DOCUMENT RESUME

ED 133 205 . SE 021 785
AUTHOR Trotter, Virginia Y. - . ,

TITLE The Future Ffor Women in Science and Engineering.

PUB DATE [76] . , o :

NOTE 11p.; Paper presented at the annual meeting of the

Aperican Association for the Advancement of Science
(Boston, Nassachusetts, February 22~23, 1976); Not
available in hard copy due to marginal legibility of
original docupent

EDRS PRICE MF-$0.83 Plus Postage. HC Not Available from EDRS.
DESCRIPTORS #Career Choice; *Engineering; *Femnales; Futures (of

Society); Higher Education; *Scieunces; social Action;

Social Adjustment; *Womens Education; Womens studies;
*Jorking Women

ABSTRACT : _
. This paper summarizes the efforts of the Department
of Health, Education and Welfare (DHEW) to provide women with the
opportunity and encouragement to excel through education. Data are
given about emplcyment patterns of women in science and engineering.
Traditional barriers thought to restrict participation of wvomen in
science and engineering are identified. (SL) r

****###*#****i#t#***#**#****#**#*****ﬂ%*****#tt******#*##i*#*t?*#**#*#*v
* Documents acgquired by ERIC include many informal unpublished *
* materials not available from other sources. ERIC makes every effort *
* to obtain the best copy available. Nevertheless, itens of marginal *
* reproducibility are often encountered and this affects the quality *
* of the microfiche and hardcopy reproductions ERIC nakes available *
% yia the ERIC Document Reproduction Service (EDRS). EDRS is not. "
* responsible for the gquality of the original document. Reproductions ¥
* gupplied by EDRS are the best that can be made from the original. *
*#***#i*#i*ti##i*#t*i#i#i#**i**3*##*###***ﬁ#*tf?i#%*%*t###t**i*iigﬁ?;**




m;
[
ol
Y
ﬁ"\,
b
w

The Future For Women in Science and Engineering
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I am honored to be participating -- in absentia -- in this

symposium. The occasion of our Nation's Bicentennial and the second

year of the de:a’ée dedicated by the United Nations to the betterment

of women -- and thereby the world -- provides an wunique forum for both

a retrospective and a prospective view of the progress of women. I
believe that, on balance, we have every reason to view both our recent

progress and our potential for new success with pride.

‘I regret that my Congressional testimony prevents me from ljeafing
the opening remarks of this distinguishéd panel and from participating

) - . : )
in s@sequent discussions. I am grateful, however, for the opportumity to
contribute my persﬁe:tives molded from my career in university édu:atidn

and admi_riistratian and from my experiences as the Assistant Secretfaz)f for

Education,
N

A9
The spéafkefs you have heard tcgday‘"{have discussed the historical
and present-day roles of women and their involvement in science. As

we look toward the future which women and science ‘necessarily share,

- To be delivered on behalf of Dr. Virginia Y. Trotter at the symposium .

"Bicentennial Retrospectives and Prospectives: Science Education for
Women" being held in conjunction with the arnual meeting of the American
Association for the Advancement of Science, Boston, -Massachusetts,
February 23, 1976. N '
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Iet me first describe my perceptions of the world of the future., Then
T will hrieFiy describe those educational trends which T perceive as
impacting on that future, and finally I will propose a course which I
trust will preparc us as active participants and co-equals in that
future.

We must begﬁi by recognizing that the only constant in our world's
environment today is change -- a rapid and ac:elefating rate of change,
In the ﬁast ﬂecadefalgne we have witnesse&zggstaggefing leap in our
basic body of knowledge and a similar if naﬁkmore extraordinary .
incraase in the technologies which Sefve us, While there is no magic
crystal ball with which we can predict the future, we can confidently
assume that changes will :ontiﬁue at the undiminished pace we have been
experiencing.

- As women and co-equals in that future, we must all be aware that
the rapid changes whié% have become a hallmark of our era touch every
aspect of our lives -- social, economic, psychological and moral.

We have seen changessin our social enviraﬁment in such afeas as
“increased pafticipatiDﬂ by minaritiés -- racial and sexual -- in the
governance of our ﬂ@rld and in an ackncwlédgement that every human(is
entitled to an adequate and improved quality of life. h

Dramatic changes in our economic environment are reflected at the
national level in the fluctuating Cost of Living Index. These cﬁanges

are experienced at the personal level by a reduction in the purchasing
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powey of our dpllarsg Positive products of the changes in our
PSYChglogical ahd moral cnvi.rcmment are reflected in our belief in
the ingrchGd value and dignity of human life -- and in our active
and ooneerted gfforts to improve our physical environment.

The ChanBes we have expcrienced are most postively and materially
eXPTegged 10 Our achievements in science aﬁd'technclogy -- and in
their'gpplications which enhance our day-to-day lives. ‘These technological
aChievgmgﬂtS'haVE placed our country in an envied and emulated position
of Wop1q Jead®yship, We have the technology base thch proﬁides us
with p,5ic sclgnce as well as inventive applications for these sciences
to Sypport oUT industries. It is imperative, therefore, to provide
edp&atigngl, Monetary and moral support not only to this base, but also .
to the women "ho by participation can double this base if ve are to
contjne tO Progress ang maintain a position>cfvwarld leadership.

We héve in our nation what has been called "the technological
initigzeive” -- that fragile and intangible attribute which has,“to this
point jp our hystory, insured that though we share our knowledge aﬁdiauf
prodyces with pther countries, we maintain a competitive lead in these
areag @f our egpertise. The American "téchn@lcgical initiative" is
preMjgeq oN fhe strength and competitive nature of the free wili'gf the
Amaricéﬂvpublig, It is the American people -- men éﬁd women -- who
PTOVige th€ MOmentum to achieve these lofty technical heights. It is
the Aperic@ People -- men and women -- who are the most p}ecicus
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natural resource of our country.

I believe that the best assurance that women will be intimatcly
involved in the preservation and acceleration of our technological
initiative is education, Our U.,S. QdUCdtlDﬂ system is uﬁique both in
its role and in its dblllty to respond to societal nceds As you
know, the Federal role in American education is to establish broad

,national educatjonal policy and goals which will assure cquity and

equal opportunities for all our citizens. To accomplish these goals,

we sponsor broad research and innovative projects, We provide technical
“and financial assistance to individuals and institutions to address
national problems which affect the whole of our scéiety. The concerns
which fhe Federal government addresses are those transcending the
respmsibility and/or capacity of the State and local governments.

Qur educatiomnal tradition has be=n one of TESpGndlng to changlng
needs and EKPECtatlcnsdzf our society. We have responded by changing
the focus of our educational effﬁrts as our nation moved from an
agrariaﬁ to an industrialized péwer;l We igspcnded to the,challenge of
Sputnik; we have begun responding to the needs of racial minorities.

. Now we must broaden our field of view to include women.

I bglleve the Federal government -- and partlcularly the Educatlon

oppcrtunlty and encouragement to excell thraugh education in anr area af

their endeavor, be it.in the trallitonal women's roles or in a career
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begin with the teaching of children to he parents; they continue into

the early childhood education programs and are continuous through our

lifelong adulf cducation programs. The success of our educﬁtignal

endeavors obviousiy will not be manifested in this ycar or next year's
Qg;:éduatcs. Qur efforts -- while aimed at all age levels, races and
sexes -- will be producing results over.the next number of years and

the upcoming generations. But our discussion today relates to the

progress of women in a very particular area: science and engineering.

So let me bring into facus some diverse facts gleaned from Tesearch,
seminars; etc. about women in science and engineering which have impa:ted' ?
on the shaping of our national directions in cduéaticﬁ‘ |

- women; are numerically underrepresented in the fields of science
and engineering (a 1973 survey of doctoral scientists and

engineers conducted by the National Academy of Sciences shows :

only 9 percent were women) e

- vomen tend to be better represented in the social sciences rather
than the phystcal and life sciences :

'pétterns differ among the subfields of these larger disciplinary
areas (e.g., within the physical sciences there are more women
astronomers than physicists) '

- traditonal barriers most commonly thought to restrict participation -
T : of women in science and engineering have been grouped under three
headings:

=; psychological predispositions of women (there is a greater
inclination among women to.pursue socially oriented
occupations while men pursue investigative or
analytical work) : :

-- social pressures and norms (expectations of parents and
teachers lead them to sée and encourage sex-appropriate
behaviors in boys and girls)

-- structural characteristics of scientific and engineering '

professions (specifically: 1) the tendency of male scientists
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to seek cut other males as tl]éir proteges; 2) the enphasis on
full-time, uninterrupted involvement may act to deter large
nunbers of women from scientific and engineering fields and
3) the periphéral status of the women who do in
fact enter these professions)
ihclEducaticn Division of the Department of Health, Lducation and Welfare
has a strong commitment to provide equal Qppértunﬁties for all citizens of
our country. Similarly, we believe that our prime role islthat of a change
agent and as such our efforts and involvements must help to assure the .
continuing socialization of our citizens. The agenda of tomorrow's education
will necessarily focus on quality, equity and access. The question beg@mgss
How will we accomplish this?
It would be a simple matter to reach this goal were it not for the
'faﬂg that American education serves a democratic sotiety. Educating
would be easy if -- at the Federal or State level -- we could dictate
" values and:ﬁrogram content and, by the massive infusion of dollars, arrive
at a product edutated on rigid, pre-defined lines.
But we cannot -- fortunately -- dictate that a certain number of
women or men will be scientists or philosophers or clerks, So our efforts
must be to educate the American public to the broad range Qf’@éiupationa;x
or careér paths that are open to then equally, with‘théir.pctential
" for success indébendent of societal pressures and dependent only on their
free will to succeed. We are zsﬁnitééd to eradicafing psychoiagicéixand

legal barriers' to educational or career choices.




T e ke BauCd by i ViSLon's offorts
et me give you a fow specific examples,  The OfFjce of pducihtion, the largest
}Cumpanenc within the Educat jon Division, Supports Wel oVET Ohe hundred separate
programs.  These progroms include ¢fforts in early thldhaad Qducation -- the
preparation of children for formal %ChDDllﬂg delllar pfégljﬂﬁ on the elementary
and secondary leve] include bilingual Educﬂtlgn nght to Read and Follow Through;
We support American Ind;an eduCatlan programs, e Plgvldg fullys to States and
for individual, natlonally competed projects ynder the EpeT8EMy School Aid
Act, We prov;dc grant assistance in the development Of pfangMg to benefit jg
- the hand]capped We support occupational, Vocational ang 2dul education -
programs,
In the postsecondary field our Fiscal Year 1977 bud get wily prav1de
assistance to approximately 2,4 million students enrﬂlled in €Dlleges
universities and other pnstsec@ndary institutigng acigg e Contry, We
believe no student should he denied a:cess Qo a postsee, ndaty Eﬁucatlan because
of financial barriers, We support loan programs, graig prggrsm% work- stuéy
programs and certain direct féllDWShlpS Ve also pr@“;de finanQjal’ 35515tance
-to developing 1nstitutians { ‘ ) |
I would bé remiss if I fajled to mentlcn the effo ts. of ﬁhé Women's Program
Staff in the Offlce of Educatlon " Two ma;@r thrusts of this ST&¢f are related
tD: . gl_ .,
. C : :
-~ sex equality in education. Three handbooks glll pé imXﬂlaped o

and distributed in the subject areas of Sex
Educatlonal Mater;als VSex ¢ : 50
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Personnel and Guidance

H@mﬁm,ﬂmeaium
Association ig developing a

training Project to assist elementary ang secondary
school counselors to recognize and change. sex-biased

guldance practices and
to be counseled away f
opportunities at the e
affects the educationa
make throughout their

The Naticnal Institute of Education,

the Assistant Secretary for Education, is

attitudes, 71¢ women continye

Fom certain careers of educational
lementary ang secondary level, this
1 and professional choices they
lives, '

the research arm of the Office of

Supporting several pragfams which

bear on today's discussion, One is a study of Yomen as graduate students

to determine if there is discrimination 2gainst women as graduate students .

and, if so, how it is manifested. A second study looks at sex bias in tests,

The National Center for Education Statistics, alse a part of the Office

of the Assistant Secretary for Education,

discriminati@n in educationa] institutions

! . Con . .
15 proceeding with a review of sex

» as mandated by the Women's

Eduéaticﬂal Equity Act of 1974, fhree corponent studies will be conducted

under contract to NCES,}iﬁEluding:

"- employment practices, A 'review and analysi

Practices relating to teach

ing, SUpervisory, administrative

_ ~ and other professional personnel in educationallinstituticns
[ =~ Public, parochial and private, : '

A\
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Ty gler education and adult education,

My inmediate office ig currently planning a National tanférénce on women
to be held this spring, It will involve distinguished members of the education
Qommunity;canvening for a working conference on the most criticaj issues facing
women in education, These areas tentatively have been identified as:

" women in educational leadership : |
- - teacher/counselor education and instruction materials
-~ education and work

"= women's studies

-- changing male rojes
== Title IX

We in the Educatignbbiyisian "~ and certainlyiall Federa] agenéiés . have
no mandate. to diréct the composition of our future s@ciet%. Instead we 4o
tasked with removal.of aﬁy and all bafriers which prevent any citizen from
achieving his or her fyul11 potential. T believe our overall Education Division
ﬁprcgram, Whiié shafing financial limitations with a1 Federal programs, is

well-designed to serve this function.

~ You asked for my thoughts on the future for women -- apd their future
in science and éngineering., I believd the combined education pProgram is
working on all levels for the benefit of women. This will naturally accrue

to all professions -- including science and engineering,
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woren in science and engincering and their receipt of a doctoral degree and
entering the work field. The National Science Foundation is supporting several

projects which are testing the premise that. it is not too late even at the

" post-high school level to reverse the process through which so many women are,

steered away from rather than towards the S:ienceé and Engi;neering,. This is
a valuable mderiaking; -Another possibility would be the “retréad"af those
wcmeri who previously earned degrees. Our lifelong learning programs are- an
important beginning and fust Tun, in “tandem with revised sg:ciha,llattitul‘ies;‘ B

Science knows no nationality and shoud recognize no distinction of sex, color

i

or creed among those who are contributing to its acivanc:etnent.

We' atéthe Federal ievel have set our objective to assure equality, equity
and access for all out nation's citizens. You as members of the education and
scientific communities mqst'ksewe as role models for our nation's youth. K You

must provide guidance, assurance and encouragement as women develop interests

in science and engineering. You must work on a personal basis to remove the

professional biases which discourage participati@n by women.

In our zealous efforts on behalf of wormen and science, we dare not become
a 'séientifi«: Tower of Babel. T’hé price of failur_er;_is. trjcs.clear. We will be |
judged in the future on how well we acquit ourselves in disdia%ging pur
unavoidable responsibilities to women, to science and to society. This is
a heavy burden, but one warrénting our 'finest efforts.

Thank ¥OU.

T R § |



