 percent of the U.S.
population, instead of just 1.5 percent-. -

Let me go on to the second question : Are Asian/Pacific Americans
really a "model minority ?" Given the long history of racial oppression
experienced by Asian/Pacific Americans in this country, I think it is
interesting that this question is even raised today. During most of their
130-year history in this country, Asian/Pacific Americans were por-
trayed by incredibly, negative, dehumanizing stereotypes as the so-
called yellow peril and were victims of some of the most humiliating
and violent acts of racism ever directed against any minority g'cn.
These acts have included lynchings, massacres, rare riots, denial of citi-,
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zenship, segregated schools, exclusion acts and, Of course, the detention
of over 110.000 Japanese-Americans in American-style concentration
camps during World War H. More often than not, moSt Americans are
totally ignorant of this unpleasant segment of:American history.

However, in the.mid 1960's in the wake of the Watts riot and grow-
ing urban unrest, there was an almost overnight change in the image
projected of Asian/Pacific Americans. All of a sudden stories with
titles like, "Success Story, Japanese-American Style," and "Success
Story of One Minority Group in the U.S.," speaking of the Chinese,
began to appear in the popular press, heaping praise on Asian/Pacific
Americans for their seemingly phenomenal success in the face of all
their adversities.

These Horatio Alger 'stories about how Asian/Pacific Americans
pulled themselveS up by their bootstraps without any help from the-
Government have proliferated and continue to be perpetnated today.

This "model minority" image created by the mass media is both
Maccurate and misleading. Although there has been a lot of to
do about all the Asian/Pacific American pharmacists, doctors, and
engineers, there is still a larger proportion of Asian/Pacific Americans
who am poor than in the general population.

For example, the-ChinatoWns of Safi Francisco and New York City
are among the most impoverished areas of those cities, a fact that
usually escapes the notice of people who visit theSe tourist attractions.

Moreover, while it- has been pointed out that Asian/Pacific Amer-
icans have higher average incomes than even whites, when the fiffures
are adjusted for education, weeks and hours worked, age, anegeo-
graphic differences ir cost of living and incomesince mostly Asian/
Pacific Americans live in Western Statesit turns out that Asian/
Pacific Americans are earninfr considerably less than their white coun-
terparts and, in some cases, less than their counterparts among other
minority groups.

White Asian/Pacific AmericanS Often gain access to jobs, they
usually have a terrible time rising to administrative or managerial
positions.

In fact, some friends of mine have told me of "Asian ghettos" within
some of the larger aerospace companies in California consisting of
large numbers of lower echelon Asian American engineers who never
get promoted, and a lot of them end up switching careers because
they are dead ended in their positions.

So besides being erroneous, the model minority image has had at
least two detrimental consequences. First, it has been used in admon-
ishing other minorities to follow the shining example set by Asian/
Pacific Americans by also pulling themselves up by their own boot-
straps without depending on Government aid, thus discrediting the
protest and demands of these groups for social justice, and creating
tension and competition between them and Asian/Pacific Americans.

Second, it has encouraged official neglect of the very real problems
faced by Asian/Pacific Americans on the pretext that they have no
problems.

Which brings me to the third question, Are Asian/Pacific Americans
overrepresented in science and engineering?

Due to the diverse nature of Asian/Pacific American communities,
the answer to this question is quite complex. Although I can hardly

- - 3
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give you a definitive answer in the time I have, let me at least men-
tion some of the main points.

First of all, as indicated by CongresSman Fuqua, there is no deny-
ingthat there are large numbers of Asian/Pacific Americans in science
and engineerinff. However, a number of studies, some of which have
been conducteeby our moderator, Dr. Snyder, indicate that the vast
majority of them, perhaps 85 to 90 percent, are non-U.S. citizens or
naturalized citizens who immigrated to this countiy to pursue their
college education. Only the remaining 10 to 15 porcent are American
born.

Now, from the point of view of affirmative action, that is a very
significant piece of information. It indicates that American-born
Asian/Pacific Americans of second, third, and even fourth generation
who bear the legacy of 130 year.s of racial oppression and who gener-
ally trace their ancestry to poor immigrant peasants are probably not
overrepresented in science and engineering and, indeed, they may still
be underrepresented, although I know of-no definitive stndies on this
subject. There simply isn't the data.

On the other hand, most of the foreign-born Asian/Pacific Ameri-
cans in science and engineering come from the more affluent classes in
their countries of origin-and represent .perhaps the top one-hundredth
of 1 percent of their country's populations.

Consequently, these persons have not, suffered the historical dis-
crhnination experienced by their American-born counterparts. More-
over, they generally represent an elite class, the cream of the cream,
who are likely to do well even as immigrants.

So for the purpose of affirmative .action which is intended to over-
come. the cumulative effects of historical discrimination,.it may be nec-.
essary to distinguish between foreign-born and American-born Asian/
Pacific Americans.

However, the,.situation isn't quite that simple. There are also many
foreign-born Asian immigrants who enter this country as young chil-
dren. Many of them are non-English or limited-English speaking and
come from very low-income families.

Consequently, they encounter many of the same educational prob-
lems as other minority groups and often experience great difficulty
when they go on to college. Asian Americans from this background
are undoubtedly underrepresented in science and engineering.

Now, the situation is further complicated by the fact that when one
considers the Indochinese who now number almost a half a million in
population here, one must distinguish between the first wave of ref-
ugees who arrived in the United States in 1975 and ,1976, and the
second wave of refugees who arrived from 1976 to the present.

The. first wave of refugees who were generally well educated and
came from well-to-do families appear to be doing reasonably well in
this country. On the other hand, the second wave of refugees, who gen-
erally have less education and lower sOcioeConomic backgrounds than
their predecessors, appear to be having a hard time making, it in this
country.

Although it is too early to tell, one can probably predict that mem-
bers of the second group will have a tough time gaining access to
higher education, particularly in the fields of science and engineering,

7
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Our final complication is the fact that Pacific Islanders, groups
such as the Hawaiians, Samoans, and Micronesians, have not experi-
enced the same upward mobility as most Asian Americans, although
the two groups are often lumped into the single category, Asian/
Pacific Americans.

Their social and economic status is lower than other minority groups
and they are suffering many of the same difficulties in education. These
groups are undoubtedly grossly underrepresented in science and
engineering.

Finally, I would like to point out that female Asian/Pacific Ameri-
cans are generally also grossly underrepresented in science and engi-
neering, no matter which of the subgroups you consider. The few
Asian/Pacific American females who enter these fields tend to go into
the biological sciences. They are practically nonexistent in the hard
sciences and engineering.

Let me finally briefly address the fourth and last question. What
are some of the problems facing Asian/Pacific Americans in science
and engineering? Given the complex multifaceted nature of these
problems, I won't have time to go into all of these aspects. But let me
just mention a few.

As I have discussed, certain Asian/Pacific American groups such
as Pacific Islanders, those from low-income families and Asian/Pa-
cific American females are underrepresented. Those from non-English-
or limited-English-speaking backgrounds are also likely to be under-
represented.

I think special efforts to increase the numbers of such groups are
well justified.

Another problem is the limited mobility they have experienced after
they gain access to jobs in science and engineering. Although Ameri-
can-born Asians have little difficulty gaining Iiccess to jobs, very few
are promoted to administrative positions.

One final problem I would like to mention is a paradoxical one
that presents a dilemma for Asian Americans. It appears that many
Asian Americans are channeled into science and engineering whether
they like it or not. As a consequPnce, some of them drop out of school,
others remain unhappy in their professions, and still others change
careers.

The resulting waste in human potential is undoubtedly consider:
able. This problem is a complex one involving such factors as family
pressure, underdevelopment of communicative skills, racial stereo-
typing by teachers and counselors, and the fear of discrimination in
the more suNective fields outside of science and engineering.

Those are just some of the problems I see facing Asian/Pacific
Americans in science and technology.

Let me conclude by saying that all of us have the common goal of
achieving greater equality and parity in this society. Increasing our
participation in science and technology is certainly an important step
toward that goal. By working torrether toward that goal, I think we
can learn a great deal from eacCother's experiences and greatly en-
hance and improve our efforts in this very important area.

Thank you very much. [Applause.]
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Dr. SNYDER: Our next speaker is Dr. Arnold Anderson executive di-
rector of American Indian Science and Engineering. he has had a
long and successful career as an engineer and to that he has added work
as an inventor, manager and author.

In 1978, he organized and became director of Anderson Research
Consultants and has been a consultant to major corporations and gov-
ernments, most recently to the Indian Commission of Ontario,
Canada.

Dr. ANDERSON. Dr. Snyder, thank you. Good morning ladies and
gentlemen. Nermally I would say chiefs and elders but I'm not quite
sure c-f that.

I (A, 't have a prepared paper, so I will give you my peace pipe and
feather stOry and see where we

°0.o.The preionS'speaker recitedessentially the American Indian sfory.
The only difference is he talked about Asians and my view is the native .

people of this country. The stories are very similar. I'm not going to
talk about that since CongieSsman Dymally was so kind to ask me to
be here.

I wanted \to take as much time as I could to give suggestions on what
needs to be ' one. I'm not going to tell you a buffalo story but I will
spend the b lk of my time making some remarks and suggestions.
fin not going to make suggestions on how to go about doing anything,
just that it nt eds to be done.

You wise people with your great use of the quill pen and computers
can put the l nguage together on how it, can be done.

Let int; firs tell you about American Indians; where we stand, who
we are. If we could in any sense put all of our land together in the
United, States if we could take all the reservations and puLthem to-
gether, we wot ld be larger than 40 of the States of the United States.
We would be larger than 03 countries 'of the world. The population
would be largo than 13 States and larger than 46 countries.

Unfortunatel , we are not able to do this. But that gives you an
idea of the land nd the people.

In my early (1, ys, I only knew one Indian chemical engineer and I
looked at him in, the morning when I shaved. There were only a few
technically trained Indians around. I finally discovered there was a
mining engineer ',in tle Bureau of Mines and he turned out to be a
distant cousin of Mine. So, we have come a long way.

Now
'

in order to try to improve the situation I and several other
people formed the meArican Indian Science and Engineerinfr Society
as a way to nurture this growing population. Our .membership is
spread out like this : 33 percent industrial.; 31 percent in government;
23 percent in educational pursuits; 6 percent entrepreneural; and 5
percent tribal.

Now, I think that pyramid has to be turned upside down but that's
the way the situation is today.

As far as the disciplines are concerned, 43 percent are in the hard
sciences, 24 percent in the soft. sciences, and 33 percent in engineering.
Most of that 33 pereent is in the conventional main-line engineering
functions, not the highly specialized ones.

The origin of these people is primarily from west of the Missis-
sippi. Indians have this thing about east arid west of the MisSissippi.
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This goes back to the historical problems when the cavalry moved
the Indians from east of the Mississippi to west of the Mii,sissippi.

So history keeps following us. That's the reason why 16 percent of
the Indian science and engineering people come from'east of the Mis-
sissippi and 84 percent from the west.

Our membership represents 33 States, two provinces. and .108 dif-
ferent tribes. Asian Americans may have a lot of different languages
and a lot of different cultures, but just in our kale organization, we
have MS different repreiTntatives.,Then. are really 292 or more.

When I look at the data on real numbers as far as our count of
shidents in college are concerned, the study in these particular dis-
ciplines, the line for black people is pretty distinguished. You can
read the differences. The Hispanic is moving along pretty well. Then
I look at the American Indian line, and you need a microscope to see
the differences in the numbers. So, we have a long way to go.

I have another breakdown from another source. We talked -in real
numbers and the real numbers are very small. But putting it in per-
centage, those. in the medical- or health fields, health sciences, are 12
percent of parity.

When I say "of parity" I mean that number of the Indian popula-
tion that we ought to have, to make it-equivalant to American aver-
ages. For doctors, we only have. 12 percent of parity; in busim!ss, 7
percent : scientists and engineers 9 percent.

I looked at the background data for that. and there is a lot of
things in that. that, in my terms and in terms of mv society, we don't
ounL In regnlar engineering specialties, the mainline engineering

. functions, we are only 3 percent. Total number doctorates of all
kinds, 7 percent, attorneys, legal, awl $o forth, 10 percent. Teachers,

25 percent. And most of those teachers have long found their wav to
'Washington, New York, Los Angeles, and elsewhere and are not on
'the reservations teacHng young Indian people.

What- are taur needs? T and others have done an extensive study on
this. If there is any validity to our approach and the. data we have
oll er t ed. we say--I_ won't give you the breakdowns because it is too

extensivebut we need somewhere around 1.700 various kinds of
science and technology people graduatim7 eaCh year. While the num-
bers are increaSing. we are notgaining in real terms because tech-
nology is moving along so fast that we are not improving our ability
to do thing,s for ourselves.

Well, what do I think ought to be done? Most of the things are not
new to you because I think all people in our situation have some-
what the same problems and difficulties. We look at the solutions in
somewhat sirnilar ways.

However, with the Tnu1iin people., it always seem's that even' people
of Er.pod will toward Indians structure things in such an institutional
way with the effect that 'Indians fall through the screen. Somehow or
other,. Indians are systematically excluded, not by intent, but by re-
sult. So. we need to do something about this

Several.thing,s need special attention in addition to theother normal
things that minority people would expect.

We need to provide somc wav Thy counselors who deal with Indian
students to become aware of the importance of training inteehnical

4 V
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disciplines. Most of the counselors thatcounsel our young people really
have no concept of science and engineering. Not only that, they, think
engineering and science are not possible for Indian people.

On-the-job career orientation and bridge programs need to be
especially designed to satisfy the unique needs, desires, and cultural
differences of Indian people.

There are rdany kinds of recruitment programs and Indians are
missed through that system. Something deliberate has to be done,
including recruitment visits to high schools.

Indians attending colleges and universities where they represent a
significant number should be provided with special Indian counselors.

That's what the organization that I represent is doing. But we need
help. The students need accessible tutorial assistance. The first, second,
and third semester are crucial. Our data shows that after the fifth
semester, we do very well. But we need help in the early times.

Paid summer jobs in business and industry should be developed for
advanced Indian students. It always seems like there are a lot of jobs
for juniors. But those people are already pretty well on their way. They
have a track. They know where they are ring. They don't really need
the help as much as the earlier ones.

'The scholarship:programs generally are fixed so that if a youngster
earnstoo much money, he or she begihs to lose scholarship Money. The
great problem with Indian students is that it costs them a lot more to
go to college than others because many of them are so isolated, and you
knos what travel costs are these days. It costs a. lot more to get the
youngsters to college and compassionate trips home are essential.

I'm going to stop there and go on tO another set of ideas. These are
ideas that really help in, high school and early college years.

We need 'to do something in this country in whatever institutional-
ized system exists to insure that Indians be appointed to serve in a
representative ratio on foundations, directorates, advisozy committees,
and review panels, to assure that the seven resource centers for science
and engineering beeothes a reality for Indians. None of them yet are a
reality for Indians.

We need to provide work shops similar to, those which have been
sponsored by the Science Engineering and Education Directorate
especially for Indians. Indians don't know how to write proposals.
They don't know how to write proposals that are wimhng ones, any-
way, because the result is ahnost zero. .

We need to provide new and potential Indian Scientists with infor-
mation regarding career opportunities in industry, universities, and
the government, including Indian governments.

We need to pursue ways to insure that Indian scientists have oppor-
tunities to compete fairly with other scientists for grants and awards.

We need to develop exemplary program models with proven
track records for increasing the number of Indians in science and
engineering.

With that, I will leave the sUbject there. Thank you very much.
Dr. SNYDER. Our last speaker will be Dr. Michele Aldrich, who is

director of the woinen in science program of the American Association
for the Advancement of Science. Actually, she has an undergraduate
background in one of the physical sciences, geology, and obtained
her .Ph. D. in the history of science..She hat published in both fields

2 I
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and in the area of the history or the sociology of science has been con-
cerned with the place of women in science.

Dr. ALDRICH. My talk today will cover two topic.s very briefly. First
of all, I would like to say a little bit about science and women in gen-
eral 'and then I would like to add just a few remarks On the special
position of minority women in science.

As far as women in science are concerned, in general, there are two
factors that need to be accounted for. First of all, so few women enter
science and technological ciireers, and second, once there, they don't
fare as well as the men who enter those fields.

The historicaltrend of women entering science and engineering is
different for that of minorities. Minorities have been kept at very low
numbers thanks to discriMinatory practices for a long time and grad-
ually have started to rise. The figures for women show a cyclic pat-
tern. In the 1900's, the numbers of women in science are low. They
gradually increase and peak in the 1920's. They then decline in the
1930's and 1940?s and 1950's and start to rise again in the 1960's and
1970's. What is going on here? In the 19th century, women were in-
volved in science in a logical way as scientific illustrators. That was
an acceptable role for women because they were trained in the fine
arts, including drawing. There were a few pioneers who contributed
directly to scientific research and many women toward the end of the
century who taught science. That is, a group of trained women existed
who could become the doctorates that you see on that table, thanks in
part to the growth of women's colleges.

The upsurge in the '1920's is correlated with the success of the
women's movement, and the more tolerant feeling about women in
professions.. Women who chose careers during that period were, less
inclined to marry than women professionals today. They could not..
have as balanced a life as women do now.

In the 1930's, women were let's face it, forced out of the labor mar-
ket. During the depression,bY Government policy, by industry policy,
and by general consensus of the American population, jobs were
handed over to tmen because they were. the heads of house-
holds and they had families to support. The figures from the 1950's
reflect what Margaret Mead characterized as the era of the women
with the masters degree driving around in a station wagon in the
suburbs with three kids. That was an applicable image for white
women but not for minority women.

Today there are still few women entering science and engineering.
Why would that be? One of the first problems that we need to face
is that of general sex typing. All of you are familiar with this. It is
the story of a little girl being given dolls .and her brother being given
a tool kit. Tt still pervades the curriculum dyspite very hard work by
educational administrators to balance, shop and home ee ehtsFes. Shop
classes are vital for anybody who is going to go on and do anything
in the physical sciences. My not taking drafting in high school was a
great loss in my career and I know many other women who have
regreted that and have had to take draftinn. later. This is a moblem
for which passing legislation does not end trie barrier. There has been
some progress made and we are grateful for that.

Another problem centers on mathematics. As soon as they are able
to de so. girls drop out of the college mathematics track in numbers
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that are truly appalling. The same thing happens to some minority
groups and it is a problem that is of concern to both groups.

e are all looking forward to Dr. Marrett's data on mathematics
because her information wilt cover many more sclMols than we had
earlier which was from Maryland and Berkeley only. The general in-..
formation from the National Institute of Educational Statistics will
have to serve until Dr. Marrett is out. The message that many girls
get, hi, Llidt .nitheniatics is Ian approprime for them, that they \via
not-need it for what they will be doing as adults. The trouble With that
is that um fact. Illosi women 4lll work kor a (rood part. of their lives. The
image of a woman who is at home as a full!time wife and mother is in
fact, applicable only to a minority of women and only for a fraction of
their lives. That is a false image which is doing great harni, in terms
of women having any options ior the science careers.

Another difficulty with women and math is the idea that women
ean succeed at it, i hat they are biolooicaliy not outfitted for math. 1
don't want to get into the right brain-aft brain discussion here; suffice
'it to say a couple of general points about the biological determinant
argumvut. 1.1 irsi of an, the diiterences in math ability between men and
women are not that great and studies have suggested,that they can be

overcome by training. Second, even if the studies do bear out adoss
gender lines, it is not a true generalization for all women and all men.
This is the same argument that W. E. B. DuBoise was addressing
about blacks at the beginning of the centuryblatk people show the
same range of intelligence as whites and the average is irrelevant. The
message aid not sink in for blacks and it certainly is not sinking in for
women.

The other message that girls get is that Science is an inappropriate
career for them. This tioei not have to do so much with odd notions of
women as it does with odd notions Of science. I see tbis especially in
engineering and geology. These are regarded as quintessential macho

you look at tile geology curriculum, great emphasis is placed on
field work, classes winch are often set in the most barbaric environ-
ment that the State can possibly offer. If you in fact look at what geo-
logists do, many of them spend their time working in lahs and offices.
The emphasis on field work is not proportional, and tile idea that all
field work is as hostile as the terrains that are used in field canipsis
erroneous. We have an imbalance between the curriculum and what
the diseipline actually does.

The same is true for engineering. It seems that many people have
the image of engineers as doing tightrope dances on the,top of the
Golden Gate Bridge spans. This is not true. Engineers do not have
physically stressful jobs -all the time. The success of many disabled
people in both of these fields brings this into question. 'This isn't a
problem of the image of 'women, it is a problem of the image of science.

Women who do go into science cluster in certain disciplines. D'imt of
all, women tend to appear in what are called the helping disciplines,
which are regarded as appropriate for their role in life. They go to
where they can assist human beings more directly, in the social and
biological sciences, rather than helping the indirect mute through en-
gineering and the physical sciences. Women enter education for the
same reason. When wonien cluster into fields in which they are already
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crowded, the job openings are few and the pay is poorer than male-
dominatNI fields. They are also fields that need less mathematics. I
should say a- word abOut degrees in mathematics. Women with math
B.A.'s are destined to be teachers of mathematics. not mathematicians.
Many will beehme discouraged as teachers and go on and get advanced
degrees.

Tf a won-fan does go on to graduate school. one of the first. questions
that she and her male colleagiu,s face is that of financial aid. Tf you
look at sources of financial support for graduate school, it looks as if
there is a picture of gross discrimination against women. This in fact
is a very murky area and one which needs a great deal more investif!a-
tion, For NSF *and NTH. part of the distribution of financial aid has
to do with the fields that women chose in graduate school. Also. we
don't know what the rate of application was of women. As far as NTH
and NSF can tell. worrien fare well in terms once they apply for money,
but they-don't apply in numbers as high as NSF and NTT! would like.
(Thee the woman has graduated. what are her chances of finding a job?
We see that, women are two to five times more likely to be unemployed
than men.

few words about minority women. I have found that. you cannot
generalize from the experience of Women in science in general to those
of minority women in science. Furthermore. you cannot generalize
across all ethnic groups when you deal with problems of minority
women. It is true there are ,sian women in scienee and engineering
in gratifying numbers. When they go-into jobs, the problems they en-
counter are Indy discouraging. Tf you look at peer review panels and
other scientific honors. Asian women are seriously underrepresented.
Much improvement can take place with- their participation in the
employment setting.

Minority women do not follow the same field distribution that the
majority of women do in science. Therefore, solutions that may annly
to majority women's choices maY not work well when von are looking
at minority women. TI looks as -if minority women don't- go into the
lleloilpr sciences as nuich as women in general. This isn't because mi-
nority women am hard-hearted. What von also need to know is that
minority women tend more than majorit4 women to achieve doctorates
in education and that reflects their grea concern reforming the edu-
cational system of this country to aehie equity for themselves as
minorities and as women.

74:
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SOURCES OF STATISTICAL DATA ON SCIENTISTS
AND ENVNEERS

CENSUS Bunmu, U.S. DEPARTMENT OF COMMERCE, WASHINGTON, D.C.

The Census Bureau publishes information in Many formats about
the U.S. population, based on the decennial census and interim sur-
veys of sample populations. Their annual compilation, Statistical Ab-
stract of the United States, issued since 1879, is a valuable and mod-
estly priced reference work. The Bureau issues occasional special
teports on women and minority groups.

BUREAU OF LABOR STATISTICS, U.S. DEPARTMENT OF LABOR,
WASHINGTON, D.C.

BLS publishes statistics on employment and earnings of TT-S.
workers, and makes projections of supply and utilization for work-
ers in man3. jobs. Their Occupational Outlook Handbook provides in-

- formation annually on emploprient c,i)portunities, salaries, and work-
' ing conditions for Fever& hundred kinds of jobs. BLS' Monthly La-

bor Review offers up-to-date statistics and interpretations of trends.

COIA..EGE PLACEMENT COUNCIL, P.O. Box 2283, BETHLEHEM, PA.

The College placement Council conducts a study of beginning of-
fers by industry and government to each year's graduates at all de-
pre. le-p1s. reportins; the number and average amount of offers by
field of degree and type of employer. Four reports are issued over
the year. with the final report in uly summstrizing the offers made
to graduates of the school year. Only the final report provides infor-
mation on offers by gender. In an annual rolindup of hiring irformtt-
tion, CPC subscribers are provided each June with information on
tbe number of graduates hired by business, industry, and govern-
ment from the reporting schools.

NATIONAL CENTER FOR EDUCATION STATISTICS, U.S. DEPARTMENT OF
EDUCATION, WASHINGTON, D.C.

NCES collects data on enrollments and degrees awarded by U.S.
institutions of hightir education, as well as on other statistical meas-
ures of U.S. education. Data from the surveys of Earned Degrees Con-
ferred have been published annually since 1948.

I From Betty Vetter. "Ooportonitien in Science and Engineering," Scientific Manpower
Commisolon, September MO, pp. 20-22.
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ENGINEERING MANPOWER COMMISSION 345 EAST 47TH STREET,
Nay YORK, N.Y.

The EMC, part of the American Association of Engineering So-
cieties, conducts annual surveys of enrollments, by year of study,
and degrees awarded by level from all engineering schools in the
United States and Puerto Rico. These studies have been published
annually since 1969 in several forms, by schools, by minority, and by
curriculums.

NATIONAL ACADEMY OF SCIENCES/NATIONAL RESEARCH COUNCIL, 2101
CONSITTUTION AVENUE NW., WASIIINGTON, D.C.

The Commission on Human Resources of the NAS/NRC main-
tains the Doctorate Records File, a compendium of information on
virtually all doctorate recipients in the United States. Each year
they publish a summary report of degrees awarded that year by field
and subfield, plus other demographic information on the degree re-
cipients. In alternate years, a survey of a sample of the doctorate
population obtains data by sex, field of employment, type of em-
ployer, age, years of experience, salary, and other demographic infor-:
mation. The report on this survey is complemented later bv pubhcation
by the National Science Foundation of more of the detailed statistics
on the survey populaton. NSF supports the surveys done by the
Academy.

SCIENCE RESOURCES DIVIS/ON, NATIONAL SCIENCE FOUNDATION,
2000 L STREET NW., WASHINGTON, D.C.

NSF publishes data delineating the characteristics of scientists and
engineers in the ITnited States. Some pulAications are annual, some
biennial, and some are speeial reports. The Foundation also supports
the, collection of data on scientists and engineers by other groups, in-
chiding the NAS/NRC and the Census.

SCIENTIFIC MANPOWER COMMISSION, 1776 MASSACHUSETTS AVENUE
NW., WAsmxoTox, D.C.

SMC summarizes virtually all the statistics published on seientists
in the TTnite(i States in its own publications. Manpower Comments. a
journal of 10 issues a year. surveys data collectin(r activities and pub-
lications of all major agencies. A biennial compilation on salaries of
seientists and engineers is also prepared by SMC. Finally. their Pro-
fessional vsromt-n and Minorities second edition, 1978 and 1980 sup-
plementals) contains about 400 tables and charts with data by gender
aml minority status for enrollments, degrees granted. and work force
parrticipaemn in academe. the. Government, and industry.

Dr. SNYDER. We are, of course; behind. but let's take a few mimites
for a couple of questions from the audience. or comments.

Question. I would like to say a very general statement. I find in
practice that you always stumble on the restrictions that are written
in tho laws. So. my request is that when the honorable lawmakers. try

23
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to help people; would they do it with a minimum of restrictions? Let
, me give you some'examples.

have a black student and I find ont that the American Society only
helps nndergradliate students. He happens t6 be a graduate student.
I have an Asian student from Vietnam and then, of'-coUrse, the grant
says that you have to. be a U.S. citizen. The student needs 5 years to
become a citizen. Dr. Anderson pointed out something that the income
liMitation is no( the same for somebody who is backed np by a com-

' fortable family'. So, whether the student is an Indian from Oklahoma
or a black student from North Carolina. the painimiim:Of income is
totally different than was made here in a law in Washington.

Finally; I have Persian students which do not falinn this group.'
'tilt I have an excellent female engineer and again she falls out of the
categories becanse she happenttp be not a citizen and not a.graduate
student. in this ease. So. the general question is if laws are made, could
they please be made with a minimum of restrictions and could they
So written- in such a way that somebody like the head of the depart-
ment or the dean takes the responsibility that the money ig not wasted
On eases that. do not. merit. Hie situation ?

Representative DYMALLY. Politicians are not impressed with simple
language. [Langhter.1

Question, T would like to addi:ess a- factor that has notbeen raised.
When you look at the rednction in the overall Federal budget and you
counle with that the apparent demise of the Department of Education
and tbe Department of Energy, and yon also look at the factor that et
the same- time the demand for engineering education is increasing to
a point Vniere ^my universities are beginning to tighten their-entrance requirements. could you address those issues?

Dr. RIVERA. Pertaining to the Hispanic population. one of the.ques-
tions pertaining to the data aspects is that Hispanics by and large are
not getting through the school systems with adeqnate kinds of scores
in math or science :Ind in many of the other fields. I think for the His-
panics that. certainly is the qnestion. If our schools cannot adequately
prepare our students in junior high- and high school to be able to be
competitive, then tbey are never going to achieve the advance levels of
consideration.. What. that should suggest to people representing fund-. ing sources, government and private, is that we have to address this
-nuestion methodically. For example.. one Shonld say, this is what the
data ,at this point. a.nnears to simgest and we shouid address the prob-
lem on a longitndinal basis and we traek people's acbieYements over the
years. T would suggest in many cases for minorities collectively, that
hag not. ben the case.

Since I also have this opportunity. Iwould like to-comment on the '

prrevions questions. I think that many people in Government have done
a goodjoh--tliev have taken snecial nain to insnre that certain people
have access. There is still need to delineate varions typeS of participa-
tion from various ethnic gronps and women. I think that it is prema-
ture to dismiss this idea. Based on the data that we have for Hispanics,
we are not turning ont the numbers ofengineers that are commensurate
with our numbers in the population.



Now, one can talk about, parity. Are, we going to talk about parity
to high school graduates or freshmen in colleges? Are we going to talk
about.it in relation to the population at large? I think these are the
real important- kinds of questions that need answers. We have gone
too long, under the auspices of saying in a very general way that certain
types of p6ople are being helped in our society. The reality is that it
has not happened. I don't think we should spend a lot of time thinking
that it did or talking about it because it hasn't happened. The words of
Congressman Roybal stand out in my mind, when he was speaking
before the Congressional Hispanic Caucus dinner. He, said, "Hispanics
are no longer going to take no for an answer." I would suggest that is
probably the sentiment. evident in the Hispanic community today.
Whether it be elementary school, demonstration programs. retention
prtgiams, we. need them all and we need them in areas where there
obviously are:high concentrations of Hispanics. We need them now.

Yesterday at lunch. I was talking to a person out in California. TIe
syas suggesting to me. that. one of the major problem§ in the universities
is that many of tfir people that are there happen to be not as sympa-
thetic to accomplishing some of the goals, not just for Hispanics. The
institution he was talking about was a university that has an enrollment
of abont 60 percent minority. Some of the people flint are the decision-
makers. key decisionmakers, actnally where things get done are not
likely to he as sympatlietic to minority goals. That is precisely the
reason why tlwre is need for community-based organizations. profes-
sional societies. to work cm the outside to influence these institutional
programs..

Dr:VAnnErr I'm afraid we pre going to have to cut off discussion.
We have run a little bit behind. We must allolv time for the next panel.
T would ju§t like to make one or two brief remarks in thanking Mir
panelists. I'm not sure T have picked np many common theMes but
there. seems to be some. One is that we do need to pay attention to the

fierences in the !rron ps that we .are talking -about, not only the dif-
ferences in the problems of minorities and those of women. bath some
of the finer new-answers. the variation§ in the situations of subgroups
within minorities to which we give the overall term "Hispanic" or
."Asian."

Another thing that seems to_come up in all of the discussion§ is that
we.really have to start early. Tt is not. erougli to talk abont involving
more minorities and women in science and technology late in the course
of education. but that. we really have to start early, at the -junior-high
school level, if wr are going to deal with thosil problems that, stem from
the requirements of science and the development_ of expectations and
knoWledge of scientific careers that may lead students into these fields.

'Thnnks to all the members of the panel. f Appin use.]
Pepresenta five Dym.Ni,rx. T am nleased to introduce the moderator

'of the next panel. Dr. Lloyd Cooke. TTe is president of the National
etion Council for Minorities in Engineering. Trfp is on the Executive

Committee of the National Seienee Foundation. He has n Ph: D. from
Mcni11 University in Ca mula, n member of flu; National Science
Eoa rd.
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STATEMENTS OF DR. LLOYD COOKE, PRESIDENT, NATIONAL ACTION
COUNCIL FOR MINORITIES IN ENGINEERING (NACME) ; Dr:
CONSTANCE TATE, COORDINATOR OF scrEim, BALTIMORE
PUBLIC SCHOOLS, BALTIMORE, ND. ; DR. McKINLEY NASH, ASSIST-
ANT SUPERINTENDENT, EVANSTON' TOWNSHIP HIGH SCHOOL,

VANSTOli4LL4-AND DR, :MELVIN WEBB, DEPUTY DIRECTOR,
RESOURCE CENTER FOR SCIENCE AND ENGINEERING,
ATLANTA, GA. -

Dr. COOKE. Thank you. Mr. Congressman. It is a priv rege to be here
and participate on this panel.

As resources seem to decline, as the Nation seems to be turning aside
from the basic affirmative action principles to correct past sins of
discrimination, it is imperative that we exploit, develop and strengthen
those successful model programs which do help increase access, num-
ber, and the quality of minorities and women in science and tech-
nology careers.

We must continue. our battle here in Washington, and in State gov-
ernments also, tc; gain equal access.

But on the other hand, it is not necessary to reinvent certain wheels.
At the present tiine, we must focus more effort on replicating the best,
the tested models. While insufficient dollars are available it means we
also have to look critically at ongoing programs trim them down, in-
sure that we find out what are the most critical elements of the pro-
grams that are underway.

'Times are lean, but it does not mean that success cannot continue. In
that vein, we are privileged today to hear about three successful models.

After the next speakers have spoken, I, will indicate tbe title and
names of people here today that. you can meet and talk to at luncheon

.later. people who are familiar with other systems that seem to work
well toward our goal of increasing the number and quality of minori-
t ies fl n omen in enftTIncerino. end .eience careers.

Our first speaker is Constance Tate. She comes to us with experience
in a variety of programs: In teaching, in administration, and in man-
agement and in evaluation of that which can be done to facilitate iden-
tification of youth with a potential in science and math. She knows
how to enable such youth to achieve their potential in these fields and
she encourages them to go on to advanced work.

Ms. Tate?
Dr. TATE. 'Good morning. I am very pleased to have this short time

to speak with -von. Because the panel ahead of us did such a very good
ioh in delineating the problems and some of the things thaf they saw.

think will just jump right into the heart of *hat I was asked to speak
about.

Recent research suggests that .at the .elementary level, there is a
narrowityt nf thP sPores of math and science among minorities com-
paod with that of the. national average. In otter wordq. the, scores
are getting better. This is particularly seen with Mack students in the
southeastern part of our United States. In regard to the preparation
of secondary students who graduate and who had the intention to
pursue careers related to science and technology, it has been shown
that they seem to get prepared quite well and they go on to do well.

2 9
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I believe the important point here is that they have the intent in the
secondary school to pursue a science or.math career.

A third point is that research shows`that for young women, perhaps
the overriding factor in their choosing a career in science or math has
to do with parental encouragement;

If we put those three things together, then we see that we need to
arrest the attention of minority students, not just arrest their attention
but get them to understand something about the intent through the
directions that we give, the consistency with which we give those
directions and the motivational factors that we can build in.

This is particularly critical for the elementary student and the mid-
dle school student, because it is in those grades that youngsters are
still required to take science and math.

Most school systems have a science program and admittedly in many
instances at the elementary level, it may leave something to be de-
sireA. But it is there.

They also require that youngsters take science 7, 8, and 9. Quite
often if a youngster indicates that he is interested in going on to
higher education, then he is also required to take algebra.

I believe it is during those years, K-9, that we really have to work
to capture students in the majority population and in the minority
population. If you talk to persons who are successful in the two fields,
they often mention some teacher, counselor, or someone in the com-
munity who really turned them on to science or math.'

Successful models exist in a number of ways, many of whiah do not
really represent something entirely new, but rather innovative ways
of looking at previously successful models and/or combining various
components of proven models in innovative ways.

The categorizing that I will indicate are not clear cut; for most of
the models have common aspects. It is only for tonvenience and clari-
fication that categories have been chosen.

Further, only a sMall number of models that I know of will be
eited..It may be well to first examine the common threads among
successful models.

I believe that there are several things that I have been able to see.
One, that all of the models are based on a variety of solutions.

Because they are hased on that; then they have a delivery system
of a mix of services, including Stich things as early identificatiOnof
high aptitude, students,notiVation't0 activities, basic. skills develop-
ment, scientific orA-echnological related activities, role, models 'who
serve on site, career counseling, career awareness, and some opPortuni-
ty for career exploration.

They have the support of a number of different agencies, educa-
tional, indmstrial,.community.and governinental agencies, and parents.
They have a means of producing and disseminating learning ma-
terials.

Inservice training and informational conferences for educators and
other interested persons are,. usually' a part of those. models. There is
a, communication network. It may be very informal or it may be
highly structured. But it. is there.

And they have an active involved, coordinating group or sometimeS
this is formalized in a board. If we look at the person,s who are in-
volved in such models, then we see certain characteristics. They are
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usually interested, committed, are ambitions for themselves "and
for others.

They have a willingneSs to communicate physically with students;
that is, meet with them, be in their presence, and operate within the
school framework. They are responsible and dependable. They are
willing to work in a team situation. They have high enthusiasm for
voltmtarism and they have the ability to show, and I'm underscoring
show, interest in young people.

Then, looking at a few models, We look at models for academic hn-
provement. I might cite to you a Ford Foundation project that is in
progress at this time for improvement of mathematical competence of
male and female minority students.

The programs revolve around intervention and retention, and in
work in selected elementary and secondary schools. Universities work
directly with school systems, students, and teachers. These projects,
and there are nine of them; put particular emphasis on eaPly identifica-
tion, orientation, and preparation.

Among minority organizations, universities that are involved at
this time Tuskegee Lincoln, Xavier, Fisk, and also AAAS is involved
in that Ford Foundation program.

A program of technology in society is a curriculum package that
was produced by the National Coordinating Center for Curriculum
Development at the State University of New York at Stony Brook.

This is a complete set of materials which are now comhiercial, ex-
ploring math and science and English skills. There are activities for
youngsters to do. ways to train teachers, and teachers' guides.

The August Martin High School in New York has a program with
interest emphasis on aerospace education. Many people in the United
States have gone there to study that setup. The Newark Board of
Education runs an intemodal transportation center. That's a mouth-
ful: ilowever, it is a place where youngsters go to become involved
with various activities that, relate to aerospace.

A progeam that is going on now with NASA is designed for middle
school students. It is called Learning Through Aviation and Space, a
pilot study having been done. with 10 schools here in Washington,
D.C. That program was successful and is spreading to other cities in
the nuked States.

Youth initiative programs tinder President Carter, T don't know
that they will survive. but they did operate last summer usually' with
universities, selected students who worked directly with a person in
research, usually for an 8- or 10-week program.,

Low cost information technology; and you know, that's just another
wav of saving those things that are computer based or involved with
c(miputer learning.

in some school systems, the. curriculum framework allows for career
ediication development as a part of the science framework or the math
framework. There P re many informal out of classroom learning activi-
tie' thit Pre important models.

Sudi things as 3-2-1 Contact. which began in January 1980, is de-
signed for 8:to 12-year-Olds. It is a daily one-half hour TV program.
You might want to look at it and invite youngsters you know to see it.
It uses-animation, live, action. documentary -films and programs.
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The most outstanding I m rt of it is something called the "Bloodhound
Gaining- that presents a minidrama and opportunities for model
pmblem solving strategies. There are teachers guides and workshop,
for teachers involved.

The FAA and NASA have sponsored a number of conferences on
aviation and space eilucation. Science centers and colleges work to-
ga t her to present annual symposia concerned with science careers for
women or science careers for minorities. Of course, those are the same
science careers that aye for majorities.

An organization called "Young Wings. ITSA,- is a pro-
gram created by the Flight Attendant Voltinteer Corp.,They work
with institutions, hospitals. and other such institutions on a voluntary
basis. There are 1.7(H) volunteers involved in that program at this
time. Vivre is a magazine associated witlt that program called Young
Wings ma,razine. --

General P-Electrie Co. has an expo technical roving exhibition trailer
that goes from city to city. It is available in various cities. Tt gives
youngsters onportimities to see and to work with those things that
are highly technical that they can understand. But at least it gives them
an idea of what is going on in the area. There is a whole group of corn-
triunity-based learning centers. The concept there is to include volun-
tary services on the part of tbe student in science-relatednrganizations.
industries, musemns. and so forth.

A large number of :-;///»1»er programs are available.. ITere in this
area. the University of Maryland at College Park in connection with
the School of Engineering runs a very outstanding program called
"Women. a Study in Engineering."

It is unique in that it has introduction to engineerinff and it atso
does something for the planning of a young woman for her life. This
is a summer program that ties in with their program.

Minority institutions to engineering programs is still an ongoing
program that is a summer program and large numbers of minority
yonngsters have an opportunity to get involved.

One of the most outstandim, things..and T think that this booklet
flaly lw available for you, it is a network Of organizations, the Nation-
al Assoeiation of Precollege Directorates, and this book spells out to
you a. large number, in fact, all of the programs involved : tlwy are
programs that ere mwrating in 24 States and the District of Columbia.'

T ha mien to have firsthand experience with two of those PropTams.
One. 1TES.1. which is the math, engineering. and science achievement.
And in the Baltimore area. it is sponsored by the applied Physics lab-
oratory of Johns Tfopkin..rniversity. And coupled with that we have
engineering pipeline, which has nine industries involved. Tt is a club
activity which has been going on for 7 years. bitt biefily structured,
having in it tfie various comnonents that T mentioned earlier.

no greatest success is due to the fact that yonngters come into con-
tact weekly with role models, who sit clown with their teachers and
plqn specific activities. They have some shadowint, experiences and
things of that nature,

Ono last point j would liring out is that we most do a great deal .
to involve scientists such as .,.on in the. science education part of what
wo are trying to do. Each person who is a scientist at some time was a

-
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middle or junior high school or senior high school student. We some-
times forget where we come from',

So I would ask you to reach out and touch some young person. Be
willing to put yourself on the line.

The next point is that the minority community has to understand the
opportunities. And so, we need a large number of grassroots activities
that will get parents involved and other agencies in the community.

Time doesn't permit me to go any further. Thank you. [Applaused
Dr. Comm Thank you. Especially thank you for that listing of the .

programs that are underway that are effective. Your comment about-
reaching out is very valuable.

Our next panelist, Dr. McKinley Nash, has been a secondary school
administrator for 22 years. He's developed a proposal with the support
of the National Academy of Sciences to increase the pool size ofminor-
ity group members in the precollege leyel.

He has directed a workshop, which was sponsored by the Academy
and the Assembly of Engineering of 15 selected high schools with ex-
cellent track records in producing talented minority group members
in science.

Dr. Nash ?
Dr. NASH. I was basically a high school principal who was tied up

in the assistant superintendent's office. Every time I speakin an audi-
torium, I get gun shy because in a high school when the bell rings,
everyone gets up and leaves, regardless of where you are in tbe speech.

I'm going to hold to my 10 minutes, because I have a premonition
that there is a bell around here. [Laughter.]

I bring you greetings from the combat zone. The longest war this
country has engaged in since its inception has been taking plaCe in
the secondary schools. We have been doing a good job. Many tell
us that we a re not doing a good job. Whenever the country has
called npon the secondary schools with a clear message of what it
wanted, it, has always responded.

But itwhether it was 100 women to be, welders .in the shipyards
of California or machinists in Virginia, or whether we wanted violin-
ists, or when you couldn't solve integration and you brought it to the
schools, we even did that to some degree.

So we have done our share. Wlyni we have gotten a dear message.
We are populated with keepers of gait and not change agents like you
are in higher education.

We have some very serious problems in the secondary schools, irre-
spectiVe of whether they are located in the buttermilk bottoms of At-
lanta; or the Bronx ; or Pacific Palisades; or Newton, Mass.; or Evan-
ston, where I am from.

There are problems in the high schools today. A very outstanding
panel questioned whether or, not the high schools can really prepare
yonmz people for the pipeline that would make us competitors in the
world of science and technolofry with emerging kinds of competition
we receive from both the Far East and our traditional competitors in
Europe.

I think we can. T think we have to. We have to in our edncation de-
partment. We have to if the decline in budget continues. Principals

3
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are something like generals, ayatollahs, supreme justices. We do what
we want to do--

[Laughter.]
Dr. NAsn [continuing]. When we want to, and suffer the conse-

quences later.
gOitlfr tO talk about some successful models. I have been around

secondary sChools a long time. I went through'all the alphabet series of
revisions. I was a regtilar NSF academic bum. I went to everything I
conthl until I reached the limit, because it was a (rood way to finance
my vacations in the summer, academically oriented'''.

I went back to my school and I was going to make changes. I could
buy the text books. I could put them in the classroom. I would act like
ayatollah.- But as soon as I walked ont, the teachers brought ont the
old manuals and taught the old material.

To talk about successful programs that people can wipe out is not
what I'm going to do. I'm going.to tell you about Mechanisms that
you can integrate into your orgamiation that unless they cut out every
penny, they can't stop you from identifying talented youngsters of any
kind.

I want. to refer you to the information I was given. The group that
worked with 2. years ago identified 15 high schools nationally that

had an unusual track record of producing achievement scholars and
also merit scholars.

We met for 21,:, days with some of you who are here today in Wash-
ington. and we reached conclusions about how to identify and nourish
and place into the ru pe 1 ine competent minority group members that
would not have to be demeaned by useless retnediation at, the college
level. I do think most of it is useless and is an industry itself and can
be avoided.

Yon may pick that up -from William Kelly over at the National
Academy of Sciences, or Mr. Thompson with the Assembly of En-
gineering. and I'm sure someone, is here from those groups. You onght,
to go to the A. merican Couneil of. Education. They ran a series of con-
ference after Bakke about pool size.

You see. several years ago when I talked about talented minority
youngsters. some of my brothers and sisters would jump on the table
and salivate. that we can't do that. We can't be elitists. But it appears
that the number of minority group members with 3 years of science. 3
years of English, and 3 years of math ready te enter our colleges is
less then 2,000.

didn't say 4 years. T said 3. And I didn't miscount. I didn't say
advanced placement calculus. I didn't, say advanced placement Eng-
lish. I said 3 years of college prep math, college prep English, college.
prep science, with a quantitative and a literary ability to write, and to
speak, is very small.

That pool size question has been addressed in a paper after'a series
of conferences after the Bakke decision. I am sure von can buy the
position papers. I will give, you specific references if you need them
later on.

Some other thing's are happening that. we, need to deal, with. In the,
Southern States, they were influenced by the reformed secondary edit-
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cation written. by Frank Brownwe are on speaking terms with each
other after some argumentsthat said that schools were custodians
for youngsters and you ought to lower the compulsory age to 14, not
16. or 18 like in Wisconsin.

Besides that, you ought to lower the requirementS for graduation:
exploratory math, some science, a little reading, and let them go.
Those requirements have been lowered in several sections in this coun-
try, and it makes it easier to graduate than it was 10 years ago.

On top of this, we have the back to basics movemenL It has been de-
cided that science is not one of the basics. They are 1.eally kind of
leaving science out. Yon know all of this. You know the impact, don't
you, of Bakke? I don't care what anyone says about Bakke being a de-
cision, Bakke was a matter of public opinion.

It has impacted upon admissions of minority youngsters and
minority group members. You know what is going on about financial
snpport. You saw the TV last night. You know what is going to hap-
pen nationally as far as leadership for education. You know all these
thingS.

Yon know those minority yonngsters who are being produced by
our high schools. Whether they are from Evanston Township which
spends 84,000 per student and has 35 percent black and had less than 1
percent in its honors courses 5 years ago,They are still finishing, even
from the best of schools, with the same kind of preparation that was
less than adeqnate for work at the college level.

You know whnt kind of, I call them extended educational experi-
ences that have a lot of remediation for our youngsters that adds 5 and
6 years on a 41/9-year or 5-year program.

You know all these-things, so I need not talk about them. I want to
talk now about. pool size. We could look at pool size from two or three
peNpectives. One is the perspective of capable minority group mem-
berS who are readv to move into management positions and research
positions. and that's been addressed.

You know about the, lack of that pool. We could talk about pool
size from those minority group members that are now in the pipeline
at the bachelor's degree level who need to move to advanced degree
level. And you know about those, too.

I want to talk about pool size.at the secondary level or the precollege
level. because that's where the pool 2ipeline ought to begin to develop
a, pool on th; other end. Several years ago, something happened in
Evanston's normally liberal North'Shore.

One of our assistant superintendents released test scores by race,
rind gee. wasn't it eN.citinn.? All hell broke loose. Now everyone knew
there was a siren ificant difference. bnt the liberal-miruted set didn't at-
tach guilt to that significance, and looked around where I was principal

said. "You do something. yon do something quick. Here is some
money. You correct it. We want this thing corrected. We wanrscores
charmed. This is a bail picture. This makes us look really like racists."
rim trhter.]

Dr. NAsir. Thnt was not a languarre difficnity I had. I did mean it
thnt way. So we borran to work on this. We ben:an to.watch a few things
that, were happening while we were doing this. We were being told
that scores were declining.
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We said good, we can catch up. That's not correct.. Scores decline
for most individuals going to high school. For those interested in math
and science from 1969 to 1978, the scores actually increased. We were
caught in a little thing I didn't know about.

Then the scores for,those in the top 5.pereent yere going uP. The
general scores Were dropping so it didn't look so easy. we will
give you some more inoney."

We decided to throw out all the frame of references we knew about.
What do w(, know as the best judge of human potential ? Somedne said
a teacher's judgment is best.

So we had youngsters entering this school at grade 9. We had four
tracks: a regular track, an honors track, an advanced placement track,
awl a track for minorities.

Also, other people who had special education problems. l'hat's really
the size:of it. That was the size of many of the affluent high schools in
suburbia. We, are on site, but we are not in the same classes. We decided
then we had to have, some commission to make a policy decision. "You
Jell us the policy decisions you want made, and we will make them."
They did.

We wept back to the entering ninth grade class that year in 1974
and began to read their emulative records. We found boys and girls
who were interested in science in the first, second, third, fourth grade;
and in the fi fth, sixth, seventh, and eighth grade something happened.

We found other youngsters who were late bloOmers. We decided to
be integrationists. I had 60 youngsters initially, subsequently 120,
and then 300 who had middle Stannine scores.

In our high school, seven, eight, and nine went to honors and ad-
vanced placement ; four, five; and six Went to regular courses; Stan-
nine one, two, three were retained in classrooms.

We decided the best way we could get out of this, since the white-
black comparisons on test scores were similar to those comparisons
economically, what I call a temporary middle class if we, lose two
checks, we are lower class again, the comparison was we didn't have
many youngsters in seven, eight, and nine Stannines.

The best thing to do w:ts to look at the middle Stannines and I had
some black youngsters who we felt had some pressed test scores

To prove 1:Lis, we would identify 60 blacks and 60 whites, ()lye them
no help at. all, keep the identification locked in the superifitendent's
safe, have assessment. conferences with their parent:4 and define what
was necessary for success at the Evanston Township High School.

Those parents that agreed to sign a kind of Chinese contract where
if you did not succeed, we, will meet again and assign fault to somebody,
either to us or to you or to the child, we put those kids in those classes
and we began to meet.

There was some attrition of teachers and some 'parents because the
fault was assigned to all of us at various times. But the, success rate
was at 9 percent of those minority youngsters who made the honor roll
in those honors classes, and they didn't have one day of tutorial help, no
special grouping in those clfises.

I was told all those teachers were racists, the students wonld isolate
them, arul thc ceiling would fall down, but they succeeded.
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Then we picked up 120 and then we picked up 300. The National
Academy became interested in thi process. I won't describe it. You
can get the proposal. We had trouble getting it funded because it is for
a local operation, not for a national project.

Pm nct interested in national projects. Pm interested in projects for
building principals, parents, and teachers. I think you ought to know
the basic ingredient : identification of the youngster. You know how to
identify youngsters. The literature is replete with ways of assessing
youngsters. One way is in meeting that youngster and his parent
through a mechanism that involves a-key teacher or another significant
person who will monitor that youngster,and his colleague in relation-ship to that youngster.

Intervention. When someone fails to assign fault and direction to
adults but not to youngsters to restructure the youngster and his goals,
and finally to place youngsters into universities and colleges and sum-
mer programs their junior and senior year to make a difference.

You can tie into the kind of networks that are being sponsored in
your community. I have a specific recommendation for Congressman
Dymally and this group that pertains to that. I think with the block
grants, .since they are coming, there ought4o be some set-asides at the
state level N. comparative grants to high school to restructure the
high school pfograms.

The high schools in America must be studied and must be changed
before we ran have success, or we have to go in on a piecemeal basis
like I have just described to you, and nourish a handful of students.

I think there ought to be moneys at the State level available through
block grants ft,- high schools, to look at what, is necessary to produce
and increase the pool of capable minority group members so that they
will be representative, and the business world. the medical world and
the world of engineering won't fight for the same 2.000 students.

I heard krecord the other night which you heard, I ani sure, because
you saw the program, "White and Black Crisis." I guess I have seen
a thousand of them. The most impressive thing- was a blues singing
record, "I don't. know why I don't 'give up," something to that
mean i ng.

I am often fighting, I win many battles. but I also lose the war.
There must be a better world somewhere. Every time I look around,
we are fighting for our poor children, and there. luts got to ix, a better
world somewhere. (Applause.]

Dr. CooKE. We are next privileged to hear from Dr. Melvin Webb.
the Deputy Director, Resource Center for Science and Engineering,
Atlanta, Ga.

T have visited him and I had a specific objective in my visit. The
Federal funds'end next year and several components of it. I am con-
vinced. can be and should be funded in the 'twill community. T am the
kind of guy that is going to stay 'with it ind see that it is done in
Atlanta.

Dr. WEBB. T think I made a lot, of mistakes in my life. One,T made
today was to follow Dr. Nash. (Laughter.]

WI'at, T would like to do is' to share with you some. information
about one of the most exciting thinos that. T have been associated
with in my career as an educator. The experience that I have had
working with that program is oWed to a lot of people. I know that.

:3
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Some of those people are present with us today: One of them is my
boss, the project director, Dr. Thomas Cole, who is in the audience.

If there is anything in this program that we talk about that makes
sense to you, Tom can discuss that with you.

Another person in the audience that had a lot to do with the
development and initiation, of the legislation and activities that go
with getting appropriations and moneys set aside is Dr. William Jack-
son. There are other people who I can't see from here.

If somebody is out there that I missed, forgive me. The people
whom I see, I think ,we ought to recognize and give credit because I
think they did a magnificent job in getting through the legislation
that organized what is presently called a "Resource Center for Science
and Engineering."

The resource center concept is a relatively new Concept, one in which

the combined resources of the university, the colleges, the local com-
munity, and the region are brought to bear on the problem of the un-
derrepresentation of minorities and women in science and engineering.

The first Resource Center for Science and Engineering established
in this country was established at Atlanta University. It wvs estab-
lished there after some very stiff competition involving more than 20

institutions, minority and majority, fiom throughout the Nation.
I think that the decision was a wise one. It was fitting and proper

that the first center was established at Atlanta University. It has a rich

history, a strong tradc record in production of minority scientists and

engineers.
. In addition to that. approximately 3 percent of the Nation's Ph. D.'s
in science, math, and engineering are located at Atlanta University.
They have a built-in role model.

Nevertheless, it was established there. The Resource Center is being
implemented at Atlanta University through three functional com-
ponents : the Atlanta University Center component, the regional
institutions, component, and the community outreach component.

-We run the gamut in educational programs from kindergarten to
postdoctoral. Each component has specific activities it is charged with
developing and carrying out.

The Atlanta University Center comnonent is charged with re-
sponsibility for developing a strong graduate component to the extent
that Atlanta University member institutions in our network can be-

come competitive, in the National Government awl the private sector
for grants and contracts.

One of the things that has happened is that now we have established

a Ph. D. program in chemistry. There are some people who might
question, why would Atlanta University need a. Ph. D. program in

chemistry? There are lots of Ph. D. programs in chemistry around the

Nation.
I think k becomes important when you consider that if the Ph. D.

program at Atlanta University matures to the extent that it can pro-
duce five Ph. D.'s a year, we will be in the position of contributing to
the Nation, about 25 percent of the chemists being trained in this

country. That's why'the Ph. D. pron:ram is important.
We have also established a masPter's degree Program in physiCs, a

MS degree program in mathematics with emphasis in computer sci-

ence, and we are strengthening our programs in biology to acid empha-

sis to molecular biology.
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We have made major equipment purchases, made significant li-,

L brag acquisitions, and, we provide significant studentsapport._

As a matter of fact, if you look at the data and if the data is cor-
rect, the Resource Center at Atlanta University is supporting more
students in terms,of graduate assistantships than the National Science
Foundation.

We provide for faculty lines and we provide each new faculty ad-
dition at the,university with. research initiation money so that thesc-
professors will, become good teachers and will also have an oppor-
tunity to participate in research.

With regard to the regional institutions component, we tried to
establish a network with.some 40 historically black institutions in the
southeast. Those States that we are directly involved with include
North and South Carolina, Georgia, Florida, Mississippi, and Ala-
bama. There are presently 40 colleges in our network.

There are a number of programs again that this particular com-
ponent is charged with carrying out.

Among the kinds of activities you will find in the regional institu-
tions component include many courses for professors throughout the
acadeink. year. Also, we will spensor a series of short courses, or mini-
courses, if you will, for professors from colleges in our regional net-
work. Those short courses are held sometimes at Atlanta University,
'and other times at_ institutions in the network. We have had confer-
ences in Greensboro, N.C., aml at Bennet. -

Right now, as a matter of fact, we have about 150 students and fac-
ulty membersinvolved in IL biomass conference at Tuskeegee Insti-
tute, which is sponsored jo,ntly by the Institution for Scientific Re-
search and Engineering and our organization.

When I left last night, the program was going very, very well. It is
another example of the kind of things we do through the regional
component.

We sponsored a national conference that focused on issues for
minority science education. We will be sponsoring a second confer-
ence this spring. That conference will be held in Atlanta.

The regional institution cemponent makes it possible for faculty
members in the regional network to have equipment repaired. The
expense of that is picked up by the resource center.

Wf1 provide members in the network with many grants for their
own 'research effort, not necessarily to initiate research but to con-
tinue research that is ongoing if they are having difficulties getting
fundg to complete a project. They can make Application and moneys
will be forthcoming provided, of course, the budget allows.

We provide for travel to professional meetings and laboratories so
that they can become up to date with laboratory techniques.

We have been a part of a series of proposal writing workshops that
involve minority institutions throughout the country. We have also
provided a summer enrichment program where we bring in .students
from the regional networks.

These students. 30 per year, come onto campus and are involved in
mathematics. computer science, and the physical sciences. The reason
that we zero in on these areas is because of the results of a survey' /we
did of the institutions. We. found out that the strongest departments
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in the sciences were in the biology deriartments. The weakest pro-
grams were in mathematics, physics, and chemistry.

In an effort to augment the training in those areas, those subjects
will be the focus of the summer enrichment program for regional col-
lege students.

Moving on to the community outreach component, this is the. com-
ponent charged with helping to further science. actiyities. We. run in-
cremental credit couirses for te:whers, counseling workshops, and
st den t p rngrams.

Recently we completed a series of radio programs on bioethics that
was cOnducted through a radio station that is historically the black
ra(no station in Atlanta. The response to that program was
phenomenal.

It was an interpretive ra.lio program and very often people would
be driving down the streets of Atlanta and pull off over to'a telephone
booth and ask (pest ions.

We had aseries of energy lectures. We sponsored science awareness
tooths in shopping malls around the city. We have an annnal, coun-
selor workshop where we bring in counselors from the metropolitan
are:t,and talk with them abont the problems that we see in students
coming from their schools and to make suggestions along with them.
We don't bring them in and tell them what to do.

Dr. Tate talked about getting scientists involved in the educa-
tional programs. The counselors are inyol41 at. Atlanta. University
with, scientists, mathematics, and engineers. Collectively we try to
thrash out. the problems and come up with solutions.

We try to prepare tea:hers who will be working with our students.
We bring in approkimately 50 to BO students per year, rim them
throngh an 8-week rigorous academic program focusing on mathe-
matics, physical sciences. independent research projects, and computer
science. -=

To this (late after 3 years of operation, every student who has been
through the summer proorams is now enrolled in college somewhere
in this country. All exceiit two of those youngsters are majoring in a
math-based curriculum, either physical sciences, biological sciences,
engineering. or computer science, etc. I don't. think that another pro-
gram in the country could boast of those facts. We have figures and
names to bark that up.

Last, I think this is the most. exciting program in the whole concept
in Atlanta. This is the Sal urday science seminar where we bring in on
Satorday morning 200 yonngsters from 9 to 12 from metropolitan
Atlanta and expoe them to science. math. communications fields, and
computer science. Tf you stand in the doorway on Saturday morning,
you are likely to get knocked down becaw that's how excited they arc,
abont it.

We have. had that proeram now for '3 ves-rs. We have involved some
800 youngsters. Just' recently, we completed an independent evaluation
followup of that. The results are phenomenal. On a national basis, as
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an exampld, only 3 percent.of the females at the end of elementary,
school would,consider a career ir-Pscience and mathematics.

Of the graduates of the science academy, females included. 95 per-
cent of these youngstcTs in grades 3 through 8, indicate that they are
seriously, considering careers in .science, math, and engineering.

Dr. Cooke is looking at me. I have to stop here. If you have any
questions, I will be aroundto talk to you later.

Thank you very midi. [Applause.]
Dr. COOKE. The students will run you down if you stand- in the

doorway when classes start: If the teacher is 5 minutes late,- the kids
jump up and down, anxious to get going. It isas thrilling an experience'.
,as one can get, seeing, youth at that age se anxious to learn. And the.girls are right there with the boya. They have their &ills but they
are right in their with math and physics. We had a discussion aboutstereotyping.'To, see this untyping occur is something to behold.

You have heard this particular succesa-story. There are more. There
are several representatives in the audience today. For example, this
booklet described NAPD. These Precollege programs hive organized
into the National Association of Precollege Program Directors. Here
today is Nate Thomas from Chicago,'Barry McLaughlin from Phila-
delphia and Kenneth Hill from Detroit. There may be others here.

Write down those names and talk to them at lunch. Get a sense of
what is being done and can be done in community efforts using re-
sources of industry, "local colleges, high schools, institutes of science
apt! museums to put on very effective programs, catching youth early

' and giving them a taste otscience and math.
Then there's an association of college program directors that are

dealing with retention of minority students in colleges; a very, very
important. aspect. Mar;an Blalock from Purdue is here. Nate Thomas
wears two hats ; college and precollege. Then there is Al vin RiVera who
is active in the Society 'of Hispanic' Professional Engineers.

Seek Them mit and get a taste of what can be done. A good example
of each is attempting to reaeh through and find the most critical ele-
ment.s. As resources decline, it is imperative that we find out how to,
haVe the same level of success with fewer. resources. People in the com-
.munity can help achieve that goal.

I would like to tell you something about. the organization to which
I belong, ha there isn't time. However. on ,the table outside we have
provided data with regard to changes in the enrollment of minority
engineers froni 3.000 in 1973 to 11.000 this last year. This is the result
of national and local and ethnic groups working together. The com-
bined result is dramatic.

The most critical element now is to insure that those students en-
'rolled in college graduate.

Ovesrmx. T would like. to asleDr. Nash if he' would comment on
wilat- he thinks the iffy-met-of the:move towards a voucher program or
division credit for private schools is going to have on the minority

'poel in our nrban schools?
Dr. NAsir. I really have been pondering the question. The question

is what*impact will youcliers division credits. and 'the movement
toward the. private schools have upon the public schools.

QrEsTioN..Speeifically the minority pool.
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Dr. NAsir. I think they are going to make an attempt to go at the
top 10 percent of minority youngsters either with athletic or ackemic
potential. It is unfortunate that many youngsters with athletic po-
tential in the right kind of environment Also have good academic po-
tential. They might get one or the other either way.

They are attempting to do that in and around the Chicago area. It
is evident to us that the- inner city youngsters in Chicago in large num-
bers are in the parochial schocils, predominantly Catholic schools.

I think it is happening in-other parts of the country. I think public
schools will be the answer because we have a staff, although unionized,
that makes the difference. I think it will be short-lived. I think the
cost of education is too high for 'them to 'make a substantial dent in
that pool.

No one really knows how to identify all the resources that ought to
go into making that pool bigger.

QUESTION. It seems as thoUgh there is a common theme that students
have to be challenged to succeed and even challenged early in science.
One of the things that is puzzling to me is the movement of the public
school system away from the har71 courses. I was appalled that not all
students, though I know that this is true, are required to take the
fundamental courses in maiaematics and science.

Crai ld yoo comment on why this occurs and why it should be this
iilty at an ? Why shouldn't there be a requirement that all students
take the- fundamental courses I

Dr. TATE. I'm afraid I can't let you lay all of that on schools because
part of that reflects what we think about education in the United
States. Another part reflects what the »nblic is w;l11,!, tosurp-ot. You
know that in the last 'few years, particularly, all 'kinds of bond issues
and other things for 'support of public education have failed. People
have not wanted to support it.

Now, another part of the problem is that within the schools, those re-
quirements aro there except that at State levels there may be just two
credits in science and two Credits in math, for instance, as- a State
req uirement.

Part of it goes to what.Dr. Nash Was talking about, the fact that the.
younfrsters aren't in the right track so to speak and don't end up with
the critical subjects. There is no intent, and if I understand your ques-
tion the schools are not trying to necessarily hold these youngsters
back.

.
Many of our youngsters really see no reason to kill themselves with

math and science courSes if. in the end, th6y are not going to get any-
place. They see their older brothers and .sisters with high school
diplomas, unable to go to college, and unable to get a job sometimes
with a college diploma.

That is not a satisfactory answer, but it is the way the system has
Worked. That is why all three of us are imploring you to have a grass-
roots movement to motivate youngsters for them to see the worth-
whileness of being involved with math and science.

It is not, the easiest course they can pursue.
Dr. COOKE. Thank you.
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QUESTION'. Very little, has been said about model programs for wom-
en and I would like to make a comment on"that area.

There are more than 500,000 women who already haVe bachelor's
degrees and are unemployed or underemployed with 'respect to their
abilities and aspirations. This is in the science and mathematics-related
area. Working with these women can have the .bi;,gest impact in the
shortest period of time.

The National Science Foundation career facilitation program which
began in 1976 addressed thisgroup. These projects were of three types,
updates in the original field, a new component to a chemistry field,
conversion to a new field, or updates which added a new component.

More than 1,500 women have already participated in these pro-
grams and I would like to say that minority women have Imirticipated
in these programs at a significantly higher rate than 'their participa-
tion in any other area of higher education in science and engineering.

The programs have been successful in recruiting and educating and
placing women in math .fields, electrical engineering, chemical en-
gineering, and computer science.

Dr. COOKE. What are the ratios for minority women ?
QUESTION. About 15 percent.
Dr. Coo-1u. Alright.
QUESTION. The University of the District of Columbiawhile it is

here in the (it .N.. amid all the resourcesit has a problem and a possible
solution.

The Department of Defense 2 years ago started a very small pilot
program to interest minority students in careers in engineering an(l
science. They weren't totally altruistic because the DOT) labs cannot
compete salarywise for engineers and scientists with industry, so they
are looking for employees, obviously.

The program involves taking talented high school students, employ-
ing them for the summers, and those who show any .promise at all are
carried through the school year on a part-time basis whether the stud-
ent .works Christmas or Easter or what., in sciewe and engineering
tasks and carried right through his college career.;,%

TTDC has seen that the pool that was mentioned from whiki we can
cull. these people in this area is too small. Somebo4 has got to get out
there and do something and I think UDC i$ a nice model at this
point in this city.

1-)r. Cookx. Xre there other questions?
QUESTION. T 'have a ednyment: Someone alluded to it earlier this

morningthat we would like to leave with some plans for doing
something as opposed to- just talking about our Problems.

T would like to make some suggestions. I would like to hope that
at the, end of this conference that we would go back to our communities
and try to involve, the appropriate, persons, for example, various
news media or other forms of media that we have, to make recommen-
dations to high school students.
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I have this peoblem--4 work at the college level but I find that the
students that I try to recruit, don't have the appropriate Courses for
entering the sciences. We find that to a great extent now; someone
mentioned earlier that this was not the case with their situation.
But to a great extent, students are misguided intentionally fit: the high
school and junior high school level. I would like to see us try to touch
parents, and have fliers distributed in churches indicating what
courses students should take in the high schools.

In fact, I think this should be given along with questions as to
whether or not your child would be interested in going into engineer-
ing, whether or not your child would be interested in the sciences, or
whether or not your child would be interested in going into medicine.
If so, your child should take these courseS.

I would like to see, also, aS a result of this meeting, a coalition be-
tween the various Minority groups so that we could address our prob-
lems politically. We could contact the various -congressional repre-
sentatives and try to get them to support our effort: For example,
it would be a treniendous impact on an individual to pick up a box of
Kelloggs dry cereal in the mornings and see 'recommendations for
courses that he should take'.

Dr. COOKE. Thank you.
Incidentally, what we haven't done so far at this conference, is to

have the people from the audience give their name and affiliation. We
do have a steno typist. When you make comments, let the. lady know
your name and where you work. It would be helpful for the record.

Let me conclude and build on :what you said in a. way. I have, im-
printed in my mind, this statement : Any child in the seventh and
eighth grade .who is a -year or two behind in arithmetic ,Will never
see him or herself as an engineer or be encouraged by a teacher ora
parent or a counselor to engage in the rigorous courses included in
three years of math and scienee in high school.

Those youth are. foredoomed from careerS in computer science, busi-
ness administration. engineering. and physical sciences. It is absolute-
ly impossible for this Nation to contimie successfully and to even sur-
vive. with the wipeout that is occurring today.

The suggestions that you made with regard to early identification
and encouragement is going to require parents to examine and guide
their children. Tt will take a long.time before the* elementary school
.teachers get. to that point because the

'-'(neatest
shortage in the Nation

k of mat h-qnal itied teachers in elementary sc.hools. -There has been a
wipeout there.

All the. careers we have been talking about today are primarily
math based. Without adequate math,coming from the start of high
sehool plus ri.rorons stndy through high school and collec!e. there is
just no potential for participation in the careers we are talking about..

Just think about what has been done in Evanston schools and At-
lanta schools on Saturday. T have been around- the Nation and have
seen several model classrooms where the youth. given half a chance.
are tasting success in learning. When that happens, you can't stop
them !
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I wourd suggest that we now go to the Rayburn Building for lunch.
[Whereupon, at 12:06 p.m. the conference was recessed, to be re-

convened at 1 :55 p.m. that same day.]
The luncheon was convened at 1 p.m., by Hon. Mervyn M. Dymally.

LUNCHEON SPEAXER-DR. HOMER NEAL

THR,,ROLE OF THE NATIONAL_ SCIENCE FOUNDATION IN SUPPORTING THE
DEVELOPMENT OF MINORITY SCIENTISTS AND ENGINEERS

RepreSentative DyntAux. Ladies and gentlemen, may I have your
attention, Please ? It's exactly 1 o'clock.

Before I 'introduce our guest speaker, I want to make an introduc-
tion. We have, with us today Congressman Won Pat. Congressman,
would you please take a bow ?

[Applause.]
Representative DYMALLY. Thankyou very much.
Our guest speaker today is the provost of the State University of

New York at Stony Brook. He is a member, of the National Science
Board and the recipient of the Guggenheim Foundation fellowship,
the Alfred Sloan Foundation fellowship, and the National Science
Foundation postdoctoral fellowship. He has also held membership
on the High Energy PhysicS 'Advisory Board of the Department of
Energy and on the board of trustees of the Argonne Universities
Association.

He is professor of physics, specializing in high energy particle
studies, and has conducted experiments on particule interactions at
Argonne National Laboratory, the Brookhaven National Laboratory,
Stanford Linear Accelerator Center, and at CERN in Geneva.

I am pleased to present to you the provost of the State University
of New York, Dr. Homer Neal.

[Applause.]
Dr. NEAL. Thank you very Much. Congressinan Dyinally.r
I am particularly honored to have the opportunity to speak to you

today about the role of the National Science Found'etion in support-
ing the development of minority scientists and enolneers.

Dr. Slaughter. the Director of the National gience Foundation,
would have liked very much to be With you today, and hes has asked
me to convey his regrets that he is unable to do so. He is representing
our Government:at meetings in Saudi Arabia and Egypt this veek.

In the time allotted to MP. I wish to review for you the miss' n of
the National 'Science Foundation, to describe some of its activitiei,
and discuss its commitment ,to addressing some of the issues concern-
ing minority ithd women scientists and engineers that form the focus
of today's meeting.

The National Science Foundation was created in 1950 by an act of
Congress for the purpose. of strengthening scientific research and edu-
cation. The authorization lancruage for the Foundation provided for a
wide range of options for its .intervention and support in the Nation's
science and technology. Over the yeamthere have been many examples
that demonstrate the effectiveness with which the Foundation has
operated. Many of the scientists supported lw the. Foundation have
eventually received the Nobel Prize in their field. Many others have
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made significant contributions to the knowledge base for technological
innovations which have increased food productivity, economic growth,
and improved understanding of fundamental mathematical, physical,
biological, and social systems.

Th.ere are also numerous examples that illustrate the impact of the
Foundations' work in-addressing issues having to do with the develop-,
ment of human resources; including those of the .minority community.
The problem is that the Nation needs to do much more. Let me briefly
examine the scope of the problem.

Black graduate enrollment declined by about 3 percent between 1978
and 1980, while enrollment of other minority groups increased by 15
percent or -More in that period. in the fall of 1978, black graduate en-
rollment was 5.3 percent less than it was in 1976, while the overall
graduate enrollment declined only 0.9 percent .in that period. the
prdportion 'of graduate students enrolled in science and engineering
courses in 1980 was' 11 percent for whites and 4.6 percent-for blacks.
Between 1978 and 1980, the overall undergraduate enrolhnent- for
white students increased by 7.6 percent. For black students, the enroll-
ment increased by only. 4.8 percent. The fraction of the undereTaduate
students in the physical sciences who were black declined from 5.1 per-
cent to 4.9 percent between 1978 and 1980.

These statistics are rather disappointing, and-I will return to dis-
'CUSS them in _a few moments.

It would be useful to ask mirselves precisely why there should be
concern about the low level of representation for black students in
science and eneineering. From a purely national, view, the small rep-
resentation indicates an extensive human resource pool that is itruffi-
ciently tappedat the very time the country needs to marshal] all of its
talents to deal with the numerous fundamental and technical problems
it faces.

As an exaMple, recent studies indicate that there are over 2.000

academic engineering positions in our universities which are unfilled
because qualified -and interested persons cannot be found. While this

has serious consequences for the present. tl-e effects on the future are:
even more alarming. It means that since the absence of the needed
number of faculty members translates into the production of a less

than needed number of future engineers, the problem will likely get

even worse. in the coming years.
This is- a -matter that affects almost every facet of the Nation from

our economic, military, and political strength to the very well-being

of our society,-
The gap in the. supply .and demand of engineers could have been

mech reduced, had aggressive efforts been made to attract more talented

minority students into this area previously.
There is also a human side tO the matter. Nothing can be more excit-

ing to a person who is scientifically inclined than to be able to make

fundamental contributions to the Advancement of knowledge., The

process of doing so provides a level of persona] fulfillment ihat can

hardly be matched otherwise. The paucity of minority students and

engineers represents an unmeasurable loss of sense of accomplishment

for a significant fractiofi of an entire race.
Furthermore, there are economic reasons. Blaeks can ill afford to

exclude options in science and engineering from their career choices.

4 6
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There . are also policy issues involved. More and more, deCisions
.

flaying to do with science and, engineering are.having an overlap with
social issues. It is important that all segments of society participate in
a knowledgeable manner in the forniation of these decisions at the ., .

Federal and State level. This Will require the inVolvement of scientists
with global perspectives, as well as with.perspectives of specific,social
components of the population. '.

.

.111. sum, there are a multitude ol reasons why the waste o.f human
resources reflected- by the poor representation of minorities in the
ranks of scientists should be.of concern to the country.

There are many factors which contribute to the disappointing sta- :

tistics that I havecited: In the elementary atid secondary schools, there :

is a loss of almost 25 percent from the potential pool of =blacks for
undergraduate and graduate study. The U.S. Census Bureau data.in-'
dictate t hat in 1079, 25 percent of all blacks between 20 and ''.)4 years of
age were neither enrolled in school nor were high school graduates,
while only 17 percent were enrolled in college.

A further reduction in the number of black Students going into
science and engineering is attributable to negative counseling .at the
high school and college level. Black stUdents are often advised, oit quite
inappropriate grounds, to enter vocational or nonacademic programs.
Furthermore, those students who do choose to pursue academic:studies
are often tracked away from courses in the hard sciences and mathe-
matics, thus effectively limiting their further access to advanced stud-
ies in these areas.

Another major f:wtor in the low rate. of participation in graduate
education by blacks is the high dropout rate at the undergraduate level.
Most institutional and Federal attention in recent years has been, di-
rected toward increasing the entry rate of minority students. Little haS

'' been done, in the area of retention. There are many forces_tending to in-
terrupt and. terminate a black student's .edueational career.-These
include adjustments due to past academic deficiencies, social ploblems,
and financial problems.

Let me address the finamial problem issue. The cost of a 'graduate .

education repre:-.ents a formidable barrier for many students. The. ne0
in many c;i:-es coi students to frO deeply into debt to finance their ti -
dergraduate education often precludes the possibility of further loa is
for graduate study. There has been a rat-her poor record over the past
decade of this problem beimg si!rnifijantly alleviated by support from
institutional, private. or Feleral sources.

A study revealed that the National Science Foundation was cited as a
smtrce of sunnort by 1.147 recipients of a Ph. D. in 197S. Blacks re-

' ceived only 18. of those awards. In that year at the. institutional level at
univeNitips across t he country roughly 24.00 Ph. D. recipients cited
tvaciling itml research assistantshirs from the universities as the means

. .by which, they financed their graduate education. Only roughly 400
-blackS were included in t hat number.

.These numbers clearly illustrate how isolatekl2lack students have
been from tlw traditional -.means of . graduate Nitication financial
supple.

' Next, T would like to.say a few words about recent steps that have
been taken at the Federal level. The Office of Education's graduate and
professional opportunities prograth was a direct attempt to address
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the problems above. In 1979-80, the-re were 566 new awards made. with
roughly 56 percent. goine- to blacks. Though the number of fellow-
shins is modest, the effect ITas been significant.

Now I wish to discuss some of the National Science Foundation ini-
tiatives. At its August 1981 meeting, the National Science Board,
which is the governing body for the National Science Foundation,
adopted a statement which contains the following language.:

The National Science Board proposes a core of activities focused on people, es-
pecially those who witt bear"major renonsibility for the future excellence of our
scientific and technological enterprise. Thffe activities will the human re-
source base for science and (migineering and express the Foundation's determina-
tion to encourage mid assist all students. with particular determination to tap
the underused talents of minorities and women.
The Director of the- Foundation and his staff are presently developing
means to implement this policy.

In the past there, of course, have, been several special fellowShip-
pro[rrams. science education programs. and actions by the various re-
search direetorates within the Foundation to impl-ment programs
that would iissist minority students and scientists. The current effort
a ronewod attempt to forcefully address tlw problem and seek lasting
solut ions.

In another action. the Foundation recently implemented the crea-
tion of a Committee on Equal Opportunity in Science and Techno-
logy. The commit ice .was establiAed by Publie Law 9g;--516 in Decem-
ber 1980. rfhe purpose was to provide advice to the NS' concerning
t111 implenwilat ion Of the provisions of the Sience and Technology
Opportunities Act and Other policies and activities of the Foundation
in order to encourage tlw full 1)art icipat ion of women. minorities, and
other groups currently underrepresented in scientific, engineering,
professiona l. and teclmical field:4. The eommittee is functioning well
and is in the process of.developing recommendations to the Director.
The report of he committee will be forwardNi by tlw Director to the
Cono.n.ss this fa I l, along with a plan that the Foundation would hope
to follow in rout rilmtitu .o. its share to enlmneing tlw flow of minority
and women contributions to science and erPrinNrinr. This will ba.
very important document. which I hope will stimulate solutions to
some of the problenis that we have discussed.

\ext, I would lilw to iv a kw words about the 'Thindard research
support mechanism within the FoundatiOn. I ;tin not referring to
targeted programs, lint the Inn nner in which the Foinulation manages
ikji wards to individmil scientists. to carry out research. This is im-
portant because the large bulk of the Foundation's filii'ds go into such
activit Ws.

Criteria ha VP }wen developed that are nsed in the review of pro-
posals dimitted to the Foundation, and, I wish to mention the four
criteria currentl.v employed.

Tlw 11 r-4 (me mfilm--ses t he onestjon of whother the re,earch can In\
performed eompentently. Tt relates to tlw capability of tile investiga-
bw. the technical soundness of the proposed appro:wh, and the ade-
quacy of t lw instit utional resources available.

The sceond ,criteria deals with the iatrinsie !writ of the research
11vd to the likelihood that tlw research will lead to

new discoveries or fundamental advances within the field of science

8
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and engineerirg or have substantial impact on progress in that field or
in other scientifi r. fird engir eering fields.

The third criterion has,/to do with the utility or relevance of the
research. It. is used to assess the likelihood that the research can con-
tribute to the achievemeut of a goal that is extrinsic or in addition to
that of the research field iself, and thereby serve as the basis for new
or improved technology or assist in the solution of societal problems.

Finally the question is asked, "What, is the effect of the research on
the infrastructure of science and engineering?" Included under this
criterion are questions relating to the scientific and engineering per-
sonnel, including the question of, whether there is participation of
women and minorities. Thus, an effort is made by the Foundation to
insure that, there is sensitivity about support of minorities and women
in the standard research programs.

There are some accomplishments of the Foundation that I can men-
tion briefly. In 1979, the NSF' minority graduate fellowship pro-
(tram was established which then provided 50 portable fellowships,
which was 10 percent of the 500 fellowships awarded by the NSF
during that period..The 1979 recipients of those awards chose the top
2.0 universities in the -country, and they were clearly a select and
highly motivated group of students.

Anotlwr activity which I would like to bring to your attention is
the program on Resource Centeri for Science Education. These cen-
ters serve as the focii for graduate centers but also have components
nt different age levels. After a competitioni Atlanta University was
awarded funds_to establish the first center in 1978. Two additional
centers were funded in New Mexico and Puerto Rico, and one
additional center was fnnded in New York this year.

Resource Centers for Science and Engineering encourage the par-,
ticipation of 'students from minority and low-income families in
science and engineering by establishing geographically dispersed re-
source centers. A resource center serves a variety of functions for the
various constituent groups in the region in which it is located. It ad-
drums the problem of minority students having access to established

iscientists and quality science programs. There s also a professional
development segment in the program tor minority faculty. It has been
a very successful program.

The research .apprenticetthip program for minoriV high school
students has also been implemented. It gives talented minority high
school students bands-on experience in science and engineering re-
search. During tile summer the students work on research projects with
indiVidual scientists. Academic year activity includes part-time re-
search at the grantee institUtion, research at the student's high school
and in other contexts.

The Ttes,,r roe Centers for Science and Enqineering.t. the research
apprenticeship for minority high school students programs, the mi-
nority institution graduate trameeship programs. and the minority
graduate fellowship program. are all examples of activities that are
having an impat and increasing the prospects of minorities entering,
careers in science and engineering

Unfortunately, the current budget situation casts serious doubt
about the future of theSe programs. It is my personal hope that this
matter will be msolved soon and favorably.
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The problem of how to motivate and effectively train our student§ is
perhaps one of the most hnportant problems facing us today. Much
has been done to this end, but much more neals to be done. Roughly
half of the black population in the United States is under the age of 25.
The educational experience that these young people will have will
greatly infhtence the future of the entire race.

I have detected during my time on the Science Board a genuine
concern of the Board regarding the national need for bringing more
minorities into careers in science. With the continued dedication of
the Board, of many of the fine staff of the Foundation, of concerned
citizens, and with the. assistance of Congress, I hope that the above
problem will eventually be made. tractable.

Thank you again very much for the opportunity to address you.
(Applause.]
Representative DyMAIA.Y. Thank you very much, Dr. Neal.
We have between now and 1: 45 to get, back, but I think we have

about 10 tiiinutes. I f anyone wa nts to make an observation or ask a ques-
t ion of Dr. Neal. you may do so now.

If not., thank you very much. We'll see you at the HUmphrey
Building.

AFTERNOON SESSION

Representative DI-MALIN, May we invite the, panelists to conie up,
please, and the moderator, Dr. Rosenstein? Dr. Pfafflin, Dr. Spight.
Dr. Lawson. Dr. Ntoss?

As you probably see, this is a panel that, covers a wide, range. of
interests. So, we ,are going to ask the panelists who are very sensitive
about cheating on papers not to cheat on time today. Our moderator
is professor of engineering at the University of California, Los
Angeles. Dr. Allen .Rosenstein. He is going to be moderator.

Before the good doctor begins to moderate the panel, let me say a
couple of things because I sensed during the luncheon discussion
some anxieties that I share about conferences and that is where do we
go froin here? Most often we come' to these conferences and we never
hear from each other and nothing happens. At the risk of telling you
what I plan to do this afternoon, and I suppose most of you want to
bear, let iie do it now. What is plamwd are the following: One. we will
set, up regional meetings next year. We will hopefully iake this brain-
trust from the limited confines of the COngressional Black Caucus
and put it into the arena of the Congress in both the House, and the
Senate. And then, based on some new rules that will come up in the.
next 30 days, we can no longer comingle public and private funfis, and'
wo will set np an assist support group on the outside or individuals, for
industry. for institutions.

So we will have on the one hand the congressional braintrust and
Oa the other hand as a sapport group we will !iave the citizens brain-
trust. Then we will publish a newsletter and coming out of this eon-
ference we will hnve a paper published to summarize the deliberations
today. I am negotia tint, with the American Association for the Ad-
vancement of Science ror a Fellow. If any professional organization
has any access to fellows, congressional fellows, we. will be glad to
have one to work on this braintrust for us. We do plan to follow up. I
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thought. I wouhl let you know lest you go awaY thinking you will never
.hear from us for another year.

I now give you Dr. Rosenstein.

STATEMENT OF DR. ALLEN ROSENSTEIN, ,PROFESSOR, ENGINEER-
ING, UCLA ; DR. SHEILA PFAFFLIN, HUMAN RESOURCE RE-
SEARCH, . A.T. & T. ; CHARLES HUGHES, BELL TELEPHONE
LABORATORIES; DR. CARL SPIGHT, VICE PRESIDENT FOR CORPO-
RATE RESEARCH, AMAF INDUSTRIES, INC.; ARTHUR D. ROGERS,
PRIVATE BUSINESS CONSULTANT FOR SCIENCE, TECHNOLOGY &
INNOVATIVE ENTERPRISES; MELVIN THOMPSON, SENIOR POL-
ICY ANALYST, NSF; DR. JAMES LAWSON, CHIEF, UNIVERSITY
AFFAIRS OFFICE, NASA ; DR. THOMAS MOSS, STAFF DIRECTOR, U.S.
HOUSE OF REPRESENTATIVES, SUBCOMMITTEE ON SCIENCE,
RESEARCH AND TECHNOLOGY, SCIENCE AND TECHNOLOGY
COMMITTEE

Dr. Host:NsTiuN-. Thank you, Congressman Dymally. We have a very
distinguished panel this afternoon which presents probably the most
important:viewpoint of all, that of the user and employer and in some
cases the implementer of minorities and women into the private and
public sectors. It seems obvious that when we are concerned about the
preparation of minorities and women, WO must take a very hard look
at the preparation for what. What are the characteristics of the career
opportunities that are, available today ? And even more important,
what are the career opportunities that will be available during the
next 30 to 40 years. which is the working span of the' people who aro
entering the market today. We must ask ourselves also if the study of
science. and math is a career goal simply unto itself or whether in
the real world such studies are, simply the key that opens the doors to
a cross spectrum of career opportunities.

I would like, to take the opportuniiy to point out that, the two cul-
tures viewpoint of the English-speaking world stands in sharp con-
trast to that of the rest of the world. England, Canada, and the United
States will commonly talk about science and technology on the one
hand, and the arts and humanities en the other. This is the two cultures
concept that C. P. Snow wrote about some years ago.

By contrast, most of the world has a three-part viewpoint with first
technology standing with the professions and not with-sciencc. second
science, the pursuit, of knowledge standing alone, and third, the arts
and the humanities.ffh,ere is considerable evidence that the two cul-
tures English model coupling technology and science has not served
our country or our minorities very well.

Our panelists today have a breadth of achievement that is so broad
that. unfortunately it would consume our entire hour of panel time if
all I did was present, part of their achievement. I hope you will all
forgive me. then, if I abbreviate their introduction.

Our panel, I think, will also set a new yecord for this conference.
We have five topics, seven speakers, at least two topics are going to
be presented 4n tandem. We must, therefore, limit our time to approxi-
mately 10 minutes per topic.

Our first topic this afternoon will be presented.by two speakers. The

5i
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first is Dr. Sheila Pfafflin. president of the Associatiou of Women in
Science.. She is the manager of human resources research at American
Telephone & Telegraph. She is 4 member of the National Science
Foundation Committee. on Special Opportunities in ScienceEqual
Opportunities in Science and Technology. Her accompanying speaker

' will be Mr. Charles Hughes. who is department head for counseling,
placement and university and technical institute relations at the Bell
Telephone Laboratories.

Dr. Slwila Pfafflin? \ _
Dr. PFATTLIN..Tha nk you.
Today, I would like to look at the question of minorities and women

in science and tdchnology in industry, in the context of effective huMan
resource management of our pool of scientific and technical personnel.

The increasingly technological nature of our society and the pro-
jected shortages in technical areas have already been commented on
by previous speakers and I would just like. to reinforce two points here.
First, as many have pointed out, for a long time, only about, 11 to 14
percent of the. population has gone into science, and technological
fields. The: only major underutilized pool, therefore, to expand this
number gteatly consists of minorities and women and we must find
ways -to do that.

Secont the impact of the increasing use of technology on those
who all/ now employed in low-skill jobs and do not have the skills
to go Ynto technological jobs is going to become increasingly severe
in thOl future. Minorities and women. many of, whom have been
erowded into such jobs, must be trained to take advantage of tlw new
tech, ological skills. For example, it is estimated that a substantial
por ion of the salary gap between males and females today (women
only earn about 58 percent of .what men earn) is due to the fact that
tbky are crowded into a small number of jobs which are frequently
lOwlskillNI and which tend to be underimid, at all skill levels. Similar

.. problems occur for many minority groups. These problems are. !ming
to be greatly aggravated in the future and we must plan now to deal

...with them.
Now, T would also like to make briefly some distinctions with regard

to the kinds of barriers which minorities and women face. Tlw,:e can
be looked at as being of three types. Minorities and women can be
Pnder-represented in the pool of scientific and professional person-
nel. They can lw under-represented in certain sectors of our economy,
relative to tlwir numbeN in the pool. or they can he presented in sec-
tors of our economy, but underutiliwd. They may be nnder-repre-
sentekin management positions. for example, and owr-represented
in support positions. Now, all of these problems face Minorities "and
wonwn in industry today although .perhaps to somewhat, different
extents for different gronp.s.

All gonps. ns,sve hoard this morning, are under-represented in the
pool. Tn addition, there is evidenee, particularly in the biological
sciences. that women are under-represented in industry in terms of
their availability. Finally, there is clear evidence that women and
some minority grmips are miderutiliied in the sense that, they are
under-represented in positions of power. decisioninaking positions,
and over-represented in service and subordinate positions. ,.

Now, the solutions to these various problems, of course. differ. To
increase the, pooh we need to emphasize efforts to increase the numbers
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who go into these fields. However, under-representation relative to the
numbers in the pool requires emphasis on recruiting efforts. Under-
utilization requires emphasis on personnel policies; better staffing pro-
cedures, greater concern with selection for promotion, training,
career development and so on. -

Now, there have been very extensive industry efforts to deal with
underlepresentation of minorities and there have been some efforts,
partiCularly some in the Bell System, and elsewhere, to deal with
under-representation of women in science and technology as well. I
will hot go into these programs in any detail. A number of them have
been/mentioned this morning, and Mr. Hughes will be dealing with

isomq Bell System programs n a moment. But I would like to make
two/points.

One, I wanted to comment On a re.aark of Dr. Bulkin's this morning
abciut the NSF Reentry programs. The Bell System and other indus-
tries have found these prograins for women in science to be a very
goOd source of technically trained personnel. The programs, although
ftMded on a small scale., have been very effective. They, deal with a
problem which I think has not been sufficiently addressed and that is
timt, although we are facing shortages in certain areas, We have an
oversupply of technical personnel in other areas, particularly in areas

/where women and some minority groups are relatively well
represented.

The moat effective way of dealing with this situation is to retrain
people who already have much of the necessary training. This can be
done successfully and I think that one role industry Could play is to
support such programs more fully.

I would also make a second point with regard to targeted programs.
Although the Bell System and other industries have supported many
targeted programs for minorities and some for women, we also sup-
port a great .many programs in the educational area which are not
specifically targeted. One thing which we are doing and which many
other companies are doing, its well, is to emphasize the participation
of minorities and women in their regular programs and make every
effort to make sure that these are approprike to these groups and that
they are reaching these groups. I think this will be an increasingly im-
portant strategy in the future.

With regard to recruiting mechanisms and personnel systems, I
would make a similar point. There have been relatively few targeted
programs in this area and J think, on the whole, that is appropriate.
The SIICCeSSes of industry in promoting women and minorities have
come from improvements in their personnel systems: In their staffing
systems, in better recordkeeping, and in other personnel procedures. I
think that this is an area where developments should be strongly en-
couraged in the future and where you shoure expect your major
cont ributionS.

We have ih the Bell System attempted one semitargeted program
to get people from nontechnical management into technical manage-
ment, particularly members of protected groups, although the model,
I think. is more general. It addresses a problem. a general problem
which we face, and that is, tlm retraining of our technical personnel
to keep up with changing technology. But I did want to emphasize
that a great deal can be effectively done wif tout targeted programs
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in the recruiting and promotion area and that there are increasing
efforts in this direction taking place.

I would make just one last counnent on those. Complaint procedures
have been an important part of some staffing developments and I
think this might be an area where congressional effort would be
valuable because right now there is a kind of double bind in that
where legal action is a possibility, it is difficult both for the company
and for the employees to use these procednres with complete freedom
and effectiveness. *Same congressional action in this area might be
helpful. Thinik you. [Applause.]. ,

. Mr. Htrums. Good afternoon. Do you know how hard it is to col-
lapse 9 years worth of history into 5 minutes? I'm going to try that
by putting, into perspective for you the activities of one company
in particular, Bell Laboratories, in the area of developing minority
and women's talent in science and technology, trying to capture a
quality of work life issue as it exists once those people have gained
the skills and entere., the industry.

Since 1972, the laboratories have initiated a series of programs,
which now total nine for the provision of scholarships or fellowships
in engineering. Two of these programs are distinctly for fellowships
leading to the doctor's degree. Since 1972. there hive been 405 scholar=
ship recipients, including fellowship recipients. and there have been
165 completers or 'gfaduates of the programs. Mae ja still a good-
size student population that is in the process of completing the
programs.

These scholarship programs provide full tuition, room, board.
books. and fees. They are awarded directly to individuals by Bell
Laboratories, and generally not to an organization, which in turn
funnels the money to the, individual. A key connection between the
scholarship recipient and Bell Laboratories is the assignment of a
mentor from within Bell Laboratories. A member of our technical
staff is linked with each scholar for the duration of their academic
program. And also, for their summer work experience, because the
scholarships also have a component providing summer work experi-
ence at the laboratories.

There is another program that is not for scholarship but is a moti-
vational program and provides a summer research experience. Since
its inception in 1974, it has had 456 students go through as of the end
of 1980.

We haven't neglected the junior and high school students, either.
We, have, a program call4I Siimmor Science School, that annually
has an input of about 100 junior and senior high school students
drawn from the junior and, senior high schools in communities
surrounding our laboratory locations.

As T indicated earlier. the key to all these programs is inentorship.
Mentorship is the 'old-boy concept. We have taken it and applied
it to students and new employees who are moving toward or entering
careers in science and technology because that is the way the majority
have gotten therethere was a mentorship relationship somewhere.
That. mentorship involves personal commitment. Just as each of us
here has a personal commitment to the theme of this whole conference,
the same kind of personal commitment from the employee population
of a company is necessary to make its programs successful.

The personal commitment is fostered m a number of ways. The



50

most sigrificalit is that the company provides the facility for dialog
betwecn groups of employees and management. Itinvolves employees
on advisory committees and task forces, to wrestle throtigh.problems
and come up with the solutions that work the best.

Nine years ago, maybe 10 years ago., that didn't exist:To focus on
one of the things that Dr. Pfafffin said Congress con do: One of the
spearheads to any corporation's movement -into the area of affirmative
action was legislation and that cannot be allowed to die _a slow death
and not have any emphasiS on:it. It is very easy, I believe, to drift
back to the-kind of arena that we'have-had to struggle in prior to
the 1.070's when many. many gains were made.

One other area Of activity that the laboratories has engaged in
is to provide support to the six black engineering schoolsHoward,'
Tuskogee. North Carolina A. & T., Southern University, Tennessee
State, and Prairie View. That support, while not unique-from what
other companies do, does have a few unioue components to it, one of
which is the provision of faculty support. SVe recognize,- too, that black
schools suffer from faculty shortages and black schools also suffer from
having available fundingto continue the advancement of the education
of their own faculty. We provide faculty development grants to each
of those sch6015, which-have. been used very succeSsfully in advancing
the educational levelS and the technology level of the faculty that are
teaching and grooming students who will Populate the pools from-
which all of t he private. agencies: Government agencies, and induStry
will ultimately draw their personnel.

Thank you. [Applause.]
Dr. ROSENSTEIN. Our next topic should he. of considerable interest.

It has to do with minority business. We have two experts. The rirst is
r. Carl Spight. He is vice president for corporate research, AMAF

ndustries, Inc.. a minority business, and speaking with Dr. Spight
will be Mr. Arthur P. Rogers. He is a private business consultant for

technology, and innovative enterprises.
. Dr. SPICHIT. -Thank you for the introduction; Professor Rosenstein.

f want to lxe.in by applauding the. courage and commitment, of
Congressman Dymally and Jiis staff for calling together a workshop
of this kind'. It is clearly the kind of gatheriiT wliose time has come:
whose position at this pai:ticular stage in history.is critical. I hope
wo aro able somehow to realize the potential of this kind of gatheri
In partieular. I want to challenge Congressman Dymally ancf his
staff to be andlicious and courageous in movine. with 'some expedition
in fol lowup of this crathering and in pOrticiilar in calling for the
formation of a .braititrust that will position itself in an advisory
anq in a lobbying position with respect to. legislative issues, with
req,ect, to the kind of retrenclmient and processes:of retrenchment -
that. we see in the land at this particular time. This N a.time to move
with courage and speed. .

The questions of representativeness of such a braintrust. I think,
can be met head on. The queStion of nesori r'ceiivailahilityof suppOrt
of such a braintrust I think can be met head on. There 'are resources
represented by this kind of gathering that can meet these questions.
We need to move with courage and expedition and I challenge
CQn,ressman Dymally and his staff to do that.

title of II1V remarks are "Hicrli Technolorry Innovation. Ecol-
lx-'n io Recovery a Minority Enterprise." I am certainly going to be



_quite brief here. even thowdi one could consume niire than the total
time allotted for this particular workshop -section in- talking about
thq particular issues here.

There is a single theme T want to sound in these remarks and that
is, in the effOrts for achievin& national economy revitalization and
the efforts for achicyin2 vitalization of thNeconomic base of minority
eominimities and the efforh; toWard fiChieving.adequnfe,,and enhapced
level of participation by.minoritiqs and women in science and tech-.
niacin-. in thive kinds ofefforts it has consistently been the crisp that
trunority businesenterprises.haVe been both underestimated in their.
potential contribUtion and certainly underutiliZed. That is my theme.,
that there is an opportunity here fer creative utilization of the en-
tirety of. the resources of the minority eommunity and that.includes
the minority business enterprises., '

Certainly. the mThority business coMmunity is a. fkdeling business
community. representinfr a inall sector of the national economic
community. But .it. Can be demenStrated and Arthur Rogers and I
have in our efforts-at understanding the. potential. We certainly claim
to be ahle to demonstrate that there is -central role. that. minority
,business enterprises can pla. Certninly it is the case the Federal rec-
ognition of social equity is on the -decline, if anything. Certainly it.
is the. case 'Clint we have. to focus on ouestions of contribution and
productivity. Certainly -it is the, case thaf new business opporhinity
and new job opportunities in the areas of -science and technolopy are
going to come froM ,high technology enterprises.

It is critical that-Some of those be located in the minority com-
munities if there is ever going to he any movement forward in the
minority coMmunity. We have. to take into account the growth op-
portunities in minority business enterprises. I could belabor that point
nt lerwth. but: T won't at this point. I NN'ant, to emphasize that the pipe-
line we talk about. the pipeline that. people .1mYe said starts at the
prenatal experinee. that kind of pipeline has-to find an organic place
in the comtminity and the minority business-community is one place
to effect that. There. is a national synerpism between the business sector
aryl the rest of the community. There is growth opportunity in the
business sector. There are job opportunities. There is real wealth-
prodnrin o. opportunity in there. I'm going to defer the rest of my-
ava.ilable time_ to Mr. Ro,,ers. who will talk about those new tech-
nologies that can constitute -the basis for p.rowth of the economic sec-
tor in the. minority community and the growth of the entire
community.

Thank you. fApplause.T
Mr. Romms. My comments will attempt to set in perspective some

of the opportunities on .technologies relative 1-6 mature growth and
emerging industries.

During my preparation for this presentatiOn. I examined 1.1 areas
where there :ire nifHinf rrowth opportunities or business options for
minoHty business enterprise. They are as foll(Sws: Automated bptch,-..
maim facturkg. composite materials welding and joining. textiles.
power mete .eolouy, organic coding, semiconductors and electronics.

mlintion proof...HI)... corrosion biotechnology. bioengi-
neering, infornThtion and telecommnnications.

In order to indicate what some of the si7nificant business opportuni-
ties for minority enterprise might be. I wilh cite three examples of
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those technologies and what the 'growth potential might be in terms
of ,actual dollars. At the present time, as is well . known, minority
business enterprises do not receive or conduct a significant amount

'of business relative to the overall private sector.
However, many of the technologies which are currently emergina

provide enormous opportunities. For exampk, some of the tecli-
nologies would provide between $600 million and $1 billion worth of
business opportunities per year for minority business enterprises. I
will start with my specific examples and talk about automated batch
manufacturing. It is estimated that if a generic technology develop-
ment program was implemented today, it would result in $30 to $50
billion worth of value added manufacturing improvement in an indus-
try that already generates approximately $300 million.

Some of the specific area.s that are available for business oppor-
tunities include che following: Robotics, flexible manufacturing sys-
tems, computer integrated manufacturing. Let me take the example
of robotics. By 1:)90 General MotOrs is expected to have over 10,000
robotics in their factories.

If you would look at the, cover of the current edition-of Fortune
magazine. it says that the next industrial revohition relates to auto-
mated Manufacturing and robotics and related areas. To carry that
furtlwr in terms of actual manpower. it has been projected that in the
next 20 years, the introduction of new automated technologies are
.o.oing to impact approximately 45 million workers Who are in the work
force.

It has also been estimated that, by the year 1990, robotics will exceed
$5 billion a year in sales. The other major area is composite materials.
At this point. that industry represents $5 billion in sales,

The. annual growth' rate is approximately 15 to 20 percent a year.
'Composite materials has applications in energy conservation, weight
rednetion. corrosion. fatigue resistance and noise reduction industries.
It is estimated that the growth rate is worth $50 million in expanded
business. It is also estimated that between the present time and 1985,
General Motors or the auto industry will spend approximately $600
mill ion worth o f composite materials.

Semiconductors is another area thut-has enormous growth poten-
tial. For example. that indUstry is expected to grow between 10 and
20 percent annually durim, the next 5 veers and that, saks during the
mid-1980's is expected to be between $8 and $12 billion.

The otlwr area which I would like to just touch on very briefly is
bioengiheeking and biotechnology. Companies such as Gentech that
have gonfluililic were the hotes't selling issues on the market when
they were announced on that pnrticular day.

Indeed it, is significant to not( that, biotechnology conceivably may
resolve or help to answer some of the complex -and difficult problems'
related to sickle, cell anemia. Indeed. based on some.of the work of
scientists today. it is projected that the agriculture industry will be
coMpletely revitalized or reyolutionized in the next 20 years.

T will conclwle my remarks with those comments.
However. I do have information .about some of the other tech-

nologies and it is available if there is any interest in obtaining it.
1Applause:1
Dr. ROSENSTETN. Our next speaker is Mr. Melvin Thompson who

will address the quasi-public viewpoint. This is the viewpoint of the
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senior policy analyst with the National Science Foundation. As you
know, the Science Foundation is supported by the U.S... Government
but it is not an integral part of the Government. It is a quasi-public
institution. Mr. Thompson?

Mr. TIMMrsON. Thank you.
The National Science Foundation is part of the Government. It is

part of the, executive, branch.
Today's panel has the topic how the private sc;ctor loOks at science

and technology. I would like to emphasize, three points that might
be. appropriate in terms of today's panel.

The first is developing a case and a rationale for why the public
am t the private sector should be 'involved with minorities and women
in science, and technology. Most tof the programs in existence today
that many of you may be familiar with grew out of the concept Of
affirmative action and equal opportunity.

Well, that, concept was good and we still need equal opportunity and
affirmative action. But as you know in .light of today's climate, we
need pdditional strengths to support minority involvement in science
and technology. We need to develop a. case for minority involvement in
science and technology on the themes of increasing productivity and
innovation and economic-recovery and security.

Ii the area of science and technolo7v, minoritieFrand women should-
part iei pate. T wonld like to briefly outline some points throngh which
that case should be made and presented. American preeminence in
science and technology is currently being challenged by European
countries and japan. As we look at the antomotive industry and cer-
tain facets of the electronics industry, we see increased imports.

'One suggestion is that perhaps- our productivity is declining. Well,
women and minorities can enhance the productivity of science and
technology and we need to present that as part of our arsenal for our
involvement. There are critical shortages in personnel in certain areas
of science and technology.

Engineering, physics, physical science and biotechnology. There
aren't enough persons skilled and trained to go into those areas.
Women and minorities represent a pool of talent and they should be
involved in that area.

The. third element of the case that I hope is presented is economic
recovery and economic deVelopment. If you pick up the, Washington
Post, or the New York Times or the Wall Street Journal or any
magazine. you see where the jobs are. They are in technology. They
are, not in the social or behavioral sciences. Minorities represent less
than '2 percent of the technical manpower force in our Nation. T h e re
is also another reason in terms of economics and that is in terms of this
count ry as it grows town rd more increased use of technology.

We need managers who have an understanding of science and tech-
nology. Sonwone suggestedin fact. 'this was publishedflint one-
third of the baccalaureate degrees awarded in Japan are in engineer-
ing. No wonder Japan has such a high technological productivity.
Or. that may be one contributing factor.

We should instill thiat within our youth. The second point T wouhl
like, to make is that the case for minority involvement in Science and
technology should be made by employers of scientists and engineers
both in the public and private sectors, industry and government.
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It should be made by educators becanse that is where the careers are
in the future. Certainly, also, in our minority cominunity.

Unforhinately we don't hear enough among .our minority institu-
tions about the value of science and technology in the lives of blacks
and other minorities.

The final point I would like to leave with you is a suggested strategy
for action. To address the problem adequately, it cannot be done solely
at the nationpl level. It must be addressed at evil level of our society,
State, local, and national. At the State and local level, the problem
is elementary and secondary education.

Tho Federal role in education is very small. Unless, we instill in
our conununity organizations the value of math and sCience educa-
tion. we will never see parity for minorities in science and engineering.

Also, the strategy must involve the mainstream of the scientific.
community. Organizations such as AAAS, the National Academy,
of Sciences. the National Science Foundation, and our professional
societies all have a vital role in this.. .

We ean't talk to ourselves. We must involve the mainstream of
science and technology.

We must not forget the role that our black colleges can play. Ap-
proximately 85 percent of the black physicians in this country earned
their undergraduate degrees at black colleges. A majority of the
Ph. D's in science and engineering today earned their undergraduate
degrees in science and technology. There are six traditionally his-
torically. black engineering schools. They can be strengthened and
expanded. I leave you with these comments. First, we need to present
a solid ease that supports the basis for minority involvement in science
and technology, not from an affirma,Ove action point of view or simply
equal employnwnt opportunity, bat because it is in the, Nation's
interest to involve, and produce women and minority scientists and
engineers.

(Applause.]
Dr. ROSENSTEIN. Thank von. Thompson. Our next speaker is

Dr. James Lawson who is .1,1iief of the University Affairs Office, the
National Aeronautics and Space Administration. I might observe
that, Dr. Lawson was formerly president and professor of physics at,
Fisk University.

Dr. LAWSON. Thank you. Before getting into thp content of my re-
n f want to say for tlw benefit of my colleagues who have labored
in the field of the historically black colleges that it is very ir -resting
for me.to be on this side of the fence.

One observation that I have obtained from my short.experience at
the Space Administration i that there, is not enough communication
between our colleges and NASA; but, I would extend that observation
to include other agencies as, well. All of us are working tO close that
communications gap. At NASA, with the awareness of the importance
of minority institutions that goes back to perhaps 1963, the Agency
has ill 111'1011S ways sought to show that it appreciates the role which
theSe colleges play in the Amerietin scheme of higher educatiOn.

First. I would say that the credit for the development of our activi-
ties at NASA must go to the, director of our equal oppor,tunity pro-
grams. Dr. Jenkins. and to the manager of our Special Projectg Divi-
sion, Mr. Pohly. I wanted to state that publicly because in some of
our sessions. I felt that Dr. Jenkins felt that I 'didn't believe women
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should',be involved in these programs and also because Mr. Poll ly
has had :'401lie about. my commitment across the board. How-
ever. I do. indeed. conceive of a. positiAn for women and we are actively
involving theinf a an programs at NASA.

NASA is unin,,ue- in the sense that it represents a mission agency.
That is to say, it bas been charged by tha Congress to fulfill a specific
mission. This is impOrtant in terms of involving the minority college
because it menus that as...a mission atrency. tliere are many activities
that we cannot engage in 'in the same way, let us say, as the National
Institutes of Health or the'-National Science Foundation. The per-
ception cif the unique role tharNASA has ns a mission agency has not
been fully appreciated by a nuniber of.our colleges and universities.
Sn, we certainly want to emphasize that from the very outset. Tha
experiences that have developed at N\:.\\SA in its attempt. to involve
minority colleges have gone through 'iribq of an evolution. At the
present time, these experiences have come tnwther in the formation of
a proffram that we refer to as "minority enhall pment for research in
technology and.science." We have to invent the sc. nee and technology
in order to invent an acronym.

Ever.C.thing has .to have an acronym. We call this'the merits pro-
gram: that sounds good and tends to connote tlmt nobOtly will be in
this program unless they merit consideration. But, the. ,therits pro-
gram at NASA. iyhich You will be hearing more about in oxformal
way. consists of six components.

The first. one directs itself at the high school and- colleotk con).-
triunity. Tt is conducted by our aerospace educational services group.
Sonic of you may rememberr that, the Atomic Enertry CommiSsion
used to have a traveling arrantrement whereby n trailer wonid spend
a week or two on. a college campus to acquaint faculty members with
the techniques involvintr the ue of radioisotopes and to generate. in
some measurable war, interest in the use of those isotopes. Well,
NASA has hnd an aerospace lab. that has done much the same thin7.
It lias been confined to the hitrh school sector. very largely: however,
it has now been extended to college campuses with a special emphasis
on minority collet-Ts and universities.

The second thrust. whieh 'NASA has done to involve universities
in their various research and development programs is verv impor-
tant. T believe. as a key to theinvolvetnent of universities with NASA
k the summer faculty fellowsiiip prnoTam. This k a 10-week program
in which faeidtv from the colletres go to a. NASA center to become,
actively involved in research at that center. There is. T would say, a
modest stipend provided for their upkeep during this time.

Our review of this pro,o-rnm shows that over.30 percent of those
persons who part ici patein this program apply for and receive certain
griinti or contracts with the arrency. So. this has been going on for
quite awhile. We find it a very effective war'in providing a linkage
with the atrency. We .11 re stepping up our efforts in this direction this
coinino. rear to insure that minorities or persons who teach at minor-
ity eolleges will be included in those whn are awarded grants by ear-
marking money to rirovide for five faculty members .f.,.om minority
collerres. So. we should see an increase in the involvement of minority
colleires throurrh this route..

Then we have a program whieh is geared to the Trroduate level
called the graduate researcher's program. This provides a general
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stipend, around $8,000, which is awarded to a graduate student work-
ing toward a master's degree or a Ph. D. degree from which he is
expected to pay his tuition. In addition to that, there is a stipend
provided the institution so that the faculty member who-is supervis-
ing his thesis work can travel back and forth to the center where the
student will actUally undertake his experimental work. This, you can
see, is Icind of a selfish arrangement because it does, indeed,provide
the centers with additional manpower in a very low-cost fashion.
Nevertheless, it also provides an opportunity for graduate students .
to further their work toward either their terminal degree or a master's
degree.

We have initiated a program which we call the research capa-
bilities augmentation program. In this program we will have a few
minority universities, coMpeting among themselves, for sizable grants
oYer a period of 5 years. In this way, the universities can be assured
of making plans over that period and we can provide them with money
that will be needed ,to significantly augment their capabilities for
research. Now, we are reStricting this to institutions that have already
demonstrated ability to conduct research. The hope here is that
through this enhancement they will be able to compete in the main-
stream and that we can after 5 years turn to additional institutions
who express an intdest in participating in this program. This will
require a commitment on the part of the institutions who apply for
this competition. It will require really more than just lip service to
the idea of research. It will provide for release time for faculty who
are engaged in this kind of an activity and, all in all, wilt indicate
that research has a high priority at the particular institution. The
grants would be from $200,000 to $400.000 andperhaps more, now that
Mr. Reagan has signed the Executive order indicating that agencies
will be expected to increase the commitment they have made to or
plan to make to historically black colleges. So we view this as t means
of making it possible for a few schools to do planning over a long
enough time. period so that they, indeed, will be able to compete in the
mainstream of research institutions.

Now, 5 years may not be long enough, nor $400,000, but we are
hoping to develoP a close relationship with industry to augment the
support provided by these grants. At the present time, we have very
good working arrangements with two firms, International Rockwell
and Lockheed. With substantial grants to two of our historically black
universities., We expect to ,extend and amplify this kind of industry-

. .

agency-university arrangement.
I would finish My remarks by .urging those of you who are involved

'with the historically black schools to establish better channels of
communications with the agencies. As a former college president, I
know that We shouldn't depend on the college presidents 'to get the
word to those people who are going to be involved in the research. We
have learned that the hard way because he is under some pressure to do
a number of things and does not have the time really to give to this
kind of thing. Therefore, we have identified people. at most of our in-
stitutions to whom we address these opportunities. This is an example
of what we are doing. We believe it is simply an example of how a mis-
sion agency can, indeed, generate fulfillment of our realization of the
kind of contributions that the historically black colleges can make.

Thank you. [Applause.]
Dr. ROSENSTEIN. Thank you, Dr. Lawson.
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Our next-and-last speaker is Dr. Thomas Moss who will address
the legislative viewpoint.

Dr. Moss is staff director of the IT.S. House of Representatives Sub-
committee on Science Research and Technology. He joined the Con-
gress after a period of time spent teaching and conducting research
in physics.

I note from personal knOwledge that Dr. Moss has been engaged over
a number of years in the creation of what I consider some-of the most
forward-looking legislation becoming available to us now.

Dr. Moss ?
Dr. Moss, I'm very grateful to Ihe organizers for giving me the

privilege of talking with you today. I haVe already gotten some excel-
lent ideas from speakers and participants on how to make our subcom-
mittee mirk more effective.

I will indicate, as many speakers have, that I hope this will be a
continuing dialogue. There is certainly nothing that helps us more in
the legislative area than an occasional shove, and maybe even a couple
of kicks from the outside. So, if we can create that kind of dialogue, it
wifl be very useful at least from where I sit.

I could easily echo a number of the points that the others have men-
tioned. I agree with most of the things they said about the need for,
and justice of, more fully involving minorities and women in 'science
and technology activities. I will try,, however, to avoid being too
redundant.

I am on the pmgram, obviously, to talk about the political and legis-
lative situation. But, I will warn you that, frankly speaking, I think
this is a somewhat artificial subject. Our legislative and political ac-
tions are Often clothed in a 'expansive-sounding political rhetoric or
bureaucratic double-talk which may not have as much substance as
other ideas we can pursue.

After going through the standard bureaucratic and political double-
talk, then, maybe I can talk a little bit more about what I think are
the broader ideas concerning the participation of minorities and women
in science and technology.

A lot of you worked with us on the Science and Technology Equal
Opportunities Act of 1980, and you know the kind of political con-
straints and taboos with which we were faced. They are especially com-
mon in these days of fiscal and- ideological retrenchment.

One, of course, is that no new money can be spent. A second is that
there can be no numerical quotfis, ratios, targets, and no set aside of
funds. Another is that no new administrative structure can be set up.

And, a fourth which is perhaps a special one that we have in science.
'areas, is that no social goals are to be, intermixed with the basic sup-
port and design of sdence. Science is to be isolated from social goals.

Obviously, we, could all discuss with some intensity whether these
constraints and taboos are fair and. appropriate. But whether or not
they are, I think they are very real. Our original ideas in the Science
and Technology Equal Opportunities Act had many violations of these
dogma. We originally had the typical ideas usually associated with
equal opportunity programs. We wanted to do something about role
models, starter grants, curriculum development, advisory conmiittees,

'special assistant, reporting requirements, and so on.
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Tn the end we got, I think, the thrust of the idea. It was a push for
renewed energy in bringing minorities and women into the talent pool.

But we certainly didlit overcome the political currents against the
currently unfashionable ,aspects of the legislation. Our way of han-
dling those political constraints was by focusing on the more "practi-
cal" aspect similar to that which some of tbe previous speakers have

. touched on.
We couldn't talk too touch about fairness., justice, or anything of

that kind. We had to talk about iocietal, not minority, need for equal
opportunities.. Society as a whole. We had to d-Iscuss the equal oppor-
tunity idea as a science program, a program for obtaining needed
scientists and engineers. That's why we had to bring minorities and
women into the talent pool. Not for any other.reason.

Of course, pragniatically, that approach worked and it is still
working. The fact that we have a crisis in engineering manpower is a
great asset to building support for- all equal opportunity in science
program. Almost anyone will accept the notion that we. should draw
talent from wherever we can get it for the self-interest of the rest of
science and Hie rest of society.

By talking in a somewhat cynical and politically pragmatic way, I
don't mean to say that we Shouldn't delmte the question of whether
social goals should be i nel ta led in science. It is an old debate, obviously.
People have been talking about it for centuries.

I think it is something that we need to keep alive here in the Con-
gress and in the professional soviet ies and elsewhere.

But. some of the ollier speakors haN o pointed mit, politics right
now has led us to the current path. Out c : necessity we must take the
pragnintic approaeli that the equal opportunity thrust is chiefly for
the good of society as a whole. Fort u1 iately. this is currently a credible
ar!ni men t.

We are also fortunici a Itemise T think the leadership of the Founda-
.tion. for whatever motivations. takes this issue very seriously. T think
Dr, Slaughter. Dr. Langenlumr. Dr. Branscomb. Dr. Cooke. Dr. Cota-

and the others on the Board are trying very hard to do whae
they ran to further these goals. despite the constraints of no money.
no organ iza t ion. etc. .

But. I will come baok to my initial point. Many of the Conorressional
and ii(renev activities are bureaucratic hominids for what is a much
mare broad and funOn mental problem concerning the participation of
minoritie=4 a a d women in science a ml technology.

The wa y this broader problem was crystallized for me was in Gerald
Holton's Jefferson Lecture in the Humanities in 1Vashirwton this year.

It .was the first time that a scientist ever (lave this orestifi:ions lecture
in the hominities. TTolton Arme the fairly familiar sounding t;tle,
"Where Is Science Takino- ?" That has the rim,: of a happy little
eiencP leeture that von tuuiglt (xpect at the museum or librarY discus-

sion grout). Yon can imagine ',no)) a lecture. I'm sure : 'We are going to
explore olonets. understand DNA. find new Utomic narticles. and so on.

And. f-ci folt on touched on some of these suhjects at the begin-
nint of his lecture.

Then, however, he stre,sed that there was a much broader issue to
consider, Ile heal a Illpre t honght iii mird and was. at least from
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what I heard, warning of possibilities of a dangerous and bleak future
for science and society as a whole.

What I felt he was sayino. is that science and technology riFht now
could also take us into a fiimlanientally unstable or-iill situation.
By allowing a narrowing of the pool of people who are trained or even
literate in sciewe or technology, the science community iS facilitating
the creation of a very narrow elite, a very small group that controls
the knowledge and power. that more and more each year is becoming
the leverage, that really counts in society.

Who understands. controls, and participates in activities related to
information technology, satellite transmissions. communications, and
computer data banks? Who knows about genetic engineering. modern
agricultural technologies. and revolutionary changes in materials engi-
neering ? That's the direction toward which the power in American
society and world society is flowing.

Holton is not, just a scientist. He is indeed a fine physicist, but he is
also a noted historian of science.

believe, be was speaking primarily as a historian when he warned
that. in the past. when any large group of people feels disenfranchised
from the tools of power and the capacity of protecting their well-being,
they are going to be very dissatisfied. They will almost inevitably strike
out against tlw elite that holds those tools of power. even if it can be
shown that it is against their self-interest or even suicidal.

He iminted out that tlw power of science and technology is very
similar to other kinds of power, and that, science cannot expect to sur-
vive the jealousy of tlw broader segment,: of society if it does things
that concentrate its power and control into tlw hands of a small and
fortunate elite.

Tn this context, he yasn't talking really about broadeninr the base of
science participation for the purpose of serving of society. hut for the
survival of science itself, Of conrse. that's the kind of hinguage that
really lwgins to get scientists thinking.

And, unhappily, lw pointed out that the avtions that we are.taldng
right now probably are doiner exactly tlw opposite of broadening that
participation. We are cutting off science education pro.o.rams in tlw
Science Founithtion, and expecially turning away from those which
address tiw science education base in primary and secondary schools.
These a 1.0 keys to public science literacy, and also to opening tlw op-
portun tv for science carNTs to those traditionally excluded from
tlwsc fl11s. Fri tlw t !INV is a hope that stronger state and
local efforts. or priviite sector support. will fill in some of the gaps
left, by.shrinking federal initiatives, But then, ;;n, few signs that we
are puttinr in the necessary effort- to make a smooth transition to a
now, healthier, aml more broadly based national seience education
strategy, Instead 1)11(101't . shock and neglect seem to he the main
management tools, with results of program disruption and waste of
promising initiatives. Unless we change course soon. and give broad
seience and technology literacy the emphasis it deserves, we will al-
most certainly aggrevate the alienation TTolton warned us is growing
between the seientific elite and society as a whole.

Women and minorities especially have to protect their positions in
a technologically advanced world by being able to share in access'
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to these tools of technological power, If they don't, they will be left
behind. The position paper for the conference states this warning
very well, and. I think we would be foolish not to heed it:

The preparation of minorities and women to enter the fields of science and
technology is essential in order to mitigate against their increasingly becoming
members of a technologically obsolete labor pool. Further, their presence in
policy and decision making positions is vital in order to protect .the welfare
of minorities and women, and to realize the contributions these populations have
to make to the society at large. If the development and application of technology
is to be directed toward humane and peaceful objectives, ours are voices that
need to be heard.

I think the answer to this fundamental problem is for the "scientific
community" itself to face the fact that it is in its own vital interest
to avoid the alienation from its culture of largre segments of the'pop-
ulation. Women and minorities have historically been most vulnerable
to this alienation and building of their participition in the .scientifie
enterprise must be a high priority effort. This is not only, or even pri-
marily, for the sake of "fairness", nor for the sake of strengthening
the nation's science talent pool. Instead, it is to insure that the appre-
ciation of the value of science and technology is permeated through-
out our culturea matter of self interest and survival, not altruism,
for the science community.

In suggesting a strong role for the science community itself in this
area, I don't want to sign on as a complete believer in the President's
idea of "voluntarism" as a solution to national problems in a time of
budget stress. I will leave it to the elected Members of CongresS to
discuss this agpect of current political theory. But, on the other hand,
you can see where my own thoughts are leading. I do believe that
activities generated from within the science communities are,as impor-
tant to the broader question of public science understanding and par-
ticipation in the technical enterprise as what NSF or NASA or other
government science agencies do. I think that the science, engineering,
and technieal soeieties. with built-in national field networks. through
their membership roles, have to become much more active. No federal
agency can duplicate that network of skilled and community-basN:1
professionals. I'd welcome your suggestions as to the best,public policy
steps to energize and facilitate the activities of this natural network
in public science education and understanding. I very much believe
in the need to use its potential.

We have already heard some very good ideas. I think those have to
be multiplied manyfold. The SEED program, a culturally-neutral
high school math' curriculum that can be taught by volunteer profes-
sionals, is a very good example. It brings the scientist and engineer in
contact with the prqblems of the school system, and the school in
contact with the technical person as role model. The National Action
Council for Minorities in Engineering, led.by Dr. Cooke is another
example of the science and engineering community itself tAing on the
-ehallenge of broadening technology skills. There are others and their
effect i veness is proven. We need more.

Local schools, teacherS, and parent groups have to be motivated to
realize that t hey need to give their young people the tools to the scien-

.tific and technical power that is beginning to dominate society. We
have to start early. It is not going to work by beginning with the ninth
grade when many students already have a feeling that chemistry and'
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algebra arts for "some other people" than themselves. Public participa-
tion in the technical future of modern civilization has got to start early,
if at all. .

Th public,televiSion scientific program, "3---2-4Contacr is 2, healthy
societal experiment in bringing a sense of science participation to a
wide segment of students nt an early stage. Yet it is one of the many
cooperative government and private sector activities which are threat-
ened by short-term budget expediencies and rigidly applied doctrines
concerning the sphere. of legitimate government activities. The tragic
illogic of wasting promising and creative investments such aS this
without waiting for evaluation, or understanding impact, is the fun-
damental flaw in the kind of crisis budgeting which has captured the
political center stage ia the last two years.

My last political point is one that may be perfectly obvious to this.
audience. We felt last year, as we were develoPing the Science and
Technology Equal Opportunities Act, that the women and other mi-
norities had to keep together on this issue if we were to succeed. In
retrospect. I believe that just as strongly now .as I 'did in the begin-
ning. Had we not had a minorities and women in science initiative,
as opposed to a women in science or minorities in science, we wouldn't
have gotten the support we did. The coalition of women and minori-
ties, working together with similar though not entirely identical in
terests, was much more powerful in getting Congressional attention
than would have been either component alone.

My asAessment, in summary, is that we are at a point in history
where the scientific community, and minorities and women, have a
powerful coinmon interest. For science and technology to maintain its
leadership role in society, and the broad support of its tradition ail('
goals, it must broaden the base of public understanding and partici-
pation in its operations. Minorities and women have a powerful inter-
est in seizing opportunities for that participation '. lest they be left in
the backwater of a more and more technically controlled society. Gov-
ernment programs and fancy legislative initiatives may or may not
play a constructive role in opportunities for that broader support and
participation. but I hope that the overwhelming self interest of all
Involved will lead to creative. initiatives in any case.

Thank you once more for the chance to appear before you.'
Dr. ROSENSTEIN. Pm supposed to present a few summarizing re-

marks, tmoking nt the breadth of this panel and the number of topics
we envered. T despair of doing that. in the time that remains.

I believe, however, the, panel discnssion has explored the breadth
of the problem. It shows that, there are large numbers of diverse orga-
nizations and institntions. each working on a part of the problem and
perhaps it highlights the need for interacting networks. greater cp-
operation and some means of bringing.torrether all of these activities.

I must admit that when Dr. Moss described the limitations of science
as no soc i al goals, no money and no orgaeization. I did fear for science
at that point.

I believe we also looked to the bask issue that, is part of this confer-
ence and that is the restrktion of acces;; to power in sockty. T am very
,c.dad that this is the first of a series of national seminars becanse in the
end, it is this problem of access to power, influence, and the resources
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of our societY which is the basic issue that faces minorities and women
today.

I thank the panel.
[Applause.]
Dr. ROSENSTEIN. We have, I guess, about 10 minutes for questions.
Qr. Es/rum My name is Pat Ocurra. I used to be an engineer turned

a clinical psychologist, so I bring both areas here.
It is a little disturbing to me that no one has mentioned the whole

;water of behavioral and social sciences.
In the last decade, I think we have made some progress in the whole

area of representation, access and training, in terms of enlarging the
pool of behavioral and social sciences for minorities and womcn. If
we are talkiao about coalitions, I don't see how we can leave that,
gronp out entirely. We have to have both hard and soft sciences in
Qrifer to form this coalition that everybody is talking about.

With the.shortag
.seof funds, and with the retrictions on social science

research and all the things that are coming down the pike and if Con,
greKs or the administration has their way, [last week they knocked a
few niece dollars off hard science, research] we are going to be squeezed
all the way around.

Without a eoalition of all scientists, whether they be from hard,
behavioral or soft science, we are not going to get very far.

Dr. PrAryia.x. I wanted to make a brief comment. I am a psycholo-
giSt and I very much share your concerns. It is quite true that the
recent cuts in support for the behavioral sciences and social sciences
have impacted on the concerns of this group especially heavily, partly
because we have been leffislatively successful in getting minorities and
women into the social sciences.

Furthermore. research in these areas has been crucial to progress for
minorities and women. If we did not have the data on the status of
these groups and on the effects of various programs in changing the
lives of these groups, we would not have been able to achieve nearly
as much as we have been able to achieve.

So, these cuts are doubly damaging in their impact, both on the
groups of scientists involved and on the whole mpulation in question.

Now, I will say that in fairness to our colleagues in the hard sciences,
in spite of the very severe pressure on funding in all areas of science,
groups like the AAAS, have supported additional funding for the
behavioral sciences.
' And, I think that in this sense, we have something of a coalition
hetwc,en scientists in different areas. I certainly hope that we will
also have a similar coalition among all the groups of scientists in those
areas who are affected.

My name is James Ely.
One of the specific things that I think could come out of this con-

ference is to strengthen those things that now work and have been
working in relation to what this conference is about.

Mr. Charles Hughes spoke of one specific area that has been work-
even thoaLrll he did wit quite speak accurately, in that he

mid that he Would name six predominantly black engineering schools,
/ and he, named five. He left out one, Tennessee State University, which

hum ppens to he my alma matey, and which happened to have produced
the 1981 outstanding young, electrical engineer in the country and
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the 1978 best electrical engineering student in the country. was female.
by the way. But thes not my question. [Laughter.] [Applause.]

QUESTION. The main thing that I'm interested in is that industry
and Government look at all of the problems dial wore mentioned in the
morning session: lack of adequate preparation and all,of the socio-
economic problems, that the historically black engineering schools have
been overcoming for decades.

So what I am saying, in a nut shell, is that Dr. Moss and, par-
ticularly Congressman Dymally, must not let the- goose that lays the
golden egg, the black professional engineering schools, be hurt or
harmed in the present environment.

I'm saying specifically that out of this conference one of the things
that should come forth that ought to be placed by everyone that repre-
sents every organization here is that there is one particular segment
of this society that is already working and meeting this 'particular
goal and that everyone in this room should coalesce to protect the
concept of the predominantly black engineering school until such time
as fundamental changes are made in this society which maybe would
obviate the need for predominantly black agineering schools.

[Applause.]
QUESTION. I am Howard Adams. I run the graduate engineering

consort i um.
I want to speak to students who are inierested graduattt-study.

r represent a large segment of minority students. I cut across the whole
group. r represent IIispanics, native Americans, aml blacks who want
to go to graduate school.

I hear that we don't have sufficient numbers. Let me tell you the
nunibers are there. I get far more applications than 1 fiave moneys
for. These. are excellent students.

As we start talking about this. I would like you to take three things
that we have found to work very beautifully for our students. One
is that lie grants need to be portable. They do not need to be tied
to schools. We give a lot of money in research and development but
they do not find their .way into the hands of minority students. I
get students to apply to our programs who have straight 4.-4. scales
who nobody has asked th stay and work. When it does get to minority,
students. it costs too much to trot it there.

We talk about giving money t'-'o school, to a student midi() a profes-
sor to work with the student. We can deliver much cheaper than
that. We need to talk to people sitting in this audience who work on
shoestrings. They v.vt better than 90 percent of every dollar that you
give to students. That's what we do. We need to make sure that the
money gets to the cause.

The third thing, we need to lool: at is different criteria. I still hear
people talking about how you have to make so much on the board
scores. you have to make so touch on GRE, and have such-and-such a
grade Point average. That's not true.

We aro sending students to school and they are coming ont ahead
of the class. We d-m't look at test scores. Yesterday I talked to 19
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students. at MIT. TheyNit across a whole racial group. They were
finished ahead of their class: We don't 'need to do that anymore.

We need to ao something about netWorking. yen as We put this
money out, we don't tell how to access it, Minority people do not
,know 11146- to get to the money. We write the guidelines in such a way
that we-ean't -find 'out about it'hecause we are not inhouse where the
guidelines are put out. By the time we find out how to write for it,
the rnonq is already gone. We.need to change that.

Finally, as you do this, I would like sometime to come to one of
these things where people would get a chance to tell you about some of
the things they are doing on smile of these shoeStrings; because there
aro sorne4irojqcts out there that are working well and we can tell you
how to *some of them without expending a lot of money if we could.,
get our Ikilids on some of it.

Dr. RA:NSTEIN. Congressman, I assume you are' listening to all
this?

Representative DYM-ALLY. This is good.
Dr. ROSENSTEIN. We ought to have the panel sitting dawn there

with the audience. It sounds like the solutions are coming from the
audience and the problems from the panel.

-Let's have some more- solutions.
QUESTION. Lincoln Hawkins, Bell Laboratories.
I want to make a comment, something I have heard from the panel.

This panel is involved with getting minorities and,.women into the
organization, a fine phrpose.

,But I suggest that in this process we pay very careful attention to
those that we bring in to be sure that upward mobility is available to
them, that they can move in the'organization. For ifwe do not, at some
point in time they very soon will' look itethis pkture and see that we
have all of our minorities and women at tbe lower rungs of the ladder
and maybe even trapped there.

If this happens, rather than accomplish affirmative actioni we have
established the status quo, of women and Minorities is second-class-
personnel.

QuEsTratZ I am not sure that iny comment will merit a response
from the audience, but I think I would like to make this comment to
Dr. k*3N-son. This is in reference to one of the programs that you made
mentidt of that is ongoing -at NASA. That is minority schools en-
gaged in proposal writing, a proposal competition among themselves.

You are going to only include those minority schools who have dem-
onstrated capability to perform competent research. I, myself, have
problems with that kind of approach to solving a big problem.

No. 1, if that minority school has demonstrated that they can per-
form competent research, then I mmld say remove the stigma that
you 'constantly look at the Ivy League schools and other'schools as the
only schools that can do competent research and treat the minority
school .who has; demonstrated that they can do competent research, if I
understand what the definition of competency is, and let them compete
among the other schools.

I think we are going down a detritnental road, if I stick my chest
out at my brother school across the street aiid say, "Yes, I beat you out
on the last grant that was submitted by NASA."
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I think that there are probably some alternative ways6 and much
better approaches to solving that kind of problem than to gloss over
the way you mentioned.

Dr. ROSENSTEIN. I hate to ask the former president of a university
to make a, brief response;'but would you try a brief response ?-

Dr. LAwsoN. When somebody makes anexcellent objection, the best
thing you can do is not respond.,

Since I have to respond, I don't believe that what we are talking
about does what you just said. In other words, we aren't excluding
those who didn't fall into the two or three universities that would be
granted this 5-year or long,term support. We aren't excludinff the
others from being considered for support in the saine way wehave
been doing all along. They wOuld still qualify for participation in the
research -program at NASA. They wouldn't be just tossed out.,We are
trying todevelop a few to push them up to the- point where they can
do what you just said, let them eventuallY participate in the main-
stream of research actiifity.

Maybe:5 years may not be long enough and the money may not be
large enough, but what we are implying is that given proper support
over a proper length of time,many of the minority schools will be in
just as good a shape as some of the majority schools.

For example the Old Dominion University which happens to be
located near the Langley Research Center. Well, 20 years ago perhaps
nobody had even. heard of Old Dominion. But they have been able
through Support, just by the Accident of geograpiiy, to strengthen
themselves in such a way that they can compete against the other
schools, MIT, Cal Tech or whatever, in a Way that- etnphasiies the
fact that they do have research capabilities which qualify them for
that kind of consideration.

So, the other thing I wanted to say is we are talking about our ex-
periences with these schools, too. We are talking about a restricted
number of schools that have participated since 1968 in the Agency's
programs.

But I think your remark is Well taken, however, we' are not ex;
eluding those institutions from suPport here at NASA. .

Dr. ROSENSTEIN. I think we have. time for one more question.
QuEsTioN. Cornell Rigby.
We have a point to make or comment to make about one thing that

was mentioned. I probably 'should direct thiS to Dr. Moss.
Several pe6ple have mentioned that we need to improve the

scientific and technological literacy ainong the lay sector which is
fundamentally and basicallyall of us.Theipoint, I want to make s not only should we try to improVe basic
scientific knowledge of the public. We should, also get some feedback
from the private or public.sector, the mass of peonle' that should beffin
to set some of the goals tfiat we as scientists and technologists Shjild
begin to listen to and" begin to work to as we factor out all of these
various approaches that we have.
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would like someone to at least comment on some of that. How can
.we be better listenerS as an elitist group to the masses who are also
trying to generate goals, and from whom we would draw the human re-
sources to fill out these goals?

Dr: Moss. J think you are making a very important pOint.
know if you noticed that this spring, there was some testifuony for the
appropriations for .NIH which were, of course, being cnt like every-
thing else. A delegation which included, I think, six Nobel prize win-
ners came down to talk to the Appropriations Committee. The chair- -
man of the committee said, "Look. you are talking to-the wrong guys:
Weare all for funds f.orNIH and so on, but it is our constituents back
there who have to understand thiS."

started out my talk by saying it is
t'(rood

to push the legislative
body from. the ,outside. I think-most ofthe people involved in the
.politics or science and technology now feel that one, of tho main 'con-
straints in the support. of science and.the appreciation of the value of
science is the lack of public stress on that area as a key priority for
society.

So, I think that's wliv it is in the self-interest of the professional
societies and the trade associations and other science groups to really
deal with the probleM of public literacy and public science under-
standing.

Scientists come to us because they are frustrated. They may be
alarmed that, there, is going to be a moratorium on experiments with
recombinant DNA or some similar .restriction._HoW can the public
be so stupid.? But I'm trying to stress that if there is no attempt to
bring ft fundamentabunderstanding of these issues to the public, they
are, not going to make .yery rational decisions in any kind of plebedite
or budn'et decision. So I think your point is exactly correct.

Dr: HotiEYSTEIN. I think we could probably go on for the rest of the
week. Perhaps we have hit a very responsiv chord today.

T might. suggest, that when future seminars' are held, it might be
useful to have some workshops sn we can get a closer interchiinge.

T thank the panel, once again for excellent comments.
Representative DYMALLY. There will be a little more than an hour

for Q-and-A and.discussion. So, don't leave.
May I invite the,moderator and the panel, itself, to come-up for the

last panel, the Role of the Family and Commuuui ity in Scienee and Tech-
nology, Dr. Cobb, Dr. (Mavis, Dr. Johnson, Dr. Rosenstein ?

It, is my privilege to introduce the moderator of the final Panel. I
knew the moderator of this panel before I actually met her. I knew
about her when I served on the board of regents for the University of
California, which held most of their meetings in northern California.
f knew about her when. T served on the board of trustees of the Cali-
fornin State University .which held most of the meetings in southern
California. And T knew about her subsequently -a.s, a member of the
National Science Foundation.

Recently, someone-said to me if anyone conies from CalifOrnia, they
11 ill understand how it is a black woman can end up heading a uni-
versity in Orange County.. That is the :headquarters of the Birch So-
6iety. I said to the person, "If you have the conservatives at,Stanford
.supporting you, the moderates at the University of Southern Cali-
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fornia supporting you, and tile liberals at. the University of Southern
California supporting you. you couldn't lose." That is how ;Jewel
Cobb became president of California State University, Fullerton in
southern California. I.et me introduce you to the president of the new-
est medical school in the United States, the Charles Drew Medical
School, Dr. Haynes. The school just -happens to be located in the 31st
Congressional District. Thank you very much.

STATEMENT OF DR. JEWEL COBB, DEAN, DOUGLAS COLLEGE, NEW
BRUNSWICK,. N.J. ; DK BENJAMIN CHAVIS, DOCTOR OF

MINISTRY, HOWARD UNIVERSITY, WASHINGTOV, D.C.; DR.
DAVID JOHNSON, CONGRESSIONAL FELLOW, AMERICAN ASSOCIA-
TION FOR THE ADVANCEMENT OF SCIENCE (AAAS), WASHING-
TON, D.C. ;BR. BETTY ROSENSTEIN, EDUCATOR AND CONSULTANT,
LOS ANGELES, CALIF.

.

Dr. COBB. Good afternoon. I am, indeed. very much honored to have
been asked to participate as chairman of this distinguished group.
Yon, as honored guests. and our panelists as a pdrel am experienced
in the subject we are discussing. Particularly all of us are concerned,
indeed imniersed. in the serious issue of tlie underrepresentation of
minorities and women for our national needs. We also ought to reflect
on the fiwt that tIw Congressional 'flack Caucus has. like our 111111ority
population in general, Wily recently been aware of the importance of
the subject of science and technology. There luis been. if you will, an
enlightenment.

I woilid particularly like to compliment Congressman Dymally.
We have a mutual admiration society between us. Over the past 7
years, the time T lie Ve been associated with the National Science.
Foundation, I can tell von that no member of the scientific. emigres-

' sionni or Senate committees luis. seen fit to call a seminar series or
con ferenee on the. subject presented today. I would hope tliat.all of
us write to the members of, the House 'Committee .on Scienee and
Technology to say how much you appreciate and have profited from
tile seminar. I hope that yon would also write the same note to the
Senate Committee OD Commerce. Science.. and Transportation.

Tt is indeed a very positive concept. T will refrain from talking
about ot her coniiionents of.the topic bnause we are `here to hear from
our specialists. There is certainly no debate on the importance of th.e
family and of the commimity on how our children develop and how
in fact all of us have developed as adults. And so. it is timely that
we hear first from a moinher of the community. a.verv strong leader.
a, very brave leader. the Reverend Doctoror shall I say Dr. Ben.'
jamin vis, who in fact has been arid is now a leader in the move-
Mcnt of churches. defining his task beyond the walls of 'the church
and has been in fact an full N-ist over the Past years. He is currently
the department director of the United Church of Christ Conu»ission

, for justice in .New York. Tie is also a national renresentative
for the National Black Independent Political Party. He liohls a
master's degree in chemistry aml a doctor's degree-in ministry from
Howard 'University.
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Our second panelist will be Dr. David Johnson, who is a, congres
sional fellow with the American Association for the Advancement of
Science.

Our third panelist is Dr. Betty Rosenstein, educator and consultant
in Los Angeles. She holds a master's degree in Spanish with a_ doctor-
ate in adult education from the University of California-Los _Angeles.
Over a period, of years; she has taught there and has done extensive
research on the needs of women and is well known for- her community
leadership..Much of her work irrfact has been translated into Spanish
for publ icat ion.

It is my pleasure indeed to introduce to you Dr. Chavis.
Dr. ClIFSIS. Thank you very much. To Dr. Cobb and the other

Ismel members and to all of you who have come out this eirening to join
in this most important panel discussion, first I would like to thank
Cong_ressman Dymally for being primarily responsible for providing
this forum.

As a member of the CongressiOnai Black Caucus, I bring you greet-
ings from the United Church of Christ Commission for Racial Justice

a tut also from the National Black Independent Political Party. I thin.k
my remarks will probably be slightly different from the others that
have- been given today. Mine will be sort of philosophical; I do 'intend

, to touch on some specific paints, to raise the questions of family and
community from a black perspective in light of the vast scientific and
technological- achievements of American society necessitates raising
the question, to .wliat extent has science and technology aided the
struggle to eliminate black family and community oppression? Do
the fields of natural and physical science have similar responsibilities
as the social sciences in analyzing.and confronting societal injustice?

My answer is yes. The sector of society or that sector of society
that provides the scientific and technologiNil genius for achievement
cannot and should not retreat from assessing the impact of their work.

In other words, the impact of science and technology is political. It is
more than just a- ,matter of getting more blacks into the system. The
system needs to be changed. needs to be transformed into a nonracist
system, info a nonexplonative system, into a justice7seeking system.

Way back in the -17th century, the philosopher Descartes is quoted as
saying that "science will make us the masters and processor§ of
nature.- I think that quote has been transformed a little bit here in
America, particularly in light of President Reagan's speech last nighi,
t hat sciowe will make us the masters and the processors of the world.

believe that certainly our goal today should be to raise the inade-
quacy and the disproportionate .number of blacks in the scientific field,
and ihe way the doors have been systematically shut. Although Some
doors are opening now, they are not opening wide enough .and not
enough blacks are going through. Buewe also must raise the question
of whdt. is the overall impact of increased numbers of blacks in the
scientific world? It, is true in the last 20 years, there have been many
signs and many events that have brought some progress toward social
justice for the family, particularly the ldack family and Otlier minority
families and for many black cbmmunities across this country. But the
fact stkremains there is a vast disparity between the kind of achieve-
ment thlt has been made in the scientific and technological field and
the lack of achievement toward eliminating some of the social ills of
this society.
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Another philosopher once ttic-1 you can judge a society by looking
into its prisons rather than looking lnto its laboratories. As one who
has spent considerable time in American prisons. I want to report to
you that this society at least as represented by its prisons, still rep-
resents a society that does not intend pragmatically from, a national
governmental level, even in the private sectt'or in many cases, to address
the question of racism seriously. I think that we would be derelict in
our responsibilities if we have a panel on minorities and women in
science and technology without forthrightly raising the question of
racism in light of how this issue or this social problem is permeating
all of our society including the Scientific field.

The point, which is only one point I want to make, is that we need an
alternative future than what is presently the handwriting on tl e
so to speak. Albert Einstein once said.that you canmit, from a scientific
perspective, purport to be for peace and simultaneously prepare for
war. As I listened to our President last night, while it was »ot a dec-
laration of war, it certainly was a declaration of war in terms of
where. the priorities of our Government presently lie. Those of us who
aro in the scientific field or who have been and gone over places must
seriously question the utilization and the manipulation of scientific
achievement in America. Let us not make the vast progress that has
been made be used for the-purposes of worldwide exploitation and
imperialism,

There .are many problems here that wd need to solvehealth prob-
and-social conditions. If we would Use our national ingenuity to

so!ve some of our pressing societal problems, then I believe that this
land would be a better-place. But I have to deal from reality and one of
the, reasons why there is in fact some disillusionment in many black
'communities and in many families on the question of science and on the
'question of techndlogy is because of the performance in the social arena
by natural and physical scientists in terms of utilizing their skills not
only for the technical achievement, but to confront government;
private and corporate structures of their social responsibilities.

If during the last two to,three decades we as a nation can 'produce
the. most sophisti-cated bombs. tlie most sophisticated warfare, if we
ean send someone to land on the Moon. bring some of it back, if we can
send satellites to far-off, distant. planets' to bring back crystal 'Clear
color pictures. why not can this ingenuity and this genius, which it is,
miit be used to (fickle America's single most. serious problem and that is
to tackle t he unwillingness to treat each American citizen as a human
being Without regard to race, class, or now even sex.

lApplausel
Dr. Cul.WIS. I'm not so naive to think that I can preach to sci-

(Laughter.]
Dr. CtrAvis. I know most of you have yonr mind made up about, the

world. But I invite you to come visit where I live now, in Harlem.
N.Y.. to see a plare that once was a renaissance of black productivity,',
now criimbling int o lia,nldvs. Notheeanse the families that live there
or because the community itself does not want:to nplift itself' out of .
the mire of oppression But because of the systematic governmental
policies that keep it in check in the myopia of genocide.,

When I hear talk of genetic engineering, at9least from a communitY
perspective, it is in fact a code word for us for genocide. That needs
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to be discussed because one of the problems in the community is that
there is an unawareness of what is really happening in the scientific and
trlinological fields. From a black community perspective, the only
contact we have with teehnologv is when the police department comes
with a. new kind of tear gas armored vehicle or helicopters. And so,
in a very real sense, many black communities and many black families
have been the victims of the, inadequacy of science as is presently mani-
fested in the American experience. It does nothave to be that way. If
thi,: society is to be wildly and it certainly can be, then brothers and
sisters from stratas of life are' going to have to work harder to-
crether. The challenge has been made.

As I said before, we need an alternative future because the present
future is one of self-destruction: Let us nOt only project our Scientific
and technologic intent as we carry out. the research, as we carry out
the exper'nwnts, just for our own gratification as a nation. But the
alternative future must not just be a national world. It must be world-
wide and international.

One of the things we are locked into more than ever is a world situa-
t ion that we have to Share. 'We have to'share, yes, our achievements,
or else we have to share our common destruction as humanity. The
single most pressing issue worldwideI, said racism was a domestic
issue but worldwide is the-issue of peace. 'We are not going to be able
to have any families or any communities if we allow 'World War III
to start. No scientist will probably start it, but tlw benefit and the
iirodurt of sHentific achievement will be used to destroy us all if we
allow that to happen. The politicians must be called into cheek. I say
t hat there is one excellent majority that, has some potential power in
this land and that is the scientific find technological fields.

f n other societies, it is the scientists. those who have in fact made
achievement who have the forum to enga''cre in constructive criticism of
their respective societies. I do not see that happening here in the
Cnited States. One of my criticisms of the church is that we have
state religion. My critic'sm of science and technology is that we have
state science and state technology.

Thank you.
[Applause.]
Dr. Coen. Thank you very much, Dr. Chayis. Dr. Johnson will now

come forward, please.
Dr..huixsos. T think it is interesting that the title of our panel dis-

cussion is not "The Role of Science and Technology in tlw Family and
in the Community.- Rather. it is the other way :ironic': it is "The
Role of the Famfly aml the Community in Science and Technology."
Were tins title stated in the former way, it would be easy to make up a
list of the ways science and technology working together havii influ-
enced t he family and community.

Last Christmas they gave us the food prhcessor. The Christmas be-
fore that, it was the home video game. Then before that, it was the
difr,ital watch, the microwave ovet4and on back over the years to cars,
television, and radio.

f gave that list only tell f facetiously. The list illustrates that the re .
lationship of the family and vommunity to science and technology has
been that, of consumer to producer. I want to center my remarks around
just one of the products of science that our eonummittes consunw. That
product, is information. My brand of science, social science, is in the
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sumers to reject misinformation and to demand of scientists that they
give us information that rings true, inforMation we can use to make
our families stronger, our communities better places in which to be.

Science is really just a set of fine tools, tools that can be set to many
purposes. But science was meant to better tile lives of humankind. Our
role as consumers is to insist that these fine tools be set to the purpose
for which they were meant.

[Applaiqe.]
Dr. COBB. Thank you in'''. ry much. Dr. Betty Rosenstein.
Dr. ROSEN8TEE4. Thank you:
First, I want to thank Congressman Dymally for his invitation to

participate in this challenging conference. But when I see where he
put me on the prOgram as the last speaker following all these fantastic
panelists, I'm not sure he did me a favor.

I also wish to commend the Congressional Black Caucus for identi-
fying a serious problem and attempting to seek realistic solutions to
that problem.

In the time alloted to me, I hope to place the issue of this conference
in a different perspective than that upon which today's deliberations
have been based: namely, the implication that minorities and women
must enter the sciences and technology in order to become part of the
mainstream of American life.

On the contrary,-I hope to demonstrate with several statements that
the answer for minorities and women lieS not in the sciences and a
loosely defined "technology," but in the professions.

While we applaud the Black Caucus' recognition of the needs of
minorities and women to achieve economic security, to enjoy career
mobility, to become responsible, contributing members of our commu-
nities and in turn, the country's need to utilize the long-neglected re-
sources of a major portion of its populationand attempt to find a
solution using science. and technology as a career goal, is doomed to

and in the end will do a great disservice to the people who should
be served.

Unfortunately, our communities have found it far too easy to suc-
cumb to the siren call of science. The public and its leaders them-
selves have become mesmerized by the national myth which proclaims
science and basic research, the ultimate solution to all of the Nation's
problems..

"If only minority children in general and little girls in particular
would just. study more math in sehool.'"I'hen they could become bud-
ding scientists and fame and fortune will become theirs as they are
welcomed into middle America.

Well, it is time for a reappraisal of the situation Starting right in
our own communities, in each household, an educational process must
begin with recognition by leaders in the church, the local business sec-
tor, the school, youth groups, parentsthat if men and women are
no longer to be excliided from the future, they must become part of
the decisionmaking segment of society and that can only happen by
entering the world of the professions.

Let's look at the facts. Job opportunities- in science are decreasing.
In this era of economic limitations and increasing fiscal conservatism.
there is every indication that despite the natural preference forand
the mystique that surrounds the sciences, career opportunities for both
male and female scientists will steadily decline. Universities and eol-

7 7
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leges that formerly provided havens for those engaged in scholarly
research will offer still ;Treater competition for the few remaining
academic positions as the availability of these "research retreats"
decreases.

It is unlikely that the situation will improve as job opportunities
beeome even tnore scarce when it is increas;thTly evident that the
Nation's demand for solutions to complex social problems, cannot be
found through pure research whether in industry Or in academia.

Two, the Nation's comnlex swial problems call for professional
solutions. Tt. has been well-established that the arts and humanities
preserve the culture and the heritage of the race and froti; them we
derive our value systems. Science seeks knowledge for knowledge's
sake and in so doin... discovers the laws of nature that, often place
constraints upon solutions to social problems.

The profe,sions on the other 'hand, allocate the resources and seek
to improve the many environments that determine the quality of our
life. It is those men-and women acting in a professional mode that
are in effert "society's decisionmakers." If minorities and women there-
fore are to participate in societal .decisonmaking.and are to impact .

upmi national life. and I believe that it is what this is all about, they
cannot be educated with only science models hut must at a very early
age by their families, the church, and others who influence them, be
directNl toward and trained in the professional mode.

Three, math and science are essential to most educational programs.
However, to avoid the frustration and disillusionment that can only
come when science is the ultimate goal, minorities and women must
be directed toward careers in the professions.

Four. science has in the past and will probably continue to under-
ut ilize the resources of minorities and women. A resnonse to technolog-
ical innovation to productivity and to all of the other critical social
and economic itnneratives that concern the country can only be found
Tmt from those directed into still more basic research, but from those
who bear the, responsibility of allocating the physical. the health, the
intellectual and the other resources that affect the quality of national
lifethose educated in the professions. If Government is truly and
sincerely committed to bringing minorities and women into the main-
stream of social action, it is the doom of the professions that must be
opened to theni not just the scientific doors which can lead into dead
ends for the skilled and the talented.

Perhaps community leaders, teachers, and parents should begin to
ask thene-elves the following: One, which careers produce our political
leaders? Certainly not the life sciences. More often than not they come
from law and related professions.

Two. which careers produce the men and women responsible for our
health environment ? Certainly not biology and physiology. They
come from metlicine, nursinT.T. public health.

Three. which careers produce the men and. women responsible for
our intellectual environment : certainly not, botany, bacteriology. They
come from tmr tem.hers and our other educators.

Four, which careers produce the men and woMen responsible for
our civil liberties? Certainly not physics and chemistrybut law that
produces lawyers and judges.

Five, which careers produce men and women responsible for our
physical environment? Not zoology and genetics but architecture.

7 8
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Six, and finally, which people produce those responsible for our
spiitual needs? Certainly not the paleontologists or geologistsbut
our ministers.

Let's take a brief look at some data extracted from a current
statistical abstract index. In a given year such as .1979, for example,
there were approximately 802.000 Americans working as scientists.
In the. same year, well over 10 million, in fact, nearly 11 million
adults were employed in the professions. This number does not include
another 10.5 million employed as business managers and administra-
tors (exclusive of farm. management.) We see here a ratio of pro-
fessionals to scientists of 25 to 1. We must now ask ourselves why
then are we So anxious to encourage our minorities and women to go
into -science and technology when the obvious way to plug into the
system is by means of the professions?

My next statement begins with a short litersonal anecdote. I promised
m,self.when I became a grandmother. I would not burden my family
and friends with stories about my grandchildren. But on occasion, I
have been known to make an exception like now, when I have a cap-
t i vo audience.

Some years ago when I was returning home from a day with my
41/2-year-old granddaughter, -I asked her the question that I .often
ask children when I have a chance.

"Ii.eat her. what do you want to be when you grow up?"
"A babysitter," replied my 41/2-year-old granddaughter. She then

quickly explained, "That is only when I'm 15 or 16."
"Wlwn you are 20- and 21, really grown up, what do you want to

be ?" I asked.
"A teacher," replied my 41/2-ear-old granddaughter without

hesitation.
"A teacher!" I exclaimed. "That's nice, but, Heather, how would

you like to be something different, something special for you? How
woul(l you like to be a doctor?"

"No, I wouldn't-want to be a doctor."
"W hy ? "
"Because I don't want to take care of sick babies."
"That's a good reason. Maybe you'd like to be an attorney," I sug-

gested. She didn't know what that was. "Well then," I said, "How
would you like to be an engineer like your grandpa and your uncle?"

She looked at me then with her big beautiful eyes and said, "But
Grandma. girls can't be engineers."

With that I slammed on the brakes, pulled over to the curb, parked
and turned off the motor, looked at her and said: "Heather, I'm going
to tell you somethina that's probably the most important thing I shall
ever tell .yon. Ever;"timewe fret together I'm going to repeat it. Girls

' can ho amything they want toe'be when they grow up. Now, I want you'
to say right after me : Girls can be anything they want to be when
they grow up. 1);) you understand what I'm saving, Heather?"

She looked at me and quickly responded: "But Grandma, they can't
be boys."

In Hie 5 years that followed that incident, r have come to realize
that the real problem is not 'being anything you want to be when you
grow up. That comes later. What is important is first finding out what,
you want to be and why and what your chances are for success.
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As I lecture to young people and their parents I find that most of
them don't know what the professions do. Some children may think
they 'want to be an engineer, for example. However, those same chib
dren don't know what the job entails. How you get to be one. What you
do when you are one. But then, neither do their parents, their teachers,
and even their counselor. If they have one, that is.

So, to address the question of what Can the community do, I submit
that the solution to the underutilization of minorities and women lies
in a professionally designed, educational program conducted at the
Federal level.

The specific responsibility for the development of a mechanism di-
rected.toward the entry of minorities and women into the profes.sions
has been incorporated into a bill introduced by Congressman George
Brown and Conip.essman Mervyn .Dymally: %his bill, called the Na-
tional Professions Foundation Act; would do for the professions
what the National Science Foundation bas done so admirably for the
sciences.

In support of this legislation, I recommend that individual com-
munities play a major role in supporting the effort. We are probably
all personally familiar with some successful, career-oriented program
led by a cOnununity school, a. Church or youth group. But these are
isolated projects tbat still leave large sesrments of the population with-
out the guidance that they need to male meaningful career choices.
Therefore, these programs should become part of a larger network.
What I am recommending is a mechanism by 'which teaclwrs, parents,
students, religious, and other community leaders can be provided with
complete and current materials and information about the profes-
sionsnot just science and technology. The material should be dissem-
inated at every grade kvel beginning with kindergarten and continn-
inn. through high school. My experience witb Heather demonstrates
th"at junior high school is too late. Elementary school is too late.

My final recommendation is that each community sponsor a series of
programs to look at the question of profe'ssional careers for minorities
and women. These workshops conducted throughout each State would
share a common set of goals and criteria for achieving themgoals
previously agreed upon by a steering Committee perhaps originating
from this very conference.

A major outcome of these community workshops in dne tinw would
become a support for a Washington based professional foundat ion not
unlike the National Science Foundation. One function would then be
that of seeing to the professional desisrn and coordinated distribution
to individual communities of innovatiye educational materials in book
and fiim to deal with the following matters:

First, negative stereotypes that prevent minorities and women from
identifying and achieving professional goals.

Second, the development of innovative materials and hnproved
teaching techniques for motivating children to select at an early age
aryl tlwn continue to enjoy math and science classes in prepanition for
professional careers.

Third, design of materials and equipment at every grNle. level so that
educational and psychological requirenwnts for all professions and
science and technoiorry. along with employment opportunities and
descriptions of actual work involved for each career becomes readily
available to students tbroughout their school experience.
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Fourth, redesign of tests that more aceurately measure achievement
and better reflect the aptitudes, skills and talents of minority children
and young adults:

Fifth, develop special training programs for personnel from
ehurch, youth groups. senior citizens, volunteer parents, and prac-
ticing professionals to serve as career counselors, thereby supplement-
ing the efforts of overworked school counselors.

Sixth, development of easily updated, computerized counseling
programs that offer information on career choices, entrance rectuire-
inents employment opportunities.

Seventh, organize a talent bank of practicing or retired profession-
alsnot boxers or rock arid roll artiStswho can serve as role models
in their communities. A Short, intensive training program should be
designed to help successful minority men and women through film Or
in lwrson to eneourage people to go into the professions.

In t.losing I wish to reemphasize that the only answer to the under-
utilization of the. majority of our Nation's most valuable resources
its minorities and womenlies not in basic research and science but
in their joining society's decisionmakers and becoming a part of that
growing segnwnt of men and women who are responsthle for the allo-
cation of resources that affect the quality of life in every community
in America: It is not an easy task.but with today's conference we have
taken a baby step forward. T feel eonfident that with the understand-
ing and support of such legislators as Cbngressmen Dymally, Wal-
gren, and Fuqua, along with the Black Caucus, we are-going to see
much progress in the years ahead.

Thank you.
Dr. Coim. In the interests of time, I would like to make only two

small comments. Tlwn we will move to our discussion. I would
like to say. No. 1. that I think we have. a semantic problem in the
definitimi of profession. A profession is defined as the application of
a discipline for the purpose of earning one's livelihood, planning a
career. There may be I think among us many who are involved in the
areas of lwalth and education, science and teaChing. including the
teaching of science who call ourselves professionals.

That debate, however. I think belongs at another time. But it will be
interesting to continue the discussion privately.

I would like, however, to comment about families. T. think we all
know what -families do in (a) protecting children, (b) supporting
t heir emotional developinent. and (c) in providing a bulwark against
t he e::ternal world at times when childyen are vulnerable and learning.

Above all. hopefully parents encourage curiositythe free. unfet-
tered development of curiosity of the kind that we just heard about
in Dr. Rothstein's granddaughter. In relation to that encouragement
of curiosity. there is. ono very important point that seems"critical.

As parents one needs to establish the process early on of discipline
and to be able to make the broad jump between the television program
that lasts for 30 minutes with a problem at the beginning and a sohi-
tion 30 minutes later and no effort to the tedimn and the hard work
and the commit rat ion involved in reaching that successful conclusion
in the real world.

That is in fact the essence of what we wish and hope for. curiosity,
discipline and a sense of the steps involved in reaching that final
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success. Perhaps we can in future conferences consider the develop-
ment of "how-to" manuals for parents related to implementing what-
ever the parent wants for the youngster. S.Ich a manual would suggest
a process of monitoring Ha; schools in which they find their children.
and monitoring in fact their environment at an early ,age to create the
successful outcome.

I would like. now -to ask Congressman Dymally ifbecause we
are now 40 minutes after 4whether he v.-mild like to direct the dis-
cussion that would normally be a part of this panel, if he is in the
room.

Representative Dr:araux, First let me thank all of you and the
panelists.

ppla use.]
Representative DYMMAX. Feel free if you want to answer a question

that is asked to do so. Let tne again repeat that we plan to go some- -
place with this lwaint rust. We are proposing some '..gional conferences
and I took note of the role of t-he historically black colleges with the
hope that they will sponsor one somewhere in the South or the South-
west.

We plan to move this braintrust into the general arena of the Con-
gress, both the House and the Senate.-and to have a citizens support
group to support the congressional bra int rust.

We are hopeful that we will he successful in getting a fellow to work
with us for the next school year, We plan to publish a newsletter if
weyaise adequale flunk from the citizens braintrust, although I don't
anticipate large sums of money.

We have a commitment to take this 'transcription -here today
and make a publication out of it. whicl I we will niail to all the partic-
ipants in this conference. I thank you very noirli.

Now we have an open session. You don't have to ask a question. Yon
may want to make comments.

QuEsTlos. I. would l;ke to make a comment rather than a question.
My name is Charles Bush. I am the choirman of the Committee on
Minorities and Physics of the American Physics Society.

I would like to emphasize the need for the professional societies to
take a more active part in what we want to do also. T woul(1 encourage
you to include the professional societies in future plans relative to the
braintrust. This would include the, professional societies not only
minority_ but alio the majority societies.

For example, some of the work by the American Piqtrical Society
relative to this problem includes the establisl iina. of a se101arship pro-
gram. This is a scholarship program for uridergraduate minority
physics students. This program has been in effect for 2 years and now
inchides twenty students. And second'. I would like io just read a
resolution which has been adopted by the council of the American
Physical Society this past -April at its Baltimore meeting.

Resolve that the council of the American Physical Society recognizes
the lack of significant levels of participation hy minorities and women
in science and engineering as a national cone:4n and views with alarm
the budget cuts made by the Carter administrUtion ;n public programs
designed to increase such participation.

Be it further resolved that the council supports the restoration of
adequrte funding to such programs as appropriate expression of
national priority. 1 do think the pi.ofessio»al societies are also be-
ginning to face up to the, needs relative to minority participation in
science and engineering.
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Representat ivc DYMALLy. Thank you verY much.
,Qt-F.wrioN. Calvin Smith. I just have a question, that is all. I haven't

heard it saidtoday but I was curious as to what effect the recent demo-
graphic trends, and I am taltdng about fewer and fewer children
reaciiing college age each year. has on the probability of success for
funding education in general and programs geared to the needs of
minorit es in particular ?

Representative DYMALI.Y. Does anyone . have an ansWer to that?
.Anvone want to make a comment on that ?

QUESTION. I think as it applies to minorities, we don't fit into that
category. We have not had an oppertotnity to participate. I keep hear-
ing that the numbers are bare. Putt is not in fact a.real reflectim
There -is a drop in overall enrollment of minority students, but there
aro a tremendous number of students who want to go to college, par.-
ticularly among minorities and women that have not had a chance.to
participate before. As we listened this morning, native Americans
have not gone to schoob not even at the elementary level. Hispanics
have not had an opportunity to parficipate. Blacks have not had,,an
opportunity to participate:If you are talking about elementary school,
junior high school, with raw numheys, my information is you can go
to any seventh grade class todayand count the numbers, and I can tell
you now that there will be one who will lose twelfth grade.

In anv group ofthree, we aye going to lose two of those. The num .
hers are there. We need to retaid those-people so that they are produc-
tive get them into school and definitely into college. We are cutting
back on the aid to-students at the concge level. When .we shirt talking
about recruiting, peoplJ tell nw they can't find anyone.

I find students who want to go to school and there is no place to go.
So I don't think that is a problem..

QUESTION. The dropping enrollments ean cut both ways. There 'have
been studies which indicate that one of the reasons for the increase of
women aml varticularly older women in the colleges and universities
has been the dropping enrolhnent and therefore the schools have made
some efforts in this direction.

I think this .is true in engineering. About the only area where there .
is evidence that some effort was made to include special programs for
women was in the engineering schools because of the dropping en-
rol Intents.

On the 'Other hfittd, von have to be careful of thi: kind of thinzbe-
rause one reported reaction from a dean of an engineering schoel was
that he was very concerned because it had had a 20-percent drop in the
enrollment in his classes.

The examination of the figures indicated that he had not had a 20-
percent drop .but. 20 percent of the class is now feniale. I fear that this
would not be limited necessarily to women, either. And so, in the

schools-11w schools may respond to the dropping enrollment posi-
tively but I think we have to be very much on the alert and try and

the changes positively.
'Mtn other side of it of course is that with dropping numbers there

may be a lark of interest in the near future.
Dr. SNYDER. Just a couple of brief comments. We have.been herald-

ing the drop in enrollment for years. It hasn't happened yet. In fact,
it continues to rise slightly. We see this- each fall as the enrollment



79

figures come in. And to juote from someone who is not kscientist,
historian T have sOoken to reeently,,claims to have predicted this all.
along. that when the college age population declines in number, the
tate of college-going increases.

This is one element we Seem to be seeing now.
Another thing thatneeds fo be said about this 'decline is that it is

projected as a shoet run decline.. a decline that isn't real. The so-called ,

shortag e. of students, however projected, is not 'anticipated o hist be-
Tond the year 2000. We see hills and valleys in enrollment over thp
neld 20 years or I should say in the traditional college age population.

But it is not a permanent condition. What we are talking about in .
part here is also a long-term perspective. It takes awhile to produce
scientists. Now I think also much of thediscussion here has been.tinged
with realism.

You luive to make distinctionS between fields of science. There are
fields for which the immediate project ion is not great in terms of tra-
ditional academic employment outlook and there are many fields for
which the outlook isquite'good, some ,of.which were mentioned by the
earlier panel tilis afternoon.

We also he av no reason to assume that science is ahselptely 'static,
but rather that 'new fields 'begin to emerge. into areas -in whWh the.
demand -is tremendous. One of the tables passed out this, morning
pointed out the higher nnemployment -rate of women scientists, the
higher rate of women Over nwn in a number of fields.

This is true. But it is noneXistent in, fields like' computei; sciences
where the unemployment. rate for sciences of either sex happens to be
zero.

Representative TYYMALLY. There are more people from Fisk here
than from any other school but I want Tennessep State to know that

am pushing.them.
Qt-EsTurs-. I don't think I need the microphone. I am just going to'

stand here and say fiNt of all I think Dr. Rothstein's speech was-the
right sermon in the wrong church, the idea being that. *hat we are
about is getting minorities into these fields.

think that the distinction between' science and technology wascon-
fused in her presentation as- we had an earlier presenter that basically
said technology is *here the engineers are, if y'on will.

You were talking to tlw basic scientists who are seekin e. new knowl-
edge. Tlw statistics that-you quored basically may apply to scientists,
but not in the technoloe.ical area. But, that is not to knock that lecause

. we want to get. minorities and woMvn represented wherever they are
underrepresented, including the professions.

1Applause.1
QuEsTmx. Now the next thing that T wanted tO say is having been

trained as an engineer. T like to talk :0min-specifics. What specifi,elly
can we do? 1 haveone more specific. Wh,y don't we take the Mc-
Donald approach that thev- just took to drugs? The AA AS end- the
various other !rroups, could- actually advertise on TV. which every-
body ,ces. the kinds of statistics that we have talkNl about. The kinds
or IT Ik ft good commercial advertiser could demonstrate. are psv-
rhological, emotional, and let's, not lc _ye our the' money. just plain oid
fat money.

8 4
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There aren't. it lot of poor enginters. They might not be the richest
i the world,- but they certainly aren't the poorest. By that mechanism
yo.t can captivate the. interests of a number of kids.

So what am I saying specifically? Two specific suggestions. One
is to' indeed strengthen those blaek professional engineering,schools.
EveryboAy supports that. Two, let the professional societies-here rep-
re,sented consider advertising engineering and technology as a field
that is Tewarding both monetarily and social-humanistically.

14plause.i
.Represenbitive DYMALIX. Could you give your name again?
'QutsTiON. My name is James Ely from thaNaval Sea Systems

Minnand and also representing the Washingto'ffArea Navy Chapter
of Blacks in Government.

QuEsTrox. Clarice Gaylord, the National Institutes of Health. I am
ghid you said blacks in government. My comment is on something
that hasn't been Mentioned this morning: the Federal Government
hiring of black professionals. I have been at NIH for 10 years and
I can still cite the...same number of black professionals employed by
XIII. It is very low. Five percent at the most.

I don't know whether the Black Caucus can do anything about it,
but it seems to me that Federal'agencies are responsible for monitor-
ing hiring practices of other institutions but they have not done a
good job of monitoring themselves.

would like to say too that, a comment was Made this morning .

that there. should be more minorities in power positions. In my job,
ani involved in a review of grant applications. If there were more

minorities involved in this process, I am almost certain that we could
dielp the other minorities out in the field seeking grant support.

But since Pat Harris has left office and I don't know what Secre-
tary Schweiker's stand is on recruiting minorities, r think we need
strong legislative input backing the Federal Government's improv-
ing its own hiring practices of minority professional scientists and
also in getting more minorities on these committees.

Thank you.
Representative DYMALLY. Thank you. Why don't we start withAhe

Congress first? They are the worst. Yes?
QuEsTrox. Charles Baskerville, a research geologist with the U.S.

Geological Survey. I have two comments. One deals with something
someone said previously .aboia, professional societies and getting in-
volved in minority participation.

We in the geological sciences thought of this back in .1970. I was then
a member of the National Advisory Committee to the then Secretary
of the Interior for the whole Interior Department and subsequently
wound up working for the Department of. the Intcrior which had noth-
ing to, do with it,.

The AM-. the American Geological Institute. and all its member in-
stitutions, the American Geological Union, the Geological,Survey, and
the Association of Engineering Geologists. and I am a member of most
of them, got together during those 10 years and set up minority schol-
arships. .

They do have minority funding and recruitment and this sort of
thing to try to get 'more minorities into the geological sciences which,
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covers a whole host of things. So on that score, the geological_ sciences
have been in this for going on now 11 years.

The other thing we talked about earlier, 'the relationship of one-
on-one between scientists. We in the AT.S. Geological Survey have
been doing this and 4s someone mentioned earlier, we also need more
money.

I think we can do this without, having a middleman involved if we
support the students directly. This is what's happening with us. I have
in the last 2 yearifour students, one black Male, one Wack female, one
white female, and one Hispanic.-

My point being that these students started with me working on re-
search projects as undergraduates. All four of them are in graduate
schools : Two in Columbia, ona at Columbus University, and one in

the city of New York.
These students were supported by the Survey. What we need is prob-

ably every agency that would like to have an internal-type program
where students in, say, senior high school level up throughthe Under-
graduate level ,and the graduate level can work on a one-on-one basis
with the scientist.

This gives them an incentive to go ahead because they can pass it
on down the line. We don'tAlave to liave midalemen in these programs.
Somebody has to have a line item budget for each agency that wants
to do this to support each of the students.

I don't think it takes a lot of money, probably a quarter of a million
dollars a year per division maybe would take care of about 25 or 30
students a year.

Thank you.
Representative DYMALLY. I regret to inform you that Sir David

.Stockman eliminated the internship program in the Federal Govern-
ment.

QUESTION'. This is a comment. When you, have your regional meet-
* ings, T would like to suggest that you consider three-different types of
o- groups in: that area and focus on them. As we have heard. there are

many groups that appeal to this topic and there are other groups that
will be protesting the Shortage of minorities and women in science and
engineering and in other areas.

I thinkthen there, will be a third group that will be developing
alternative, programs to address fhese kinds of issues on a continuing
basis. Unfortimati4y, when yo6 have a program and 'effort like this,
there is usually a thne lag between the three groups.

One may be proposing something on the left and another one on the
right. an'd so forth..There sometinies appears to be an inconsistency
when the oVerall effort is the same. I suqest that when you do have

L, your regional meetings, to be, sure to try to send out the information to
all kinds of constituent groups. including churches, local politicians
( for sugge,strlins) community leaders, recreation leaders and what
have you, so that you can hopefully bring in these three distinct grbup-
ings of people. so that when flip next wave does come to terms with

.moneys from the Federal Government or whatever, it will be a uni-'
fied approach to sol ving that problem.

My name. is Kenneth Hill. frOm Detroit.
Representative DYMALLY. 'We will take one more.



82 -

QUESTMN. My name is John Thompson. I'm very pleased to be here
today. I am wearing two hats today. L am with Aberdeen Proving
Grounds as a researth biologist.

Second, I'm a member of the National Technical Association. We are
sometimes referred to as NTA. It just so happens that we, our organi-
zation, did not receive an invitation. It just so happens I got it through
my organization wherel work.

I would like to make a comment that our organization, NTA, has
and still is doing work in the areas where some of the panels have re-
ferred to. I would like to make a comment in terms of what Dr. Chavis
said.

We have a chapter in Baltimoreas a matter of fact, we have 30
professional chapters throughout the United States. At the chapter
which I belong to in Baltimore, we `have a program where we are
working with the church. I feel that the whole problem here in terms
of science and fechnology is that we 'have forgotten where we come
from, where our roots are ; that is within the chth-ch.

So we have started working with the church. We are having a pro-
gram, as a matter of fact, next week, where the minister of this particu-
lar church, Reverend Henderson, has invited the NTA; Morgan State
University, and another organization we art working together
with to apprise the community of science and technology and how it
affects them.

I think a lot of people are not aware of how science is affecting them.
Until we .can let the people know what we are all about, then I think
that we won't accomplish anything. To me, I think that's important.

Second, we are inviting all the young people to come. I tell you all
here today that our organization is multidisciplined. We have archi-
tects, engineers, physicists, chemists, you name rt.

And tiro head of the physics department at Morgan State University'
has helped us in terms of giving out circulars or flyers to his students
and other departmental heads :An the sciences to come to 'this activity
which we are havintr.

We are trying to''let the community be aware that they are just as
much a part of science and technology as we are -ourselves arnong
our peers. So this is a comment which I would like to make.

Representative DYMALLY. Thank you very much.
QUESTION. The one question that I did not hear addressed in today's

panel, and maybe it can be addressed at a future seminar, is what can
be done about overcommitment ? In today's discussions, there were calls
for people to serve on study groups, to be involved with legislature, and
to do all sorts of things.

We still have to teach and we still have to do research. How can we
do all of these things in one lifetime ?

Representative DYMALLT. We have three people who wish to speak,
four, five, six, seven. [Laughter.]

Dr. Haynes ?
QUESTION. I am Dr. Haynes. I shall be brief, but I did want to say

before tin? conference ended that I was somewhat disappointed when
I heard people say, "What happens after this conference'?"

We come here and talk. There were so many pearls that were dropped
here today that if we pick those pearls up and started to do some of
the things we -heard today, the conference would be very, very success-
ful.
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I am unwilling to wait until it gets out into the field. Theie were
some suggestions made here today, for example, that we ought to sup-
port the existing institutions, those who are doing what they are doing
right now should be encouraged to do so.

A question was raised about competition among the various institti-
tions. I am not sure that that was fully picked up, but I would be very
happy if instead of competing with each other, we form soine col-
laborative efforts.

The schools of engineering and the schools of medicine should get
together and submit proposals on bioengineering. Things of that kind
can move us along.

I commend our Congressman for haying this conference. I hope that
the pearls which were dropped will be picked up and Used, even before
we get to the field.

Representative DYMALLY. Thankyou very much.
QUESTION. I have a resolution here that I have hastily put together

that I hope reflects the sentiments of most of us present.
McMillan.

In recognition of the need to respond to the need for a national af-
firmative aetion plan that will increase the number of minority youth
entering the sciences and technological fields, to bring together the,
prestige, influence. and resources of concerned national organizations,
business and industry, Government educators and interested citizens,
in a concerted effort to correct this natiomd imbalance; to simplify
and eta any unnecessary admiristrative costs of strh /a plan by tying
in with established 'programs that make the time, funds, and energy
invested directly productive: to identify and friye public recognition
to minority high school students whose records of achievement have
demonstrated their potential for positive aocomplishruent in the sci-.
ences and teChnological field through their _personal scholarship, as
well as through their influence on othey intelle"tually talented minor-
ity youth; to help insure that these able and highly motivated students
obtain the opportunity for-higher education in the sciences or tech-
nological field of their choice and in the institution of their choice,
rather than being victims of an education for which they can pay..
instead of one for which they qualify to provide a means through
which secondary schools can be assisted in stimulating the intellec-
tually talented youth : be it resolved that Congressman Dymally and
the Black Caiicus be thanked for and encouraged to continue such
seminars until positive results can he rnAmred.

Representative DYMALLY. You heard the motion. All thos.e in favor,
say'avp..

[Chorus of ayes.]
Representative DymALLY: Opposed?
(No response.]
Representative DY3r.w,y. That's the way they do in Congress.

Thank you very much. It's very kind of you.
Qrr.srToN: I appreei9.te the opportunity. My name is Jim Hayes.
work for Chesapeake Division of the Navy.
I believe Dr. Ely wade it loud and clear for the Navy that we have

good programs, good EEO. We have upward mobility and the whole

thing.
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I also am with the National Society of Professional Engineers. I
have some information T think Might be, worth thinking about here.
The National Society of Professional Engineers has a policy here,
and I would just like to read it.

It says:
It is the policy of the National Society of Professional Engineers that NSPE

is committed to provide programs, update policies, inKI modify activities to assure
the availability of opportunities within the engineering profession for minorities
and for women.

NSPE believes that societal prejudicies should not be allowed to influence pro-
fessiohal practices. NSI'E pledges to work actively for the recruitment, utiliza-
tion, and encouragement of minorities and women in the engineering profession.

Now, each State has their own organization within the national
society, and I live in Maryland and I belong to the Maryland society.
And I happen to be in the largest chapter. In fact, I'm the past
president of the largest chapter in the Maryland society, the Potomac
chapter. We cover all of Prince Georges and Montgomery County.

Now, the Fociety as a whole, including the States and ihe chapters,
have been trying to increase our membership with minorities. We
have been fairly successful with women. We haven't been too success-
ful with the others. .

I would like to give you my telephone number, which is 43.3-2515,
and those of you that would like to join us, we certainly welcome you.

Thank you, sir.
Repreentative DrstALLY. Thankyou very much.
QUESTION. Thank you. I am Gloria Gardner, with the U.S. Geologi-

cal Survey.
I would like to commend you for having this program toda.y. While

our agency has made progress in the areas of minorities aml women
inthe Earth sciences, there are systemic barriers in most agencies and
part;cularly in scientific agencies that prevent minority and women's
participation fully in the processes.

As chair of the minority women's task force out of OPM, we are
looking for role models in the areas of science and engineering to
work with students in the schools in the metropolitan area.

If any of you are interested in serving as a role model or mentor,
please contact me at 860-6384. Thank you.

Representative DYMALLY. Thank you very much. Our final ques-
tioner.

QursnoN. I am from the Office of Opportunities in Science at the
A:1 NS, the Asstriation for the Advancement of Science.

We are establishing a network of organizations that work for
and represent minority scientists, engineers, and health professionals
in an information clearinghouse, the main purpose of which is to make
sure that or9;anizations that share goals in this area pf increasing the
participation of minorities and women and handicapped people in Our
office are aware of the programs and successes and resources of other
orrani-ations that share their goals.

. And we. would like for any groups or individuals that are not
affitiated _with a group, particularly, to let us know if you would like
to be part of "this communication network and have access to the
information.

8J
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We will be publkhing a newsletter and will be participating in the
meetings of the organizations that are a part of the network. We will
be probably convening some meetings of our own. We have.one sched-
uled now fOr ,Tanuary 4 in conjunction with the AAAS annual meet-
ing, which is being held here in Washington.

Representative D-rstALLy. Thank you very much. Let ma, thank
all of you. Shall we give a round of applause to our stenographer?

[Applause.]
Representative DyMALLT. One final comment
QuEsTION. I noticed that there have not been a tremendously large

number of comments from women in the audience. But there are a,,
couple of obahkations that I would like to make, particularly.about
some of the Government programs for graduate students.

I am from a black institution with a Ph. D. program in physics.
My name is Anna Copland. I am from }Toward University.

We also have a propTain in geology. I think we are the only black
institution With a program in geology. One of the difficulties that we
find from Past experience with Government agencies or industries
that accept students for summer employment or for working on ad-
vanced degrees is that once that student has gone, the department gets
no benefit out of it. -

You get the benefit of the stuaent who is there, and perhaps in
'recruiting students later on. But we don't get any lasting benefit for
the-long-range program of the department in terms of equipment,
and things of this sort, which is part of the difficulty that minority
institutions have, particularly in the sciences.

The other thing is that most of the minority institutions do not real-
ize the type of monetary commitment that is necessary for just simply
surviving in a science department. It is very difficult for the teachers
and the. heads Of departments to really express that to an adminis-
trator.

Now, the other point that I wanted to make is in the whole matter of
what will be forthcoming? Will there be anything forthcoming from
the legislature? 'What we are returning to is the so-called pre-Sputnik
era in terms of science literacy.

We are losing most of the pro7rams that grew out of the 1959
through 1968 series. So that what's happeniog is we are now being
faced with a situation where students are coming into college much
more poorly prepared than they were even then.

We talk about how poorly prepared they were in 1960. But in 1980,
they are even worse prepared. We have not really touched on reaching
large populations with just adequate numerical computation skills.

We need to fret down to talk on the local level about science simply
as a means of living, and surviving as a population. that is one thing.

But now 'to have to qo back and produce for the general popula-
tion programs that will just brinr the math level tin to what it was in
that time is goino. to be an awful task. It will make us wonder what

Hwe did in ave 20'-rears.
Representative DY M.% rirx. Thank you very much.

9
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We have noted with' some interest sonw suggestions for improve-
ments, 'Let me assure you we have taken great care to have a ste-
nographer here so that Your suggestions would be seriously; considered.

Yoll are dealing.witli a very young staff who put this conference to-
gether, a freshman who has n- background in science or technology.
Ire's a politician by profession.

And so. thanks io the AAAS and Mr. Thompson from the NSF, and
the rest of you. I express.how deeply grateful we are for your involve-
!Tient, your attention, and yo.ur presence here,

Thank you and God bless,
lApplaused
[Whereupon, at 4 ;50 p.m,. the meeting was adjourned,]-


