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WOMEN IN SCIENCE AND TECHNOLOGY EQUAL
OPPORTUNITY ACT, 1980

MONDAY, MARCH 3, 1980

U.S. SENATE,
SUBCOMMITTEE ON HEALTH AND ScIENTIFIC RESEARCH,

CoMMITTEE ON LABOR AND HumMAN RESOURCES,
Washington, D.C.

The subcommittee met, pursuant to notice, in room 2228, Dirk-
sen Senate Office Building, Washington, D.C., commencing at 10:08
a.m., Senator Howard M. Metzenbaum, presiding, pro tempore.

Present: Senators Metzenbaum and Schweiker.

Staff present: Rhonda B. Friedman, Robert Wenger, Robert
Knouss, and Polly Gault.

Senator MeTzENBAUM. Today the Subcommittee on Health and
Scientific Research will conduct its second day of hearings on S.
568, the Women in Science and Technology Equal Opportunity Act.
I am pleased to be able to take the chair in Senator Kennedy's
absence.

Women have been excluded by educational, institutional, and
cultural barriers in many areas of our national life, but nowhere is
that exclusion more obvious than in science and technology. Today,
fewer than 3 percent of the Nation's engineers, 4 percent of our
physicists, and 11 percent of our chemists are women. If those
figures could somehow be improved by 10 percent per year, it
would still take nearly half a century for women to reach full
equality in these fields.

Conventional wisdom has it that talented women now have op-
portunities in education and employment that were not easily
available to their mothers and grandmothers. But as we will hear
from today's witnesses, that certainly is not the case in science and
technulug}' Today the unemplﬂyment rate for women scientists is
two to five times higher than the rate for men in every field of
science. Generally, women scientists earn less than men In every
field, at every degree level, at every level of experience, and in
every employment setting.

In 1973 doctoral scientists and engineers who were women
earned nearly 17 percent less than their male colleagues. That gap
passed the 20-percent mark in 1977. In our colleges and universi-
ties women faculty members continue to advance less rapidly and
to receive tenure less frequently than their male colleagues.

This situation is unjust, and it also represents an enormous and
intolerable waste of this Nation's most precious resource, which is
the talent and human potential of its people.

(1)
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The legislation that we will be considering today is designed to
overcome some of the impediments that have discouraged so many
able women in pursuing careers in science and engineering. It
includes programs to increase the number of employment apd re-
search opportunities for women scientists. It provides funding to
the National Science Foundation at the elementary, secondary, and
college levels, to encourage and prepare women to pursue careers
in science. It authorizes information programs to help women enter
and advance in scientific and technical careers. It establishes pro-
grams for increased public understanding of the opportunities for
women in science, and it calls for data collection and reporting
procedures to measure progress in achieving greater participation.

Today we will hear from Betty Vetter, executive director of the
Scientific Manpower Commission, who will describe the current
status of women in science.

Dr. George Pimentel, Deputy Director of the National Science
Foundation, will discuss the Foundation's current activities related
to women in science and the issues that S. 568 addresses.

We will hear from a panel consisting of Dr. Ann Reynolds,
provost of Ohio State University, Dr. Shirley Malcom, of the
American Association for the Advancement of Science, Margaret
Dunkle of the Federation of Organizations for Professional Women,
and Dr. Mary Kostalos, who directs the women in science career
facilitation program at Chatham College in Pennsylvania.

We know that Federal legislation alone will not change the
patterns whose origins are very complex, but Federal effort in this
area can, I believe, help create a new commitment on the part of
the scientific community, educators, and employers, to make a
reality of the promises that we as a Nation have made to provide
equal opportunity for all.

[The text of the Committee Print of S. 568, follows:]

[COMMITTEE PRINT]
January 25, 1980

[96th Cong., 2d Session|

S. 568 To promote the full use of human resources in science and technology through a

comprehensive program to maximize the potential contribution and advancement of women in
scientific, professional, and technical careers.

IN THE SENATE OF THE UNITED STATES
March T (legislative day, February 22), 1979

Mr. Kennedy introduced the following bill; which was read twice and referred
to the Committee on Human Resources

[Strike out all after the enacting clause and insert the part printed in italic)

[For text of introduced bill, see copy of bill as introduced March 7, 1979

A BILL To promote the full use of human resources in science and technology through a

comprehensive program to maximize the potential contribution and advancement of women in
scientific, professonal, and technical careers.

4 Be it enacted by the Senate and House of Representatives of the United States of
America in Congress assembled, That this Act may be cited as the “Women in
Science and Technology Equal Opportunity Act” )
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TITLE I—STATEMENT OF FINDINGS, PURPOSE, AND POLICY

STATEMENT OF FINDINGS
Sec. 101. The Congress finds that—

(1) it is in the national interest to promote the full use of human resources in
sctence and .!e-chm:!fafy and to insure i‘fe full development and use of the talents of
men and women with scientific and technical skills;

(2) the preeminent position of the Nation in science and technology depends upon
the development of the full potential of the talents of men and women with scientific
and technological skills, and the full employment of such men and women produces
Jjob opportunities in technical and support occupations and exerts a strong multiplier
effect on the national product;

(#) the full use of the scientific and technical human resources of the Nation is
required to meet the strong demand for such resources over the long term;

(4/) skills in science and mathematics are essential for entry and achievement in a
wide range of professional and technical fields,

(5) literacy in science and mathematics contributes importantly to the ability of the
individual to function in a wide range of activities;

(6) women have long been denied equal educational and employment opportunities
in scientific and technical fields: and

(7) although men and women have equal potential for excellence and advancement
in scientific and technical fields—

fA) the proportion of women earning doctoral degrees in science in the decade
of the 1970s 1s no greater than the proportion of women earning such degrees in
the decade of the 1920s;

(B} less than 1{) percent of scientisls and engineers engaged in research are
women;

(C} the unemployment rates of women scientists are three times higher than
such rates for men in every field of science, and are five times higher among
voung doctorates;

D) women scientists generally earn less than men in every field, at every
degree level, at every level of experience and in every employment setting;

ntj:‘) minority women have yet to achieve measurable participation tn science;
(i

(F! handicapped women have yel to achieve measurable participation in sci-

ence.
DECLARATION OF PURPOSE

Sec. 102, It is the purpose of this Act to encourage the full participation of women
in scientific, engineering, professional, and technical fields through programs and
procedures which—

(1} prepare women for scientific, engineering, professional, and technical ca-
reers;

(2} increase opportunities for the employment and advancement of women in
science and technology;

(4} improve the science education of women, with particular emphasis on
mathematics education;

(4! promote the literacy of women in science and mathematics;

(3} encourage the participation of minority women in scientific and technical
education and careers;

(6! encourage the participation of handicapped women in scientific and techni-
cal education and careers; and

(7) educate and inform the public concerning the importance of the participa-
tion of women in science and technology.

STATEMENT OF POLICY

Sec. 104, The Congress declares it is the foh}:}r of the United States to encoura
women lo acquire skills in science and mathematics, to assure equal opportunity for
women in education, training, and employment in scientific and technical fields, and
thereby to promote srient:fr literacy and the full use of the human resources of the
Nation tn science and technology. Activities conducted to carry out the purposes and
provisions of this Act shall—

(1) be carried out under the direction of the National Science Foundation;

(2) make maximum use of existing Federal programs, funding, and reporting
procedures;

(21 provide for full coordination between all Federal agencies involved in
carrying out the provisions of this Act
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(4) use the expertise of women scientists and women involved in scientific
activities; : e :

{5) provide for the participation of professional associations and tfrﬂups with
expertise in the advancement of women, especially associations and groups in-
volved in the advancement of women in science and technology, i 1

(6) encou the involvement in and contribution of resources for scientific
activities by the private sector; )

(7) encourage opportunities for accomplishing comprehensive and long-term
institutional change relating to the participation of women tn science; ]

(8) emphasize fields of scientific and technical study and employment in which
the mufﬁrre_umsenturiun of women is most serious and in which existing public
and private activities are insufficient; and ;

(9) provide for and encourage cooperation between the industrial and academic
sectors in accomplishing the purposes of this Act.

DEFINITIONS

Sec. 104. For the pur, of this Act— : i : ¥

(1) the term “gedem agency” means an agency as defined in section 551(1) of
title 5, United States Code;

(2) the term “State” means each of the several States and the District of
Columbia;

(3) the term “Foundation" means the National Seience Foundation;

(4) the term “Director’” means the Director of the Foundation;

{5) the term “Center” means the Center for Women in Science established
under section 301 and

i) the term “Committee” means the Committee on Women in Science estab-
lished under section 501.

TITLE H—EDUCATION

ELEMENTARY AND SECONDARY EDUCATION PROGRAMS

Sec. 201. (a) The Foundation is authorized, after consultation with appropriate
public agencies and hpri.-,ra!e entities, to support, by way of grant or contract, activifies
designed to strengthen elementary and secondary sch programs in science and
mathemafics.

() Activities supported under this section shall emphasize the acquisition of
knowledge, skills, and information by female students, and shall include—

(1) the development of methods, instructional materials, and technologies to
improve the quality and relevance of education in science and mathematics and
to increase student awareness of career opportunities reguiring scientific and
technical skills;

(2) the training and retraining (including inservice training) of teachers, coun-
selors, administrators, and other appropriate educational personnel to improve
the quality and relevance of education in science and mathematics and to
increase studen! awareness of career opportunities requiring scientific and tech-
nical skills;:

() the use of innovative methods, systems, materials, visiting women scientists
and technicians, or other arrangements fo encourage students to continue in and
cmgp-!e-!e courses in science and mathematics and to consider careers in scientific
and technrical fields;

(4) student science training programs, research participation projects, and in-
ternships; or

(2] workshops for students and their parents and guardians to increase aware-
ness and understanding of the importance of skills in science and mathematics
and of the extent to which scientific and technical skills are required for entry
tnlo careers.

(¢/ The Foundation shall coordinate activities under this section with similar
activities of appropriate public agencies and private entities.

HIGHER EDUCATION PROGRAMS

Sec. 202. (a) The Foundation is authorized, after consultation with appraopriate
public agencies and private entities, to support, by way of grant or contract, activities
which demonstrate potential to (1) increase the parficipation of women in courses of
study leading to degrees in scientific and technical telds, (2) encourage women lo
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consider and prepare for careers in science, engineering. and technology, (3} provide
traineeship and fellowship opportuntiies for women in science and technology. or (§)
provide continuing educafion opportunities in science and technology for women
whose careers have been interrupted.

(b} Activities supported under this section shall include—

(1) the development of technologies. methods, and instructional materials af
the undergraduate level to strengthen skills in science and mathematics and to
increase student awareness of career opportunities requiring sctentific and lech-
nical skills;

{2) the training and retraining (including inservice training) of faculty, coun-
selors, administrators, and other appropriate personnel af the undergraduale
fevel to improve the ability of Sur:-f personnel to (A) strengthen the skills in
science and mathematics of students whose primary field of study is not scien-
tific or technical, (B) increase student awareness of career opportunities for
women in science, particularly in the fields in which women are most seriously
underrepresented, and (C) increase student awareness of career opportuntties for
women reguiring basic scientific and technical skills;

(4} the awarding of graduate and postgraduate fellowships, and career develop-
ment grants, directly to individuals and to institutions for award to individuals,
without regard to when the individual received an undergraduate degree;

(4) research participation, traineeships, work study, and internship programs;
or

(3] projects fo encourage individuals interested in scientific and technical
}'ﬂefﬁ to continue in and complete courses of study leading to degrees in such

e B

(e} The Foundation shall coordinate activities under this secfion with similar
activities of appropriate public ﬁwwies and private entities.

(d) Individual recipients of fellowships, grants, and traineeships under this section
shall be paid such stipends (including such allowences for subsistence, health insur-
ance, relocation expenses, and other expenses for such recipients and their depend-
ents) as the Director may prescribe.

CONTINUING EDUCATION PROGRAM

Sec. 203, (a) The Foundation, a eﬂﬂer consultation with appropriate public agencies
ana‘ pnmr,e enfities, is au-f.l‘u:rnz to aupparf J:-;r way of grant or contract, activities
in confinuing education in science and engineering which provide opportunities for
women who (1) are in the work force. or (2) who are not in the w::vrkn force because
their carcers have been interrupted, fo acquire new knowledge, techniques, and skills
in scientific and technical fields.

ib) Activities supported under this section shall include—

(1) the development of curricula, educational technigues, and recruitment ac-
tivities in cooperation with industry and academic institutions for coniinuing
education in science and technology:

(2) the award of full-time and part-time fellowships to enable individuals
eligible under subsection (a) to pursue courses of study which provide continuing
education in science and technology, without regard to when the individual
received an undergraduate degree; and

(2} other activities, including pilot programs and regional efforts, to further
the purposes of this section.

fe) Individual recipients of fellowships under this section shall be paid such
stipends (including such allowances for subsistence, health insurance, relocation
expenses, and other expenses for such individuals and their dependents) as the
Director may prescribe

TECHNICAL ASSISTANCE

Sec. 204. In carrying out this title, the Foundation is authorized to make available
necessary technical assistance.

TITLE III—PURLIC UNDERSTANDING
Part A—Activities and Programs

CENTER FOR WOMEN IN SCIENCE

Sec. J01. (a) After consultation with groups active in the fmmnt:'nn of increased
opportunities for women in science and other appropriate public agencies and private
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entities, the Foundation shall establish, directly or by contract, a Center for Women
in Science. : : :

(b} The Center, in cooperation with groups active in the promotion of tncreased
opportunities for women in science and other appropriate public agencies and private
entities, shall undertake and support activities designed to— ot

(1} educate and inform tfe public concerning the importance of the participa-
tion of women in science and technology;
(2) alleviate discrimination against women in science and technology; and
) encourage the education, employment, and advancement of women in sci-
ence and technology. e _
tc) The Cenler shaﬁl?mﬁecr. analyvze, and disseminate to the public information
concerning activities in the public and ’ils-r'l'mfe sectors which encourage the full
participation of women in science and technology. Such information shall include—
(1) activities to encourage the advancement of women in science;
(2} activities to assure equal opportunity for women in science and technology;
(2} activities to improve science education and promote literacy in science and
mathematics,
(4} opportunities for minority women in scientific and technical careers;
(3} opportunities for handicapped women in scientific and technical careers;
() data on the status and number of women in scientific and technological
ibions;
Pﬂ?ﬂ research being conducted to increase the contribution of women in science
and technology and to facilitate the participation and advancement of women in
scientific and technological careers, and the results of such research; and
(8) activities to educate and inform the Eubﬁe concerning the importance of the
participation of women in science and technology.

RESEARCH PROGRAM

Sec. #02. (a) The Director is authorized to undertake or support, by way of grant or
contract, a comprehensive research program designed to increase understanding of (1)
the potential contribution of women in science and technology and (2) the means to
facilitate the participation and advancement of women in scientific and technical
careers.

(b} The ram shall include studies concerning the blems confronti irls
and !t’ﬂmerfr?ff the study of science and murhematici unf;ze tmpact :{J" seieﬁegnlnd
mathematics skills on the entry and advancement of women in nonscientific fields.

DISSEMINATION

Sec. 302, Data collected and the results of research and demonstrations conducted
under this Act shall be made available to the public through appropriate dissemina-
tion mechanisms, including the Center.

MEDIA PROJECTS

Sec. 4. (a) The Foundation is authorized to support, by way of grant or contract,
activities desi%'neﬂ' to improve the scope, relevance, and quality of information availa-
ble to the public concerning the important of the participation of women in careers in
science and technology through the use of radio, television, journals, newspapers,
mﬂgazmea_ﬁnd other media.

(b} Activities supported under subsection (a) shall—

(1} demonstrate potential for increasing public awareness of the contribution of
women in scientific and technical fields;

(2} stress the importance of equal opportunity for women in careers in science
and technology;

(3} emphasize the importance of skills in mathematics and science for a wide
range of aclivities and programs; or

(4} include new media or information techniques with the potential to further
the purposes of this section.

BOOKS AND INSTRUCTIONAL MATERIALS

Sec. J05. The Foundation, after consultation with a iate public agencies and
private entities, is authorized, by way of grant or cantmpf;uﬁwrsup Pl:t Hteu-:feue!apmmt
of books and instructional materials and the identification of existing books and
instructional materials which—

(1} portray women in scientific and technical careers;

(2} encourage girls and women to consider careers in science and technology;
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(4} emphasize the need for mathematical and technical skills in a wide range
of activities and professions;

(4} present scientific and technical material in a manner which is not biased
on the basis of gender;

(2) emphasize the equal ability and stafus of men and women in science and
technology; or

fiﬁ') stress the importance of equal opportunity for women in science and tech-
nology.

COMMUNITY OUTREACH

Sec. 306, The Foundation is authorized to support, by way of grant or contract,
communily outreach activities which have the potential to attract substantial num-
bers of girls and women and which are designed to—

f;” emphasize the importance of equal opportunily in scientific and technical
fields;:

(2} stimulate the interest of girls and women in science and mathematics; or

(3} encourage girls and women fo continue in and complete courses of study in
science and mathematics.

MUSEUM PROGRAMS

Sec. 07, The Foundation is authorized to support, by way of grant or contract,
activities of museums and science centers which demonstrate potential to interest and
involve women. Activities supported under this section shall encourage the study and
development of skills in mathematics and science, emphasize opportunities for careers
in seientific and technical fields, and stress the importance of equal opportunity for
women in science and technology.

Part B—Awards

DISTINGUISHED ACHIEVEMENT IN THE ADVANCEMENT OF WOMEN IN
SCIENCE AWARD

Sec. 411. The Director, upon the recommendations of the Committee, is authorized
fo make no more than twenty awards, to be known as the Distinguished Achievement
in the Advancement of Women in Science Awards. Such awards may be made to
individuals (without regard to gender), academic institutions, State or local public
agencies, private nonprofit organizations, or business concerns that have made out-
standing contributions lo the participation and advancement of women in science
and technology.

MATHEMATICS AND SCIENCE INCENTIVE AWARDS

Sec. 212, (a) The Director, upon the recommendations of the Commitiee, is author-
ized to make no more than twenty cash awards of $10,000 each, to be known as the
Mathematics and Science Incentive Awards, to schools which include one or more of
grades seven through twelve and which have demonstrated a commitment to encour-
aging the enrollment of girls and young women in mathematics and science courses.
Sehools which have demonstrated, over a period of at least three vears, a substantial
increase in the number of women enrolled in mathematics and science courses or
which enroll substantially more than the national average of women in advanced
mathematics and science courses shall be eligible for awards under this section.

(b} Cash awarded under subsection (a) shall be used by the recipients to establish
or further programs which encourage the participation of women in mathematical
and scientific careers.

VISITING WOMEN SCIENTISTS PROGRAM
Sec. 315, ta) The Director is authorized to establish a visiting women scientists

program.

r?f} Each year, the Director, upon the recommendation of the Committee, is author.
ized to name not fewer than thirty women from a wide range of disciplines and
geographical areas who work in the Governmenlt, private, and academic sectors to be
visiting women scientists. At least one-half of the visiting women scientists named in
a particular calendar year shall be women who have degrees in science and engineer-
ing which were conferred during the five-vear period immediately preceding the date
af their selection.
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(e} Visiting women scientists named under subsection (b) shall visit secondary
schools and institutions of higher education in all regions of the country in arder
En‘— - '

(1) encourage girls and women to acquire skills in mathematics and science;
() encourage girls and women to consider careers in science and engineering
and to prepare themselves appropriately for such careers; and )
i) conduct lectures, se;{timrj in,r;lﬂrmaf discuss?ns. and workshops concerning
various aspects of scientific and technical careers for women. )
td) Each w’sﬁing woman scientist who is not otherwise employed by the United
States Government shall receive compensation at a rate equal to the daily rate
prescribed for GS-18 under the General Schedule under section 3332 of title 3,
United States Code, for each day, including traveltime, she is engaged in the actual
performance of her duties under this section. A visiting woman scientist who is an
afficer or emplovee of the United States Government shall serve without additional
compensation. Each visiting scientist shall be reimbursed for travel, subsistence, and
other necessary expenses incurred by her in the peformance of her duties.

TiTLE IV—REPORTING, DATA COLLECTION, AND DEMONSTRATION
PROJECTS

Part A—Agency Responsibility
DEFINITIONS

Sec. 401. {a) For purposes of this title—

{1) the term “Federal financial assistance” means any grant, loan, or contract
other than a contract of insurance or guaranty;

(2) the term “national laboratory” means any Government directerd research
and development laboratory, as well as any research and development laboratory
funded at least in part by the Federal Government, except as provided in para-
graph (3) of this subsection; and

(3) the term “federally funded research and development center’ means any
organization which performs research and development exclusively or substan-
tinlly financed by the Federal Government and which is administered by an
industrial firm, university, college, or other nonprofit institution.

ib) The Director of the Uf%'ice of Sctence and Technology Policy, in consuitation
with the Director, the Director of the Office c?f Personnel Management, and the
Director of the Office of Management and Budget, shall establish the criteria for
defining “scientific, technological, and technical positions” for the purposes of this

title.
REPORTING REQUIRED AND DATA COLLECTION

Sec. J02. ta) By September 30 of each year, the Chatrman of the Equal Employment
Opportunity Commussion shall prepere and transmit to the Foundation a report
concerning the employment status of women in scientific and technical fields. to the
maximum extent possible, the Chairman shall colleet such information through
existing appropriate data collection mechanisms and reporting procedures.

(b) The r!?mn'. required by subsection fa) shall include—

(1) for all employers with fifteen or more employees who employ individuals from
sctentific and technical fields and for each Federal agency that conducts or supports
research and development in science and technology, a complilation, comparison, and
evaluation, by gender and discipline, of—

(A} the number of individuals in permanent and temporary and in full-time
and part-time scientific and technical positions, by GS level or other similar

category;
rfﬁjj the average salary of individuals employed in such scientific and technical
posttions, by GGS level or other similar category;
(C) the number and type of promotional opportunities realized by individuals
in such scienfific and technological positions:
(D) the number of individuals serving on peer review and advisory panels
dealing with scientific research and development activities; and
(E) the number of individuals serving as principal investigators in Federal
agency, national laboratory, or federally funded research and development center
_supported or conducted scientific research and development projects; and
(2} for each Federal ajv#ncy. national laboratory, or federally funded research and
development center, a escription and evaluation of the activities of such agency,
laboratory, or center to—

(A) prevent discrimination against women in science and technology:
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(B} increase opportunities for the employment, training, and advancement of
women in science;

(C) encourage the participation of minority women in scientific and technical
careers; and

(D} encourage the participation of handicapped women in scientific and techni-

cal careers.
ANNUAL REPORT

Sec. 405. fa) The Director shall annually prepare a report concerning the participa-
tion and status of women in science and technology in Federal, State, and local
governments, the private sector, and academic institutions. By January 30 of each
year, the Director shall simultaneously transmit the report to the Congress, the
Attorney General, the Director of the gmce of Science and Technology Policy, the
Chairman of the Equal Employment Opportunity Commission, the Director of the
Office for Civil Rights of the Department of Health, Education, and Weifare, and the
ﬁﬁw of the Office of Federal Contract Compliance Programs of the Department of

(b} The report required by subsection fa) shall contain an accounting and compari-
son, by sex and by discipline, of the parficipation of women and men tn scientific and
technological positions, and shall include—

1} the number of individuals fn{permauent and temporary and in full-time
and part-time scientific and technological positions by appropriate job category:

ﬂ:’. the average salary of individuals in such scientific and technological

tfrons;

(3} the number and type of promotional opportunities realized by individuals
in such scientific and technological positions;

{4} the number of individuals serving as principal investigators in federally
conducted or federally supported remmﬁ :mcf development; and

(3} the unemployment rate of individuals seeking scientific and technological
positions;

(¢! In preparing the report required by subsection (a), the Director shall use the
report prepared by the Chairman of the Equal Employment Opportunity Commission
pursuant to section 402 and may collect, compile, and analyze such other data and
information as may be necessary.

Part B—Opportunity Programs

FEDERAL GOVERNMENT TRAINING FOR THE ENCOURAGEMENT OF
WOMEN IN SCIENCE

Sec. 411, The Office of Personnel Mﬂﬂafemnr shall include in its training pro-
gr;:nrl for officials of appropriate Federal agencies, information and instructions
relating fo—
!ﬁ! the recruitment, retention, and promotion of qualified women scientisis,
engineers, and technicians,
(2} Federal laws and programs designed to assure equal opportunity for women
in science and technology; and
(3} mechanisms to assure full participation of women in scientific and techno-

logical fields.
DEMONSTRATION PROJECTS

Sec. 412, The Foundation is authorized, after consultation with appropriate public
agencies and private entities, to support, by way of grant or confract, activities of
individuals, public agencies, and private entities designed to encourage the employ-
ment and advancement of women in science, engineering, and technology throungh—

(1) the establishment and implementation of cooperative research and educa-
tion arrangements between business concerns and academic institutions;

(2} the development of work-study, preservice, or inservice programs leading to
permanent employment or advancement,

(2 the demﬁpmm of pmﬂ;ams to assist scientists and engineers lo obtain new
skills in order to chance fields, advance, or otherwise adopt to changing needs in
science and technology;

(4) the development of programs to permit scienlists and engineers to exchange
positions or rotate between positions within and among public agencies and
private entilies;

(2) the establishment of new research opportunities for students, scientists, and
engineers;

(6} the improvement of employment policies and conditions: and

{7} other appropriate activities.
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VISITING PROFESSORSHIPS FOR WOMEN IN SCIENCE

Sec. 414. fa) The Foundaticn is authorized to make grants to academic institutions
for the establishment of full-time or part-time visiling professorships for women in
science. Such professorships may be held by individuals from the industrial, public,
or academic sectors.

() An institution applying for a grant under this section shall assure thati—

(1) each visiting professor will have appropriate research and feaching opportu-
nities, as well as opportunities to serve as a source of advice and counsel for
women considering careers in science and technology;

(2) the institution will establish or expand activities to increase the participa-
tion and advancement of women scienlists and engineers in the activities of the
institution, including research and instructional activities.

fek 1) Each visiting professor shall serve in a department of an institution in which
women are seriously underrepresented and in which the establishment of a visiting
professorship is expected to increase the participation and aedvancement of women
scientists and engineers in the research and institutional activities of the department.

12} Each visiting professorship shall be for a period of at least one year and not

maore than two vears.

TITLE V—GENERAL PROVISIONS COMMITTEE ON WOMEN IN SCIENCE

Sec. 301. (a) There is established within the Foundation a Committee on Women in
Science, which shall be composed of 1.7 members. The Committee shall—

(1) provide advice to the Foundation concerning (A) the implementation of the
provisions of this Act and (B) other policies and activities of the Foundation to
encourage full participation of women in scientific, engineering, professional,
and technical fields;

(2) establish goals for increasing the participation of women in science and
technology;

(%) make recommendations to the Foundation concerning the manner in which
funds appropriated to carry out the provisions of this Act should be distributed
among the programs and activities authorized by this Act, taking into considera-
tion the activities conducted and supported by other public agencies and private
entities;

(4) provide advice to the Foundation concerning mechanisms to enco
women scientists and engineers to fully participate in all the programs of t
Foundation, particularly research programs;

(3) provide advice concerning the appropriate manner to increase the number o
women principal tnvestigators on research profects, the development of flexible
research support programs, and the improvement of cooperation between industry
and academic institutions fo facilitate research opportunities;

(6) make recommendations for the modification of the policies and procedures
of the Foundation relating to the appointment of advisory committees and the
selection of peer review committees in order to further the purposes of this Act:

(7} make recommendations for the awards established under part B of title IIT
and for the selection of visiting women scientists under section 313 and
P f’f! evaluate the effectiveness of activities undertaken and supported under this

i

(b1} Each member of the Committee shall be appointed by the Director with the
concurrence of the National Science Board. The membership of the Committee shall
represent a cross-section of the physical, life, behavioral, and social sciences. At least
lwo members of the Committee shall be nonscientists. At least nine members of the
Committee shall be women, of whom at least seven shall be doctoral scientists or
engineers. In appointing members to the Committee, the Director shall consider
recommendations submitted by governmental and private organizations active in
promating E‘E'{qu opportunity for women in science.

(2} The Chairperson of the National Science Board Committee on Minorities and
Women shall be an ex officio member of the Committee.

fe) Members of the Commitiee shall be appointed to serve [ar a three vear lerm,
except that the terms of office of members first appointed shall expire, as designated
by the Director at the time of appointment, five at the end of one vear, four at the
end of two years, and four at the end of three vears. Any member appointed to fill a
vacancy occurring prior to the expiration of the term for which the predecessor of the
member was apponted shall be appoint for the remainder of such term. Members
m?ﬁ}’ji fmﬁﬂﬂlﬂff fo FEI;:IE‘ LME additional term for three vears.

ven members of the Committee shall ' ' L
the Committee shall not affect tts poucer 1 ﬁfg{ﬁsig;fue @ quorum, and any vacancy in
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fe) Members of the Commitiee shall select a member to serve as Chairperson.
(f) Bach member of the Committee who is not otherwise employed by the United
States Government shall receive compensation at a rate egual fo the daily mte
prescribed for GS-18 under the General Schedule under section 5332 of title 5,
United States Code, for each day, including traveltime, such member is engaged in
the actual performance of duties as a member of the Committee. A member of the
Committee who is an officer or emplovee of the United States Government shall serve
without additional compensation. All members of the Committee shall be reimbursed
for travel, subsistence and other necessary expenses tncurred by them in the perform-
ance of their duties.
fgkl) The Director shall establish in the Foundation a Special Assistant for
Women in Science. The Special Assistant for Women in Science—
(A} shall be the principal adviser to the Director on matters relating ot the
advancement of women in science and technology
(B) shall provide such support, staff. and assistance to the Committee as may
be necessary to carry out its responsibilities under this Act; and
(C) shall facilitate the implementation of recommendations of the Commitlee.
{2) The Director shall provide the Special Assistant with such support, staff. and
assistance as may be necessary to carry out the duties specified in this subsection.
th) The Commitiee, with the approval of the Director, is authorized to establish
sgr:h additional procedures and criteria as necessary to implement the provisions of
this part.
i) Each year the Committee shall prepare and transmif to the Congress a report
concerning its activities for the previous vear and its proposed activities for the next

year.
AUTHORITY

Sec. 502. (a) Except as otherwise provided in this Act the Foundation shall, in
carrying out its functions under this Act, have the same powers and authority the
Foundation has under the National Science Foundation Act of 1950 to carry out ifs
functions under that Act.

(b) Except as otherwise provided in this Act, the Director shall, in carrying out the
functions of the Director under this Act, have the same powers and authority the
Director has under the National Science Foundation Act of 1950 to carry out the
functions of the Director under that Act.

APPLICATIONS REQUIRED

Sec. 403 No grant may be made nor any contract entered into under this Act
unless an application is submitted to the Director at such time and in such manner
and containing or accompanied by such information as the Director may require.

SEVERABILITY

Sec. 504. If a provision of this Act is held ifnvalid, the validity of the other
provisions of the Act shall not be affected. If an application of a provision of this Act
to a person or circumstance is held invalid, the validity of the ﬂppii{'ﬁtfﬂn of the
provisions to another person or circumstance shall not be afﬁﬂcf

AUTHORIZATION OF APPROPRIATIONS

Sec. 505. (a) In order to carry out the provisions of this Act, there are authorized to
be appro tg:ated $23,000,000 for the fiscal vear ending September 30, 1951 and for
each o succeeding four fiscal years.

(b} Funds appropriated to carry out the provisions of this Act shall be allocated
among programs and activities under this Act in accordance with the recommenda-
tions made by the Commillee.

(¢} Funds appropriated to carry out programs and activities authorized by this Act
are in addition to funds appropriated pursuant to any other provision of law for the
purposge of increasing the participation of women in science and technology.

Senator MerzenBaum. Qur first witness today is Betty Vetter,
executive director of the Scientific Manpower Commission.

I assume that all the witnesses have been advised that the usual
procedure of the committee is to submit the entire statement of the
witness in full and to ask the witness to make an oral statement
that is normally substantially shorter than the full statement.

Ms. Vetter, we're happy to have you with us.
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STATEMENT OF BETTY M. VETTER, EXECUTIVE DIRECTOR,
SCIENTIFIC MANPGWER COMMISSION

Ms. Verrer. Thank you, Mr. Chairman.

Women are disadvantaged in the sciences almost from the begin-
ning of their lives. Little girls are given different toys, exposed to
different concepts, encouraged in different patterns of behavior
than little boys. Although girls in elementary school are somewhat
better than boys in arithmetic, by the time they reach the ninth
%radg,lsignificant numbers have been persuaded that math is not
or girls.

Ag;tudy of data in the national longitudinal sample of the high
school graduating class of 1972 found that only 21 percent of the
women in that class compared to 36 percent of the men had taken
six or more semesters of high school mathematics.

I think we can see the points of departure more easily if we look
at a representative sample of a thousand boys and a thousand girls
from that class. First we find that for every thousand boys that
were born in 1954, 750 graduated from high school in 1972, as did
760 of the girls; 467 of the men and 406 of the women had entered
college the following fall. Four yvears later, 83 of the men earned a
degree in a quantitative field, namely, biology, physical or math-
ematical sciences, or engineering, but only 22 of the women gradu-
ated in these fields.

The following fall, 34 of the men entered graduate study in a
quantitative field, as did 9 of the women.

If they follow the present patterns, in 1982, 11 of those men will
earn a Ph. D. in a physical or math science, engineering or life
science. Two of the women will earn a similar degree.

Among all students who completed a bachelor's degree in 1976,
only 8 percent of the women, compared to 25 percent of the men,
majored in a quantitative field. During the first & years of this
decade, women have earned 46 percent of all the bachelor's degrees
granted, but less than 15 percent of those in the physical, math,
and engineering sciences, and only 32 percent of all those in all of
the science fields, including the social and behavioral fields.

Over this decade women have earned 20 percent of all the Ph.
D’s awarded, but only 9.2 percent in the EMP fields, and only 14
percent in all of the science fields.

Even at the present rates of increase, it would be 40 to 50 years
before we can approach equal proportions. So it is apparent the
first problem occurs through the years of formal education.

The second problem comes when they seek jobs in science and
engineering. Almost universally, women have higher unemploy-
ment rates than men in the same field, at the same degree level,
and at the same age. Among doctorate men and women in 1977,
the unemployment rates for women were two to five times higher
than for men in every field of science.

Among recent graduates at lower degree levels, the unemploy-
ment rates for women are approximately twice that for men. Even
among those who are employed, women are somewhat less likely
than the men with whom they graduate and in the fields with
whom they major to find a job in science or engineering.

Although women have doubled their proportionate share of
earned doctorates in the sciences and engineering since 1970, their
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share of academic employment shows little change. The proportion
of women among scientists and engineers at colleges and universi-
ties has risen somewhat less than 1 percent from 1974 to 1978,
from 15.1 percent to 16 percent. We don’t know what proportion af
these women are faculty members, what proportion are nonfaculty
researchers or something else.

Within the doctoral population we can examine by field and Ph.
D. cohort—and I will supply you in the statement with some of
that information. It shows very clearly that women do not advance
as fast as men in rank, and the variance between men and women
grows broader with the older Ph. D. cohorts.

Neither industry nor Government employ women scientists and
engineers in the proportion in which they are available. Except for
beginning engineers, women earn less than men in every field, at
every degree level, at every level of experience, and in every em-
ployment setting. The salary gap widens with age and experience
and with higher degree levels.

Some of these salary differences can be explained by the fact
that some women withdraw for a time to raise families. Most
return to the labor force as soon as the youngest child is in school,
if not sooner. But many need help to update their skills, obtain
more formal education, or prepare to move into some new science
area where demand exceeds supply.

More than a million women have earned bachelor's degrees in
science and engineering since 1948, but the NSF estimates there
were only 250,000 women scientists and engineers in this country
in 1976. An additional 440,000 of these women were working, but
working outside of science and engineering. Perhaps 300,000 of
them were out of the labor force temporarily, for school or for
other reasons.

Among these women are many who would like to find employ-
ment or opportunity for advanced training in science and engineer-
ing.

My prepared statement enlarges on these matters, and includes
some of the pertinent data.

I would be happy to answer any questions you may have.

[The prepared statement of Betty M. Vetter follows:]
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mathematies. From this group, only 26% of the women, but 47% of the men who entored
college entered a quantitative field - namely biclogy, physical or math science or engi-
neering; and only 46% of that group remained in a quantitative field to the bacecalaureste
level. Among women entering college who took fewer than six semester hours of high
school math, one in ten entered & quantitative field as a freshman bul only 29% remained
in these fields. Thus, for every 100 women in that high school gradusting elass only 21
took six or more semesters of high school math. If all 21 entered college, only five started
& quantitative major and only 2.5 continued in & quantitative field to the bachelor's level,
Among men, 36 of every hundred took six or more semesters of high school math. When
these 36 entered eollege, 17 started in a quantitative field apd 10 completed a bachelor's in
these fields.

Even among women with high mathematical ability, only 50% took six or more
aemestersl of high school math, compared to 65% of the men with high math ability. The
study found that by the time this class reached high school, women faced a continuing
disadvantage with men at four levels: (1) slightly lower basie math skills eompetency, (2)
fewer math courses taken in high scheol for a given level of math competency, (3) a lower
entry rate into guantitative fields for any given number of high school math courses, and
(4) a lower rate of persistence in quantitative fields for the women who entered them. .

Among all women who completed a bachelor's degree in 1976, only 3.2% majored in
the physical sciences, mathematics, computer sciences, or engineering compared to 15.1% of
the men. An additional 5% of the women and 10.2% of the men majored in the bicsciences
while 7.2% of the women and 9.9% of the men majored in the zoeial sciences and 6.4% of
the women and 4.5% of the men earned their degrees in psychology. Put ancther way, 8%
of college graduate wemen in that class majored in quantitative fields compared to 25% of
men. An additional 13.6% of women and 14.4% of men majored in a social or behavioral
science.

Women are 51% of all high school graduates, but only 37% of those who have taken
six or more semesters of mathematies during their high school years. During the period
from 1970 to 1978, women have earned 46% of all the bacheler's degrees awarded, but only
14.7% of those in enginecring, mathematics and physical sciences, and only 32% of all
those in seience and engineerirlug including the social and behavioral sciences. Ower this
decade, women have earned 20% of all Ph.D.'s awarded, but only 9.2% of Ph.D.'s in engi-
neering, mathematies and physical secieneces and only 14.3% of all seience and engineering
Fh.D.'s. Although women are increasing their proportion in these gquantitative fields at
what appears to be a remarkable rate, they cannol reach the 50% level even at the present
rate of increase for ancther 40 to 50 years,
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In a recent book tlitled Fair Secience, sociologist Jonathan Cole reports that among
doctoral men &nd women in some science fields who eerned their degrees in 1957 and
1958, the women were as likely as the men by 1975 to have found jobs in equally prestigious
institutions. By 1970, however, Cole found the women helding significantly lower rank
than the men 12 years after the Ph.D. Although he believes that this is principally because
as a group the women had published less than the men, he also found that even the most
prolific publishers among the women "were not nearly as likely to hold high ranking positions
as their equally prolific male colleagues." Women in academe "still face formidable barriers

to high rank.”
Employment in Industry

It is not only in the academie world that women secientists and engineers are treated
differently than men. They are seriously underrepresented in indusiry in comparison with
their availability. Only 10.8% of all women docteral scientists and engineers were employed
in industry in 1977, compared to 27.2% of men. In part, this is because of the difference
in field distribution among the sciences between the men and women, but this is not the
whole difference. For example, only 23.3% of all employed women doctoral chemists
were employed in industry compared to 53% of men. Less than 13% of doctoral women
seientists were in management or administration, compared to 23% of men.

Employment in Government

In the gwernmen}:. women scientists and engineers are employed in somewhat closer
approximation to their proportions within the available population, but they are generally
émplﬂ}red an average one and a half eivil service grades below men with the same eredentials.
Women are only 5.19% of scientists and engineers in the federal government, and in 1877,
only 4.6% of employed women doctoral scientists and engineers were employed by the
federal government, compered to 8% of men. Some of this difference can be sceounted
for by field distribution, and some by veteran's preference. Some remains. A number of
studiez of employment differences for men and women professionals at various federal
agencies have shown that women in government advance more slowly than men with the
same credentials.

Salaries

The fact that women advance more slowly in the academic ranks as well as in
government and industry accounts for muech of the salary gap that persists into the present,
and has in some Instances, widened (Table 3). But the gap begins with the first job after
college. Except for new baccalaurcate engineers, women earn less than men in every

science field, at every degree level, at every level of experience and in cvery employment
sector. The salary gap widens with age and experience, and with higher degree levels.
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Since beginning salaries are determined in part by-differing demand for graduates in
different fields, it is no surprise that the petroleum engineers among last year's bachelor's
level graduates got average salary offers that were more than $8,000 per year above
offers to humanities graduates. However, this does not explain why women graduates in
the biclogical seiences have beginning salary offers thet are $1,200 less than those for
men in the same eclass; in the health professions, salaries that are $3,000 less and in the
social sciences $1,400 less (Table 4). Only in some of the engineering fields did wemen get
slightly higher salary offers than men,

Among federally-employed scientists and engineers, women's salaries average 25%
below men's, ranging from & differential of 18% in the life sciences to 33% among physical
seientists. Differentials by degree level range from 32% among those with less than a
bachelor's degree to 19% among Ph.D.'s, Even after regression analysis to account for
differences in educational attainment, length of government serviee and sge, an unexplained
differential of 7% remains, ranging from 3% in the life sciences to 17% In the physical

seiences.

Re-entry Programs

Some of the difference in salaries for experienced men and women can be explained
by the fact that many women withdraw from the labor force for a time when their children
are young. However, a recent study by the Secientific Manpower Commission found that
at any point in time, about 85% of women graduates in science and engineering were in
the labor foree, despite the fact that half or more of mothers of pre-school age children
had withdrawn temporarily. Most of them reenter the labor force as soon as their youngest
child is in sehool, and those with higher degrees tend te be working at least part-time
even during their children's pre-school years. (SCIENCE, Vol. 207, pp. 28-34).

Monetheless, women whoe have been out of the labor force for perieds of more than
a year as well as those who are working outside of seienee and engineering because jobs
were not available need opportunities to renew their skills, review and update their
knowledge, obtain advanced degrees in some instances, and even to move into some new
seience area such as computer science where the demand exceeds the supply. Several
fealures of this bill address that problem. There is the need for [ellowships which do
not require full-time study and which do not put eceilings on the age of the recipient.
Retraining programs such as those which have been operated on a pilot basis by the National
Science Foundation over the past few years are valuable. Perhaps most of all, women
need lo know where they can obtain information sbout reentry programs, opportunities lor
fellowships, and basic information about current and projeeted supply and demand in the
various fields of science. The proposed Center for Wemen in Seience would perform this
function mleng with others. '
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Summary

Over the past few years, many efforts have been started to increase the proportion
of women within the seientifie and technological enterprise of the United States. Some
effect already is noticeable. This has led to some feeling that reverse discrimination is
n-écurring, and that programs geared to assist women to cateh up in this professional
workferee should now be stopped. No statistical data available support this contention in any
way.

£Y

Other critics assert that the bill should be widened in scope to inelude minority
men in the target population. The data available by race and sex concerning employment
opportunities, salaries and grade levels indicate that minecrity men trained in secience and
engineering have moved quite close to majority men with the same credentials. Minority
women, on the other hand, show the same problems of lower selaries and lower ranks
than somparable men as do majority women.

The sex-aggregated minority data shows muech wider discrepancy with white males in
those areas with significant numbers of minority women (such as the bioseiences) than in
areas where few minority women are found (such as engineering). Inclusion of both sexes
in combined data for "minorities” masks the significant differences between men and
women seientists in employment and advancement characteristics.

Thiz is not to imply that ﬁlinurit:,r men in science and engineering have no problems.
It is to say that these problems are different than those faced by women of all races in
being able to participate in seience and engineering on an equal basis, and that this bill
should not be expanded to try to treat those problems as if they were the same.
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TABLE 3

DOLLAR AMOUNT OF MEN'S SALARIES OVER WOMEN'S SALARIES,
DOCTORAL SCIENTISTS AND ENGINEERS, BY AGE, 1973 & 1977

1973 Salary Difference 1977 Salary Difference
Under age 30 $1,550 Under age 30 $1,300
A-34 2,590 30-34 2,300
3529 2,840 353 3,900
d0-44 4,310 d0-44 5,100
45-49 5710 4549 &, B00
50-54 5.810 50-54 6,800
5559 5410 5559 8,300
64 5.710 B4 7,200
Crver 64 5,240 Ower b4 6,500
Cwerall gap 16.7% Overall gap W0.5%

SALARIES OF DOCTORAL SCIENTISTS AND ENGINEERS, BY FIELD AND SEX, 13977

SALARY
“"ml \ WOMEN

Source: National Academy of Sciences
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SOURCE: The College Placement Council, A Study of 1978-79 Beginning Offers, Final
Report, July 1979.
TASLE 4
AVERAGE STARTING MONTHLY SALARY OFFERS TO BACHELOR'S DEGREE
~ CANODIDATES BY CURRICULUM AND SEX, 1977-/8 AND 19/8-79
Average & Average §
CURRICULUM SR il [ 0ars | 0e SIS | oppars
1978-79 Total =it 19La1] 1977-78 Total
Men Women| Men | Women | Men | Women | Men | Women
BUSINESS
Accounting 6,260 | 2,939 (%1.205 {81,207 (5,781 | 2.415 {81,124 |$1,125.
Business-General
{inc. Management) 3,345 | 1,451 1,010 ] 1,082 13,337] 1,228 1,004 962
Marketing &
Distribution 1,368 857 | 1,061 | 1,006 {1,288 718 977 9:
ENGINEER NG
Beronautical 564 44 1 1,506 | 1,499 L09 401 1,354 1,345
Chemical A,840 | T.861 | 1,840 | 1.648 |4.225 | 1,068 [ 1.512] 1,517
Civil 3,823 a01 L) 435 | 3,057 472 1,280 1,335
FTectricall 10,006 736 | 1,51 546 |B,0681 531 | 1,366] 1,381
Industrial 1,404 414 LAB86 | 1,506 [1,129 chie o] 3 3
Mechanica Ve | 62| 1535 [ 1550 173551 727 [ 1. 402] 1. 424
Wrﬂ cals 14 127 009 11,54 ] 133 A8 1,521
ning 74 811,603 [71,66 208 71 71,500] 1,415
RucTear (inc.
Engrg. Physics 122 34 | 1,486 | 1,478 265 16| 1,359] 1,370
troleum Bay W[T,.79 11,777 BT ¥ LBhZ LBbe
echnology 1,872 | 76| 1,433 | 1,420 |T,328 52 | T,288] 1,301
HUMANITIES &
SOCIAL SCIENCES
Humanities 258 400 | 1,023 957 392 BB 925 837
Economics? 394 220 [ 1,136 | 1,100 352 233 | 1,03T] 1.002
Other Social Science 620 709 | 1.038 qa14 609 B14 961 B43
SCIENCES
%‘i icultural 464 93 | 1,064 a57 855 102 978 B96
ological 140 104 | 1,048 975 17e 147 | 1,095 464
Chemistry Z23h 143 | 1,340 | 1,319 229 T 0,199 1,108
Computer 1,488 780 | 1,811 | 1,381 [1,394 | 408 | 1,269] 1,756
Health (medical
Professsions 95 375 11,357 [1,104 s2 | a12|1,045] 937
Hathmaﬁr:g 414 342 [ 1,340 [ 1,304 346 333 | 1,192] 1,177
er Physical &
Earth Sciences 2660 52 | 1,380 £51 64 | 1,243] 1,223

| Includes Computer Engineering.
e Includes Metallurgy & Engineering Ceramics.
3 Includes Economics programs with both business and Social Science Orientation.

SALARIES OF SCIENTISTS, ENGINEERS & TECHMICIANS @ SCIENTIFIC MANPOWER COMMISSION 1979
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Senator METZENBAUM. In your testimony, Ms. Vetter, you state
that women are paid consistently less than men. From your data,
can you determine if this discrepancy is due to the fact that women
are actually offered less money for the same position, or 1s it
because men are being offered the higher paying jobs?

Ms. VETTER. Both.

Senator METZENBAUM. Is it also possible that women are paid
less, since the demand is less, in an effort to sell their services and
their asking salaries are usually set considerably less than men?

Ms. Verter. I think so. I think that explains the fact that when
men and women are competing for the same job, the women often
end up with the lower salary than the men. I think it's because
most jobs start off with a salary range available, say from $10-
12,000. If the woman is offered the $10,000, she usually will take it;
while they may have to pay the $12,000 to the man. I think this
explains much of the discrepancy in the beginning salaries.

Senator METZENBAUM. Your statistics are very persuasive. Can
you speculate on the reasons why there are such differences both
in training of women scientists and in employment?

Ms. VErTER. | think the cultural difference has principally kept
women out of the sciences up until now. There have been brief
periods in history—in the twenties, for example—when it was as-
sumed that women were able to go into whatever they wanted to
go into. Then came the thirties and the depression, the forties and
World War II, and the fifties and the GI Bill for the men. The
women went home again to raise families.

I think we are starting back again into the second wave of what
began back in the twenties, opportunities for women to do and be
whatever they want to, regardless of sex. But I think it has taken a
long time and it still has a long way to go to overcome the cultural
barriers.

Senator METzENBAUM. Have there ever been any studies made of
attitudes of employers, or people generally, just people generally,
regarding preferences in hiring men or women? :

Ms. VETTER. There have been a number of studies and there are
still a number going on. The answer is, by and large, the people
who do the hiring are men and, by and large, men still prefer to
hire men.

I think that part of the problem is that little boys are raised not
to let a woman or girl do anything better than they do. That's one
of the standard things one hears said to little boys: “You mean you
let a girl beat you?” That makes it very difficult for a woman who
gets to be in charge of men, it makes it very difficult for the men
who must report to a woman. So it's just easier for everybody else
around that the people who are employing continue to employ men
in the responsible executive jobs.

Senator MerzENBAUM. Do you think we can do anything about
subjective perceptions by legislation?

Ms. VETTER. No.

Senator Merzensaum. Do you feel this legislation would be
meaningful or would it just be an effort on the part of Congress to
react to a problem? We say we're concerned and want to do some-
thing about it, but do you think at the end of 5 or 10 years we
would be much better off with the legislation and without it?
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Ms. VETTER. Yes, sir; I think we would. I think it is important to
note that most people don't do anything they don’t have to do. Any
time there are obligations put in by the law—or even opportunities
put in by the law, to be taken advantage of—that will allow a
change to take place over what has happened before, and then
gradually, as women do move in to some of these positions, some
men become convinced that, indeed, women can be scientists.

The more of this that happens, the better it is. And I think it's
true in the way of salaries, too. Our society has always equated
cost with value—that more dollars represent more importance. I
think if women ever get treated equally in terms of salaries, they
will also get more of the recognition. I don’t think that will happen
except with some law to push it.

Senator METZENBAUM. It is my impression that even if women
have the same educational opportunities as men, the career devel-
opment process still differs between the two groups.

What do you think is the time in the career developmental
process that is most critical for women?

Ms. VETTER. I suppose the most critical point has to be back in
the early years before they get out of high school. The women who
fail to take the necessary mathematical requirements are very
rarely going to come back in at some later stage and be able to
pick this up.

But I think it's equally important—to recognize that the women
who have gone through this procedure to become scientists have
been filtered very highly—have gone through an awful lot of filters
and have come through an awful lot of barriers—and it's high time
for the younger ones coming up to be able to see that if they go
through all of this, they will have an opportunity at the same
kinds of jobs and the same kinds of salaries as men.

Senator METZENBAUM. I guess your point is “let the filtered
woman rise to a total fulfillment”, something like that?

Ms. VETTER. Yes, sir.

Senator MeTzEnBauM. Thank you very much.

Ms. VErTER. Thank you, sir.

Senator METZENBAUM. Our next witness is George Pimentel,
Deputy Director of the National Science Foundation.

We're very happy to welcome you here today, sir.

Dr. PiMENTEL. Thank you.

STATEMENT OF DR. GEORGE PIMENTEL, DEPUTY DIRECTOR,
NATIONAL SCIENCE FOUNDATION, ACCOMPANIED BY DR.
JAMES RUTHERFORD, ASSISTANT DIRECTOR, SCIENCE EDU-
CATION

Dr. PiMENTEL. Mr. Chairman, I appreciate the opportunity to be
here today. Dr. Atkinson very much regrets that a previous com-
mitment prevents him from being here.

I have a prepared statement, and with your permission, I would
like to submit my statement for the record and summarize my
remarks.

Senator MerzENBaum. Without obliectiﬂn, so ordered.

Dr. PimenTEL. NSF wholeheartedly supports the goals of S. 568,
the Women in Science and Technology Equal Opportunity Act. We
believe, as I think every member of your committee does, that it is



26

in the national interest and in the interest of fairness to promote
the full use of all human resources in science and technology. An
important part of this is that women have opportunity and encour-
agement for full participation in science and engineering careers.

With respect to the details of S. 568, there are some technical
issues that deserve consideration. These technical issues, discussed
in the testimony, concern such issues as salary, flexibility, and
accountability.

Let me turn to what I believe is the real issue of the hearing
today, as initiated by Ms. Vetter. There are some encouraging signs
to take note of in choosing an optimum way to address this issue.
One wants to look not only at the overall statistics of the labor
force in which are embedded the last few decades of cultural disad-
vantage that women have suffered, but also at the more recent
data which indicate what is happening today. Ms. Vetter already
indicated, for example, that the proportion of women earning doc-
torates in science and engineering approximately doubled in the
years from 1970 to 1977, including increases in every field. The
number of women entering engineering with bachelor degrees over
the period 1969 to 1978 grew tenfold. The tenfold growth is not
based on a negligible number in 1969; it's a statistically significant
growth and indicates that change can occur very rapidly.

I would like to say a few words about the trend of activities in
the National Science Foundation with respect to this issue.

Early in the seventies in our ethnic minorities and women in
science program we began to support research and experimental
models directed at understanding the roadblocks that confront both
minorities and women entering science careers. These studies indi-
cated that some of the same mechanisms seem to channel minor-
ities and women away from science.

Two principal types of projects were supported with respect to
women in science: Studies to understand why women are underrep-
resented, and experimental projects to test ways to increase the
movement of women into science careers.

In 1976 this led to the initiation of the women in science pro-
gram, (WIS), that focused attention on three groups: college and
university students, women with degrees in science who are not
currently active in science, and high school students. The experi-
mental programs of science career workshops and visiting women
scientists have been well received and they give evidence of being
effective. The science career workshops directed at undergraduate
students and the science career facilitation project, these two activ-
ities will continue in 1981 with 30 science career workshops and 13
science career facilitation projects.

With reference to scope, let me quote these numbers. In fiscal
year 1978 we attempted to reach some 5,100 participants. In 1979,
1t rose to 7,550; in 1980, it may reach 8,000; and in 1981, we expect
to reach 11,000 girls and women in these two programs. The sum of
these numbers is 31,700. Of course, many of those are undergrad-
uate students. Some of those who took part in the science career
fa:rzllltatmn project are women in the work force.

I'o try to place this in some sort of scale, the 1974 NSF statistics
of scientists and engineers in the labor force indicate that there
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were roughly 100,000 scientists and engineers who were women in
the labor force.

Now, this number sounds in conflict with something that Miss
Vetter said—

Ms. VerTtER. NSF has changed its numbers since then.

Dr. PiMENTEL. I have the quotation from this table in the book
that came out just last year.

In any event, whatever the numbers, this can be seen as a very
significant activity in terms of the very large number of partici-
pants.

As another indication of NSF’s interest the line item minority
women and the physically handicapped has increased by 61 percent
in 1981, the relative to the 1980 budget. The programs specifically
targeted toward women in science are increasing 40 percent, from
1 million to 1.4 million.

As another indicator of our programs and the trends, which I
emphasize are recent trends in 1968, of NSF's graduate fellowships
10 percent went to women. Ten years later, in 1978, 30 percent
went to women.

In postdoctoral fellowships over a much shorter time scale, from
1975 to 1978, the women's percentage went from 11 percent to 30
percent. The affirmative action quality in that program is sug-
gested by the fact that 30 percent of these postdoctoral fellowships
went to women, though only 26 percent of the applicants were
women.

Those statistics indicate, I think, the effectiveness and scope of
some of our programs. They lead us to a significant conclusion
relevant to some of the questions you asked Ms. Vetter.

We believe that the early adolescent years are an extremely
crucial time, during which you can change attitudes. At the presec-
ondary school level the social imprint is not yet established. At
that level, one does have a very good chance of interesting both
minorities and women in math and science, of giving them the
feeling that this is just as much an activity in which they can excel
as anyone else. We are placing a special emphasis there.

Along with that, it is crucial to place focused emphasis on prep-
aration of the teacher. Teacher attitudes at that level are very
important in the classroom, because, teachers can convey their own
feelings of inadequacy and their own feelings of bias. The idea is to
make sure the teacher is aware of the subtle ways in which those
attitudes can be conveyed and is prepared to act in the opposite
direction.

I agree that there is nothing more important at these early years
than emphasis on mathematics. There is no question in my mind
that entry into the quantitative fields of science and engineering
depends very heavily on a feeling of comfort with mathematics,
and I believe the cultural attitude toward women in mathematics
has been one of the primary blocks of entry.

The fact that these attitudes can change rapidly is shown by this
statistic: in Puerto Rico, some 68 percent of the students entering
mathematics are women. Obviously, there may be different cul-
tural settings, but this statistic nevertheless shows that one can
change attitudes rapidly.
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Let me just say a few more words about statistics. We mentioned
that in bachelor’s, degrees the number over the last 10 years has
increased tenfold. At the Ph. D. level, the degrees awarded in 1955,
1965, and 1975, indicate the nature of the changes that we are
seeing. In 1955—new chemistry Ph. D. degrees in chemistry—hey
represented 5 percent women. In 1965, this had changed only to 6
percent.

In 1975, that number had doubled. That shows it is a very
considerable acceleration and it indicates that attention to this
problem is bearing some fruit.

I would like to give one more statistic—on starting salaries.
Again, I am quoting statistics in chemistry because the statistics
are relatively firm there, and statistically significant in terms of
the number responding.

For bachelor’s degrees in 1977, median starting salaries in indus-
try for men were $12,500; for women, $12,600. In colleges and
universities, the median salary was $8,300 for men, $8,400 for
women. For all employers—high schools, Federal Government, hos-
pitals and so on—the numbers came out to $12,000 for both men
and women.

For master’s degree holders in industry, the statistics are consist-
ent with the negative indications that Dr. Vetter quoted. For men
in 1977, the starting salary was $15,500; for women, $14,500—and I
don't know why those numbers differ from bachelor's degrees and
Ph. D.s. For chemistry Ph. D.’s in industry, the 1977 starting
salary for men was $20,000, for women, $20,165. Not a significant
difference, but perhaps significant because it is on the positive side
rather than on the negative side.

I think this indicates that society does want change, and it's
possible to change salary discrepancies.

In closing, let me say again that—we are already undertaking
many of the activities authorized in S. 568. Equally important, in
my view, is the special attention being paid to women and minor-
ities in all of our programs in science education. We list a number
of these programs in my testimony. In every one of these programs
we are trying to direct specific attention to addressing the special
needs of minorities and women.

The NSF takes great pride in the contributions these programs
have already made, and we reiterate our strong commitment to the
goals underlying S. 568,

[The prepared statement of Dr. Pimentel follows:]
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STATEMENT BY DR. GEORGE PIMENTEL
DEPUTY DIRECTOR, NATIONAL SCIENCE FOURDAT ION
BEFORE THE
SUBCOMMITTEE ON HEALTH AND SCIENTIFIC RESEARCH
COMMITTEE ON LABOR AND HUMAN RESOURCES
UNITED STATES SEMATE

March 3, 1980

MR. CHAIRMAN AND MEMBERS OF THE COMMITTEE:

Thank you for the opportunity to comment on behalf of the National Science
Foundation on the revised Women in S5cience and Technology Equal Opportunity Act,
5. 568, The Foundation strongly believes that the vitality of the Nation's
scientific and technological efforts can be enhanced by the full involvement of all
individuals possessing interest and talent in science and engineering. The
underrepresentation uf\uumen in most aspects of the Nation's science and techmology
enterprise must be changed -- it is not fair and it represents the Toss of a
significant naticnal resource. With the increasing importance of science and
technnlﬁgy in our society, we can no longer afford to bypass this important talent

pool.

There is some evidence that the situation s improving.undoubtedly aided by
shifts in the attitudes of the society in general as well as by programs designed
to address the underrepresentation of women in science and technology. Enrollments,
for example, of women in 5ﬁience and mathematics courses are increasing. These
signs encourage NSF, as they should encourage other institutions, that our efforts

in this direction are effective and should be continued.

It is useful to discuss 5. 568 in the 1ight of W5F's recent and on-going

activities to increase the participation of women in science. After early efforts in

60-TE1 O - BO = 3
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A second experimental sub-program, Science Career Facilitation Projects,
has funded projects aimed at women with science degrees wha have been away from
science for at least two years. The objective is to update and amplify the original
scientific training of the participants to the point where they can enter graduate
programs or obtain immediate employment in science. The projects have been largely
in fields characterized by greater than wsual underrepresentation of women and by
good opportunities for employment. Analysis of the program's impact indicates that
even a relatively short program can significantly update the skills of women who

have been away from science for a considerable time period.

The Visiting Women Scientists Project was a pilot program carried out during
academic years 1977-78 and 1978-79. During the two years, 90 women scientists and
engineers visited approximately 250 high schools throughout the Nation, serving
as role models to some 40,000 students, and providing career information to teachers.
and counselors as well as to the students. Evaluation results were quite positive,
indicating a high degree of interest on the part of high schools in having such
visits, willingness on the part of the women scientists to make additional wisits,

and the encouragement of female students to seek further information about science

careers. This experience, including the development of materials and compilation

of a roster of visiting -,.fmenu"gcientistslnnu sgrves as a model for other interested

organizations and groups.

In addition to the specially targeted efforts of the WIS program, the
Science Education Directorate is now making special efforts to encourage and facilitate

the participation of women in science in all of its programs. Two of Science
Education's current priorities -- the focus on early adolescence and the focus on

improving the status of underrepresented groups in science -- will increase the
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5.

this committee by 5. 568 may be inajpropriate:

--=The bill specifies that the Committee determine the allocation of
appropriated funds to programs and activities authorized by S. 568.
Khile the NSF would solicit and welcome Committes advice and recormenda-
tions on allecation of funds, it is recommended that the bill allow
the Director to allocate anmy such funds. This is required in all other
KSF programs by NSF policy and procedures, which are designed to
fulfill and guarantee NSF accountability for the disbursal of public

funds appropriated to its programs.

---The bill specifies that the Committee will evaluate the effective-
ness of activities undertaken in response to 5. 568. While the
Committee will undoubtedly need to utilize the results of such
evaluations, it would require a substantial staff and expertise
not likely Lo be present on the Committee, and furthermore, would

duplicate ongoing staff effort of the NSF.

~== The bill specifies the Committee will be paid at the GS-18 rate
of compensation. While for some federal agencies the GS-18 rate is
the norm, the NS5F has a long-established tradition of drawing on the
expertise of the field and reimbursing with a more nominal amount.
To avoid internal and discriminatory differentials in
compensation rates among advisory committees, the compensation of amy

Committee for Women in Science should be in accordance with existing

H5F policy.
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Senator MerzenBaum. I think our first two witnesses have very
clearly spelled out the issues. I think, Dr. Pimentel, you point out,
maybe from a male perspective, how far women have come. Ms.
Vetter also points out how far they have come but how much
further they still have to go.

Dr. PimENTEL. Yes, sir.

Senator METZENBAUM. And in that connection——

Dr. PiMmENTEL. I agree with the last part, but not the “male
perspective.” [Laughter.] I have three daughters.

Senator MerzENnBaumM. Let me come to the issue before the com-
mittee.

Are you in favor of the legislation or opposed to it?

Dr. PiMENTEL. [ am in favor of the goals of the legislation. I do
believe that we have authority to conduct a very significant frac-
tion of the proposed programs and, in fact, are conducting many of
them—not all of them by any means. Consequently, I feel that
insofar as we have those programs in place, the legislation may not
be necessary.

There are one or two aspects of the program which I believe
would be difficult to rationalize with the administration’s policies.
For instance, the addition of the $25 million, would be in contrast
to the administration’s attempt to observe some fiscal restraint.

Senator MerzenBauMm. How much of an increase is the National
Science Foundation asking in this year’s budget?

Dr. PimenTEL. The total increase is some 15 percent.

Senator METZENBAUM. On the total number?

Dr. PiMENTEL. Yes, sir.

Senator MErzENBauM. And what are those total numbers?

]{Zilr. PiMenTEL. Eleven forty-eight is the total amount requested,
and——

Senator METZENBAUM. Eleven forty-eight? That's $1.148 billion?

Dr. PIMENTEL. Yes, sir.

Senator METZENBAUM. And that is about 15 percent more than
your budget for last year?

Dr. PIMENTEL. Yes, sir.

Senator MerzensauM. That obviously exceeds the inflation rate
and obviously exceeds the rate of increase of health requests and
many other requests in the budget?

Dr. PiMENTEL. That's correct. The President has made a specific
commitment to the continued support, even in difficult budgetary
times, of fundamental research as an activity in the long-range
interest of the country, and I believe in this policy. :

Senator METzZENBAUM. He has also made a commitment, as I
understand it, to the Equal Rights Amendment and is concerned
abl_:-:_mt women's rights. Out of that $1.148 billion request, if you find
»25 million, do you think that will be a deterrant or any special
problem either for you, OMB, the President, or the Congress?

Dr. PimenTEL. May I respond by observing the activities specifi-
cally targeted toward women, in a budget that is going up 15
percent, were increased 40 percent. I think that indicates our
desire to place emphasis in that direction.

Senator MerzEnsaum. That's like the Chinese who told me,
when I visited them, how their rate of growth had been 19 percent
a year over the last 10 or 12 years in industrial output. Then I
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a}slked them for their base figure and found it was difficult to get
that.

This 40 percent increase may not be that significant, depending
upon what your base is. If the base was so low to begin with, it
doesn’t really mean that much.

Dr. PiMENTEL. Senator, I would agree if that were all the Foun-
dation is doing. I want to remark again that we feel the emphasis
on the fjunim‘ high school level, the preadolescent level, is a pro-
gram of very great importance to increasing the access of women
in science. I have indicated also that in all of our science education
programs we have made a conscious effort to move toward the
entry of women and minorities into science. Presently, those pro-
grams devote approximately 18 percent of their funds in the direc-
tion of increasing the access of women to science. So pulling out
that one number very much underestimates the total activity of
the National Science Foundation in this arena.

Senator METzZENBAUM. I understand the increase for women is
from $1 million to $1.4 million.

Dr. PimEnTEL. That's in the specific line item for women. When [
guoted the number 18 percent, that, of course, refers to the sum of
a large number of programs. In fact, the list is appended to my
testimony.

Senator MerzenBaumM. Dr. Pimentel, last year at the fiscal 1980
NSF appropriation hearings, NSF stated that it was requesting a
$500,000 reduction in the minority, women, and handicapped sci-
ence program. The reason given—and I quote—"In that program,
which was experimental, we felt that we had learned enough there
so that we could move some of those funds elsewhere.”

Now, this year you're asking for $400,000 more, an increase for
women in science programs. What has changed?

Dr. PimentEL. May I ask Dr. Rutherford, who is the Assistant
Director for Science Education, to address that question?

Dr. RutHErFORD. Last year, you know, we really felt that the
fundamental issue here is to get some 20-odd programs that serve
our schools, our colleges, at all levels doing different tasks, to
address the problem of access of minorities and women. It would
never be sufficient to have labeled programs because we simply
could never get sufficient money, and besides, it duplicates wgat
we're already doing.

Therefore, we made a strong effort to move in one program after
another more and more activities, where we use our regular pro-
gram funds to address this issue.

I felt that we were making enough headway in doing that that
we were in a position where we could reduce, in a tight budget, the
women in science funds. Because as we track this, we are, in fact,
dramatically increasing the investment we're rnal-ung in this pro-
gram, this problem.

Now, Congress last year saw it differently. Congress view of the
situation was that we shouldn’t have reduced those programs. We
reached these matters by consensus and it seemed to me that as a
matter of adjustment this year we would try to do both; that is to
say, listen to Congress, as we do from time to time, not always, and
get that message, deal with it, and in the meantime continue to
strengthen our other programs.
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Dr. PimenTEL. The reduction was explicitly connected with our
desire to place more emphasis on the needs of minorities and
women through the much larger investment of our regular pro-
grams. We have increased the percentage of the funds in these
regular programs for that purpose.

Dr. RurHerrorp. If I could add one other thing about the funds
and the question of the $25 million, it is the nature of the budget-
ing in the Foundation that the science education budget and re-
search budgets are essentially two different things. They go by
different sets of rules and are determined in quite a different
process.

Almost all of the things in the bill before you would, in fact, be
located in the science education budget. So the question is $25
million as a fraction of $85 million, which is the science education
budget. Suddenly it looks to be quite a different percentage than
when you're addressing it to the research budgets which are deter-
mined separately.

Senator METzENBAUM. Let me just ask a final question, which is
the same question I asked before.

You have indicated you support the general concept of the bill,
but I gather you have difficulty with the $25 million appropriation.
Having said that, does the Foundation support the legislative ap-
proach to this problem as spelled out in this bill?

Dr. PiMeNTEL. I can only reiterate the reply I made, and I'll not
make reference to the appropriation aspect of it. The National
Science Foundation is engaged in many of the activities that are
specifically called out—not all—but the ones in which we are en-
gaged we believe are very responsive to the needs. We do not
believe that additional legislation is needed for those purposes.

There are one or two provisions in the bill that are not activities
that we now carry on because we believe there are other, more
effective approaches. Consequently, we would again say the legisla-
tion is not necessarily needed.

We believe in the goals of S. 568 very strongly.

Senator METZENBAUM. But you do not support the legislation?

Dr. PiMENTEL. That is correct, sir.

Senator METzENBAUM. Thank you very much.

Now, Miss Vetter, Dr. Pimentel has made some statements that
are somewhat at variance with the thrust of your remarks.

Very briefly, I think it's only fair that I give you an opportunity
to respond or to comment in connection with anything Dr. Pimen-
tel has stated, that you feel you would like to rebut.

Ms. VETTER. Only in one instance, in the data. I know where he
found his $1 million figure. Apparently you don't know that NSF
has revised all those figures, and [——

Dr. PiIMENTEL. | would not have quoted them if I knew they were
revised.

Ms. VerreR. I have both the old ones and the new ones with me.

Dr. PiMenTEL. It was a specific reference to the number of
women in the work force.

Ms. Verrer. Yes. I think this is one of the things the bill does
not address—well, it does, but very indirectly.
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Senator MeTzENBAUM. Well, you know it, and the doctor knows
it, but would you share the information with us so we may know,
what and in what way was it revised?

Ms. VErTER. Upward. NSF had never done anything much about
looking at what proportion of the scientific work force was made
up of women or minorities until about 1974, at which time they
started some data processing in that field and came up with a very
astonishing finding, that of all the women who had been trained in
science and engineering and who were counted in their data as
being scientists and engineers, 53 percent were in the labor force
and 47 percent were out of the labor force. This was such an
astonishing finding to those of us who were more familiar with the
data in regard to working women who had graduated in any field,
and this meant that women who had graduated in science were
much less likely to be working than women who had graduated in
anything else.

This seemed not right to us and we asked them for a grant to
help figure out whether this was true or not. They did give us the
grant and, indeed, in the meantime, they started back looking
through their own figures and found out that they were wrong,
that the real labor force participation was 85 percent.

They revised the figures and have published them, but I'm not
surprised that you haven't seen them because, although the others
were published widely, these appear only in the second appendix of
the detailed statistical tables of the report on scientists and engi-
neers in 1976. So it was not widely publicized. But that has been
changed and it did change the numbers.

One of the problems at NSF is—one of the data problems—is
that the data in the 1970’s has been based principally, of course, on
what was started in 1970 itself, both with the census and the post-
censal survey—and some data problems were inevitable. In 1970
not very many people cared how many women were working. So
the data has been in some ways flawed throughout the decade
because of that.

It is the hope of many of us that as we begin the 198('s, with the
opportunity for new data bases, and for taking advantage of the
fact that if you do a little better sampling for the thing you're
trying to find out, you can find out more about it, that this will
gange in the eighties and we will be able to keep track much

tter.

Dr. PimENTEL. Am [ correct, however, that this is an intrinsic
and very difficult problem in determining the total work force?
You do not feel the other numbers I quoted are flawed, do vou?

Ms. VETTER. No, sir, I think we agreed on the others.

Dr. PiMENTEL. Yes, I do, too.

Ms. VErter. Your salaries for chemists are, of course, the ACS
ones. There are about five sets of salary data for beginning sala-
ries. The ACS ones apply only to members of the American Chemi-
cal Society. The ones collected by the College Placement Council
and the Endicott survey and such continue to show, I'm sorry to
say, that women are slightly below men in just about the same
proportion that the ACS ones showed the beginning baccalaureate
salaries to be slightly above.
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But if we add beginning chemists to the one other field that
shows women picking up just a little more beginning salary, which
is women engineers, we see that we have something really unique
because there aren't any other fields where that’s true.

I might add that the difference is 50 cents a day for women
engineers. It's $180 a year, and that's 50 cents a day. But it certain-
ly makes a difference because it's the first time ever that women
got average starting salaries that were higher than men’s.

Senator METzENBAUM. Thank you very much, Miss Vetter. And
thank you very much, Dr. Pimentel. We were happy to have you
with us today.

We now have a panel of four witnesses. Ann Reynolds, Shirley
Malcom, Margaret Dunkle, and Mary Kostalos.

I am particularly pleased that Dr. Ann Reynolds is a part of the
panel, and I am proud of the fact that she appears here today as
provost of the university from which I myself graduated, Ohio
State University. She is appearing on behalf of the Asscciation of
American Universities, the American Association of State Colleges
and Universities, the Association of Catholic Colleges and Universi-
ties, Association of Graduate Schools, Council of Graduate Schools
in the United States, the American Council on Education, the
National Association of State Universities and Land Grant Col-
leges, and the National Association of Independent Colleges and
Universities. It seems your constituency, Dr. Reynolds, is larger
than mine.

Shirley Malcom is director of the Office of Opportunities in Sci-
ence, American Association for the Advancement of Science.

Margaret Dunkle is president of the Federation of Organizations
for Professional Women, and Mary Kostalos is codirector of women
in science career facilitation program, at Chatham College.

We are happy to have all of you.

Dr. Reynolds, would yvou please proceed first.

STATEMENT OF DR. ANN REYNOLDS, PROVOST, OHIO STATE
UNIVERSITY: DR. SHIRLEY MAHALEY MALCOM, DIRECTOR,
OFFICE OF OPPORTUNITIES IN SCIENCE OF THE AMERICAN
ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE; MS.
MARGARET DUNKLE, PRESIDENT, FEDERATION OF ORGANI-
ZATIONS FOR PROFESSIONAL WOMEN; AND DR. MARY KOS-
TALOS, CO-DIRECTOR, WOMEN IN SCIENCE CAREER FACILI-
TATION PROGRAM, CHATHAM COLLEGE, A PANEL

Dr. ReynoLps. Thank you, Senator.

Mr. Chairman and members of the subcommittee, my name is
Winnetta Ann King-Reynolds. I became the provost of the Ohio
State University 6 months ago, and I am also professor of anatomy,
obstetrics, and gynecology. I am a developmental biologist working
in the fetal period and have recently studied islet cell transplanta-
tion in monkeys to alleviate diabetes, calcium metabolism, and
organic mercury toxicity in the developing primate and humans,
among many other research interests.

My testimony represents the views of a number of educational
organizations which Senator Metzenbaumn has already listed. My
statement has been submitted to you previously and with your
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permission, Senator, I should like to summarize it and make some
personal comments.

Senator METZENBAUM. Your statement will be included in full in
the record.

Dr. ReynoLps. Thank you.

I support many of the t}bjectivea of this bill, for many reasons.
First of all, it emphasizes encouraging voung women in elementary
and high school to become aware of scientific opportunities, and
that is where career decisions are made, consciously or subcon-
sciously.

We see far too many talented and intelligent women enter the
Ohio State University who have never seriously considered the
sciences as an option and whose limited mathematics backgrounds
would make a science major difficult, or overly prolonged at best.

In comparison to the 196(0’s, and to the dismal levels of the
195(0's. The 1970's have brought us increasing enrollments of
women graduate students in sciences. However, the timing is ironi-
cally poor for young women scientists, especially in the academic
job market. Our institutions of higher learning in the United
States are severely limiting tenure track openings, and this condi-
tion will worsen as enrollments level off and drop.

Some of our science department at our institution are approach-
ing 95 percent tenure density. Thus, when we finally do have
increased graduate school enrollments of women to a modest
extent, their job opportunities will be limited and highly competi-
tive. Therefure, I urge that you consider as an addition to the bill a
program of national research awards for young women scientists
targeted for the initial years of young women's careers who have
outstanding potential for research in a university setting. These
awards would be administered competitively by the National Seci-
ence Foundation. They wouid serve to set up a research laboratory,
a prospect that is increasingly difficult in these inflationary times,
and as university resources have grown skimpier.

This is a critical time for the young woman scientist and modest
support at this juncture could insure a lifetime of productive re-
search for her.

I wish to also bring up a note of personal gratitude. There is an
old song, a woman's lament, from an entirely different set of femi-
nine circumstances, that contains the phrase “you made me what [
am today.” The Congress of the United States in the 1950's did just
that for me, by authorizing the NSF predoctoral fellowship awards.
I received one in 1958 as a very unexpected surprise. I was attend-
ing a small teachers college in Kansas at the time. That fellowship
supported me completely through my dectorate in zoology at the
University of Iowa. In fact, several graduate schools competed for
my selection because of that award, and I ended up in an excellent
program.

Jpon completing the doctorate in 1962, I immediately received
my first NIH research award and have had uninterrupted support
since. | am still a coinvestigator on three projects.

The congressional support of the National Science Foundation
and of Health, Education, and Welfare results in graduate school
training of meritorious women and minorities and encourages their
subsequent success in the research field.
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page four

point, they begin the difficult job of building an internationally competitiwve
research program, one which they hope zome years later may result in the awvard
of a fully-cenured faculry posicion.

Young investigators are furcher hampered by the abseénce of modern toocls to
do competitive, front-line research. The amalytical power, and hence the reseatrch
productivicy, of sophiscicated regearch instrumencation is rising at a dizzying
rate. So too, however, ls che cost. Invescigarors vho are successful in the
competition for project funds often find their requests for their tools, imstru-
ments, and equipment deleted from project proposals. Many are severely hampered
in their ability to mount a competitive research career, Valuable time is often
losc. As B resulc, indiwidual researchers are placed at a disadvantage in the
tace to produce the quality and volume of research which would demonstrate
productivicy sufficient to merit a permanent, tenured position.

For these reasons we enthuslastically support the Adminiscractiom's FY 1981
budget request to Increase N5F and.agency support for basic research programs.

In particular, we urge vour support for the new $14.25 million program to begin
renovation of academic laboractories and for the increases proposed for instru-
mentation and equipment programs. {(The N5F science education and faculty develop-
mént programs interlinked with the research programs also play a vital role.
Their continuation and develcpment deserve your support.)

If one adds toc the circumstances I have described the roles of being a
wife, mocher and woman in a traditienally male-dominared enviromment, the odds
against success for even the most talented young women investigators can seem
fmpossibly high. It is here that Comgress might, through 5.568, target a special
effort that would have a salucory and direct resule.

We urge that the Commictee conslder, as an addition to the bill, a program

of Mational Research Awards for Young Women Scientists. We suggest a program

'!'I
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Senator MerzenBaum. Thank you very much.

[ will withhold my questioning until I have heard from each of
the panel members.

Dr. Malcom, we're happy to have you with us.

Dr. MavLcoMm. Thank you for the opportunity to come before this
subcominittee and speak to the women in science legislation.

I am Shirley Mahaley Malcom, program head of the Office of
Opportunities in Science of the American Association for the Ad-
vancement of Science (AAAS). In this capacity I coordinate the
various activities of the office aimed at increasing the participation
and improving the status of minorities, women, and the physically
handicapped 1n science careers. The office was established by the
AAAS in 1973 to address the problems of minorities and women in
science. In 1975, the concerns of the handicapped in science were
added to our mandate.

The history of AAAS’ concern for women in science is a long one.
Not only does the office undertake activities and research on issues
related to women in science, but women are represented through-
out the organizational structure of the association and its board of
directors, serving in 5 of the 11 elected board positions.

QOut of this history of concern that embodies the office which I
now head, and as a minority woman scientist, [ come to you to
speak to the legislation on women in science which is now before
vou for consideration.

I commend the subcommittee for the modifications which it has
made to previous versions of the women in science bill. The pro-
posed legislation has been made strong by the changes and is now
a plan for positive action to address the problems of women's
access to science. As the bill stands, it is very much in accord with
the AAAS position regarding overcoming barriers to women in
science. [ therefore strongly endorse the intent and form of the
proposed legislation.

It is a real and serious problem when the majority of the popula-
tion which is female represents a minority of the science and
engineering work force. It is a real and serious problem when this
underrepresentation has come about in large part because of acts
of omission or commission in the education and training of young
women. It is a real and serious problem when women who have
somehow overcome the myriad obstacles placed in their way during
training for science careers find additional frustration, being more
likely to be underpaid, underrated, undervalued, and under
thumb—unemplnyed untenured, and unrecugmzed

Barriers to women in science exist everywhere—in access, in
training, in employment, in the work place, and in career advance-
ment. Women scientists in the Federal Government are paid less
than men in the same positions. Women scientists in academia are
overrepresented in off-tenure line positions. Young women are still
ln‘aiilng1 counseled out of science and mathematics courses in high
school.

The remedies to problems especially of access and training,
which have kept women out of science, remedies which are being
proposed by the present legislation, involve science programs, not
social programs. It is not just a matter of rightness or equity, but
also a matter of the substance, content, and processes of science. It
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will make a difference to science when women can become full
participants. This issue of the impact of women's full participation
has already been commented on regarding its application to health
care by Dr. Anne Briscoe in previous testimony on this bill.

Present programing efforts on behalf of women in science are
inadequate to bring about the changes within institutions which
must occur if recent gains are to be maintained and expanded.

At present these efforts are neither adequate in scope nor in
level of support. While it may be the policy of an agency to inte-
grate the concerns for and activities directed at women into regu-
lar programing efforts, such policy usually depends on the benefi-
cence of the person—usually man—in charge.

Concern for and emphasis on underrepresented groups within
regular program structure are necessary, but they are not suffi-
cient. There is also the need for additional efforts, specific and
targeted. Current budgets for related programs within the agencies
which are dealing with women's access to science are not sufficient
to stand much more rerouting and rearrangement without resist-
ance and resentment from the science community. New programs
and new money for these programs for women in science are
therefore needed.

It is important that minority women and disabled women are
included specifically in programing efforts. As groups who face
double discrimination, their unique problems must be addressed
specifically, as well as those problems of access and advancement
which they share with all other women.

It is tempting to lump all groups together who have faced and
continue to face discrimination in science, but such seemingly
simple solutions should be avoided unless it is appropriate to ad-
dress their problems together.

Although these groups and others share discrimination, the his-
tory of the discrimination, the nature and the results of the dis-
crimination, and the solutions to the problems brought on because
of the discrimination, are not necessarily the same.

For programs to work, they must first be appropriate to the
problems as they exist and as they originated. The legislation as
proposed is appropriate to address problems of women in science. It
does not include everything that should be done. It is focused
mainly on the things that cost money. Responsibilities for bringing
about full participation of women in science must be shared by all
involved. Removing barriers to women in science will require con-
scious and conscientious efforts on the part of schools, colleges,
universities, industry, the media and professional associations, as
well as Federal, State, and local governments.

I will be glad to answer any questions you might have.

Senator MerzensauMm. Thank you very much, Dr. Malcom.

Our next witness is Margaret Dunkle. We would be happy to
hear from you.

Ms. DuNkLE. Thank you, Senator.

I appreciate the invitation to the Federation of Organizations for
Professional Women to testify this morning on the Women in
Science and Technology Equal Opportunity Act.

I am Margaret Dunkle, president of the federation.
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I would like to summarize my testimony this morning and ask
that my complete testimony, along with the five attachments, be
included in the record.

Senator MeTzenBaum. Without objection, it will be so ordered.

Ms. DunkLE. The Federation of Organizations for Professional
Women is a nonprofit organization committed to promoting equal
opportunity in education and employment for women. The mem-
bership of the federation includes, but is not limited to, a large
number of organizations whose primary concern is science and
technology, as well as the women’s caucuses or committees of a
number of academic associations whose primary concern is science
or technology.

One of the major activities of the federation is the women and
health roundtable, which provides policy information on this im-
portant issue. Additionally, the federation has been active in moni-
toring the enforcement of title IX and the laws guaranteeing equal
employment opportunity to women. The federation is one of the
original plaintiffs in WEAL, the Federation, et al., v. Harris. This
legal suit is the major reason why HEW has made some progress in
enforcing title IX.

Bias and stereotyping of society at large, as well as overt discrim-
ination, put constraints on both the aspirations of girls and the
employment options of women. In no areas are these constraints
more evident than in science and technology, and that is why we
are here this morning.

The previous witnesses have very admirably documented that
problem. So I will not reiterate those points that they made so
well. I do have a couple of attachments to my testimony, including
a National Academy of Sciences study that just came out this year
which further document those statistics, and a couple of short
papers on the status of women in science and technology at
women's colleges which I think provides an interesting sidelight.

I would like to spend the rest of my time commenting on specif-
ics in the bill.

The federation strongly supports the legislation which you are
addressing this morning. Many of the women who participate in
the federation have been personally, severely, and profoundly af-
fected by both the subtle sex bias and the overt sex discrimination
that this bill attempts to reduce or eliminate.

Although many of these women have overcome these barriers,
the road has been difficult for most of them. As Senator Kennedy
said when he introduced the bill last March, “We have a scientific
work force which is dangerously close to being an all-male club
* * * This situation is far too disturbing to be written off as the
natural outcome of an educational and career ladder on which
advancement is based solely on merit.”

Let me address some of the points in the bill which we feel are
especially important. Additionally attached to my testimony, ap-

ndix A, is a rather lengthy section-by-section comment on the

ill, that which will be included in the record.

I would like to emphasize that, although these comments are
fairly lengthy, they are merely improvements or clarifications.

They do not offer major substantive or directional changes in the
bill.
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First, we believe that the bili will be effective in eliminating
much of the discrimination and stereotyping, as well as many of
the specific barriers which limit both full employment opportunity
for women in the science and the aspirations of young women with
scientific talent. )

Second, we believe that organizations specifically concerned with
the advancement of women in science need to be closely involved
in all of the activities authorized under this bill. That provides an
important system of checks and balances without which the bill
cannot be maximally effective.

Third, 1 want to stress the employment focus of the bill. We
believe that the aspirations of young women students to pursue
careers in science and technology will increase in direct proportion
to the improvement of the employment situation in these fields for
women. Therefore, we urge a strong emphasis on elimination of
bias and discrimination in employment.

There is also one specific point I would like to mention. We think
a clarification in section 413 would be helpful regarding visiting
women professors. A new section 413(d) should be added, saying
that institutions cannot count visiting women professors in their
affirmative action or equal employment opportunity statistics.

Fourth, we support the efforts in the hiﬁom assure that reentry
women have access to the services and benefits of the bill.

Fifth, we support the efforts in the bill to coordinate the activi-
ties regarding women in science with other related activities and
programs. We do not believe that this bill duplicates or contradicts
existing programs. Rather, we think it can provide a thoughtful
complement to these programs.

Sixth, we support wide dissemination of all the materials and
data developed under the bill.

Seventh, the data collection and analysis components of the bill
are vital. We support having the Equal Employment Opportunity
Commission responsible for the employment data collection. How-
ever, this section of the bill would be vastly improved by requiring
data by sex and race simultaneously, rather than just by sex.

Eighth, we support the overall provisions in the bill to assure
that the unique situation of minority women and handicapped
women is identified and the efforts of the bill to address this.

In summary, we strongly support the Women in Science and
Technology Equal Opportunity Act, and we urge its adoption. Our
country cannot continue to be denied the scientific talents, creativ-
ity, and skills of women. We believe that the bill provides a mecha-
nism for exerting thoughtful and effective leadersﬁip to assure that
women and girls have full and equal access to use their scientific
and technical talents.

Thank you,

I [Th]e prepared statement of Ms. Dunkle with attachments fol-
OWSs:
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I appreciate the invitaticn to the Federation of Organizations for
Professional Women to testify today regarding S.568, the "Women in
Science and Technology Equal Opportunity Act.

I am Margaret C. Dunkle, President of the Federation. Until
recently, I was a special assistant for legislation at HEW.
Previously, I was chair of the National Coalition for Women and Girls
in Education, and Associate Director of the Project on the Status
and Education of Women of the Association of American Colleges.

The Federation of Organizations for Professional Women

The Federation of Organizations for Professional Women is a non-
profit organization committed to promoting equal opportunity for
women in employment and education. Owver sixty organizations are
affiliated with the Federation in an attempt to reach this goal.

The Federation was formed in 1972 to provide a mechanism for women
in the professions to join together around issues affecting egual
cpportunity for women in education and employment. Although much
of the impetus for beginning the Federation came from women
doctorates in the sciences, the scope and membership has continued
to broaden over the years so that it now represents women in the
humanities, arts, social services, business, and academia as well.

The membership of the Federation continues to include a large
number of organizations whose primary concern is science and tech-
nology. For example, the following organizations are Federation
Affiliates:

Association for Women in Mathematics
Azsociation for Women in Science

Graduate Women in Science/Sigma Delta Epsilon
Nuclear Energy Women

Society of Women Engineers

The New York Academy of Sciences

Additionally, a number of the women's caucuses or committees of
academic associations which are affiliated with the Federation are
in the sciences. These Affiliates include:

American Association for the Advancement of Science
Women's Caucus
Bmerican Association for Higher Education
Women's Caucus
American Association for Women Podiatrists of
the American Podiatry Asscociation
American Chemical Society
Women Chemists Committee
American Physical Society
Committee on the Status of Women in Physics




55

2

American Psychological Association
Committee of Women in Psychology
American Society of Bioclogical Chemists, Inc.
Committee on Equal Opportunities for Women
American Society for Cell Bioclogy
Women in Cell EBiology
American Society for Microbiclogy
Committee on the Status of Women Biologists
American Statisticians Association
Caucus for Women in Statistics
Association for Women in Mathematics
Women's Research Center
Biophysical Society
Women's Caucus
Commiszsion on the Status of Women in the Economics
Professions
History of Science Society
Committee on Women
Institute of Electrical & Electronics Engineers
Committee on Professional Opportunities for Women
Joint Committee on the Status of Women
Harvard Medical Area

One of the major activities of the Federation is the Women and
Health Roundtable, which provides information on this important
igsue to health policymakers, health researchers and others con-
cerned about public policy issues affecting women's health.

The Federation has alsc been actively concerned with the effective
implementation and enforcement of Title IX of the Education
Amendments of 1972, the landmark legislation guaranteeing egual
education opportunity to girls and women. The Federation is one
of the original plaintiffs in the suit, WEAL, the Federation, et
al., v. Harris. This suit has been the major reason HEW has made
pregress in enforcing Title IX.

However, even if HEW or the Civil Rights arm of the new Department
of Education were to enforce Title IX vigorously (which they have
not yet shown signs of doing), there would still be bias and dis-
crimination in education which limit the opportunities of girls
in school. (As an aside, I might add that sex bias and discrimi-
naticn alsc limit access of boys to certain areas. However, by
and large, boys are discouraged from going into low status, low-
paying "female" areas.)

Sex Discrimination and Bias in Science and Technology -- The
Problems Are Far From Being solved

All of the instances in which opportunities are limited for women
and girls are not the result of direct discrimination; rather, bias
and. stereotyping in scciety at large put constraints on both the
aspirations of girls and the employment options of women. 1In no



areas are these societal constraints more evident than in science
and technology.

Recent figures show that, while women have made progress in the
sciences, they are still a long way from being equal in numbers,
status, or salary to men. The National Academy of Sciences, in a
1980 report,"Women Scientists in Industry and Government: How
Much Progress in the 1970's?% repcrted the following regarding
women in industry (1977):

® A guarter of all male scientists and engineers in
the Ph.D. work force, but only 7% of such women,
held positions in industry in 1977.

e Mals doctorate=holders were twice as likely as com-
parable women to be in managerial positlons.

e Although the starting salary differential for women
Ph.D.s has been significantly reduced, the pay
differentials for women scientists who are past
this first step are substantial. Men typically
earn 57,500 more than women among older Ph.D.=s, and
54,000 more in the mid-career group. As a matter
of fact, for the mid-career scientists and engineers
the female/male zalary differentials were noticeably
larger in 1977 than they were in 1973.

@ The sex differences in hiring rates and salaries
are most marked in the life sciesnces where the pool
of women doctorates is relatively large.

The Mational Academy of Sciences resports the following for women
in the Federal government:

e Between 1974 and 1978, the number of women scien-
tists and engineers in the federal government grew
from just under 8,000 to nearly 12,000 -- a 50%
increase. At this same time, total federsl employ-

ment of such personnel increased only 16% (from
134,700 to 156,200).

# Women now account for one in 13 of the federally
employed scientists and engineers at all degree
levels and cne in 20 of the Ph.D. personnel.

& Approximately 21% of the women scientists and engi-
neers (compared to 45% of the men) were abowve the
G5 13 level in 1978.

» The proportion of women scientists and engineers at

the upper levels (GS 15 to 18) increased only 2.4%
from 1974 to 1978.
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# Although women scientists and enigneers were pro-
moted to a higher grade and to management positions
at a faster rate than their male counterparts
betwaen 1974 and 1978, women still only hold about
500 of the 17,600 federal managerial jobs -- less
than 3%.

e Salary differences for women and men scientists and
engineers remain substantial == 54,300 in the mid-
career (age 40-44) in 1978. This difference exists
despite the fact that women's earnings climbed some-
what more rapidly than men's ¢ver this period.

« Among the new accessions; women scientists were
typically hired at a lower grade and a lower salary
than comparable males. This pattern was found at
all degree levels and regardless of the number of
vears since the degree was sarned.

» Sex differences in starting salaries for new Ph.D.s
in government are slight, but for those least six
years past the doctorate this differential grows to
at least $2,400.

e« For recent bachelor's and master's degree holders,
gsex differences in starting salaries and grade levels
remain large, with men earning almost 20% more than
wWomen ,

A copy of this report is attached to ny testimony -- Appendix C,.

I am also attaching some specifie information regarding the
employment situation of women at the MNational Institutesof Health --
Appeandix E.

Perhaps not surprisingly, women in the sclences have, by and
large, fared better at women's coclleges than they have a coeduca-
tional institutions. In a 1979 survey of women on the bio-
medical faculties of women's colleges, the Women's College
Coalition found that:

# 54% of all biomedical faculcy members were wWomen.
# 51% of all full-time biomedical faculty were women.

e Half of the science faculty receiving funds for
rasearch were women, and

s 6l% of the biomedical faculty were involwead in
research projects or ressarch training projects with
undergraduate students, thus providing front line
science training for women undergraduates.



A more complete summary of this study is attached to my testimony
== Appendix B.

Additionally, attached is an article from Science Magazine on

"Baccalaureate Origins of American Scientists and Scholars," by
M. Elizabeth Tidball and Vera Kistiakowsky -- Appendix D.

The Bill -- Comments and Suggestions

The Federation strongly supports the legislation which you are
sponsoring and which we are addressing this morning -- 5.56B, the
"Women in Science and Technology Egual Opportunity Act." Many of
the women who participate in the Federation have been personally
and profoundly affected by both the subtle sex bias and the overt
discrimination that this bill attempts to reduce or eliminate.

Although many of these women have overcome these barriers, the
rcad has been rocky and difficult for them. As Senator FKennedy
said when he introduced the bill last March 7, 1979:

For 50 years educational, institutional, and cultural
barriers have stood in the way of the participation of
women in careers in science and technology. For 50
years we have systematically shut the doors on scien-
tific careers for women by the time they were 17 years
old. For 50 years wWomen have been denied egual educa-
tional and employment opportunities in science and
technical fields. As a result, we have a scientifiec
work force which is dangerously cleose to being an all
male club.

We wonder, as Senator Kennedy did when he introduced the bill:

How many breakthroughs in science might have come from
the 50 percent of the population which has been 8o
arbitrarily discarded? How much more rapid might have
been our advances in areas of national concern? How
many Nobel prizes might have been won? And how differ-
ent might have been our present perceptions about the
role of women in medicine, science, and engineering?

.. This situation is far too disturbing to be written
off as the natural outcome of an educational and career
ladder on which advancement is based solely on merit.

Let me address some of the points in the bill which we feel are
especially important. Additionally, I have included an appendix
(Appendix A) which suggests specific clarifications, improvements
and changes., While this appendix is fairly lengthy, please note
that the comments are suggested improvements or clarification,
not major substantive or directional changes.

® We believe that the bill will be effective in elimi-
nating much of the disecrimination and stereotyping,
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as well as many of the specific barriers, which limit
both full employment opportunity for women in the
sciences and the aspirations of young women with
scientific talent.

We balieve that organizations specifically concerned
with the advancement of women in science need to be
closely involved in all of the activities authorized
under this bill =-- from the identification of appro-
priate activities, to actiwve involvement in the
Committee on Women in Science, to having ready access
to the data compiled or developed under the bill.

We believe that the aspirations of women students to
pursue careers in science and technology will increase
in direct proportion to the improvement of the employ-
ment situation in these fields for women. Therefore,
we urge a strong emphasis on eliminating bias and
discrimination in employment in carrying out the
activities of the bill. We additionally urge that

the efforts to encourage girls and women to enter
scientific fields emphasize developing and expanding
employment areas and fields, rather than traditionally
female areas or fields which are not likely to provide
substantial employment opportunities in the future.

We support the efforts in the bill to assure that re-
entry women == women entering the work force or women
pursuing their education later than the traditional
18 to 22 age -- have access to the services and bene-
fits of this bill.

We support the efforts in the bill to coordinate the
activities regarding women in science with other
related activities and programs. We do not believe
that this bill duplicates or contradicts existing
programs. Rather, we believe that it is a thoughtful
complement to both the laws prohibiting sex discrimi-
nation in education and employment, as well as other
federal programs which encourage the full participa-
tion of women.

We support wide dissemination of all of the materials
and data developed under, and for, this act. The
Ifformation on women in science will be invaluable to
a wide range of people concerned about full utiliza-
tion of women in science and technology. We addition-
ally support the transmittal of the report of the
Committee on Women in Science to the Congress,

The data collection and analysis components of the
bill are vital. Howewver, these sectlnns would be
vastly improved by requiring

race, rather than just by sex. The barriers which
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"Spacific Comments and Suggestions Regarding
5. 568, the 'Women in Science and Technology
Egual Opportunity Act.'™

"Report of the Women's College Coalition
Survey of Biomedical Research Activity in
Undergraduate Women's Colleges,” Women's
College Coalition, 1979.

"Women Scientists in Industry and Government:
How Much Progress in the 1970's?, Hational
Academy of Sciences, Interim Report to the
Office of Science and Technological PFolicy,
from the Committee on the Education and
Employment of Women in Science and Engineering,
1980."

"Baccalaureate Origins of American Scientists
and Scholars,” from Science Magazine, M.
Elizabeth Tidball and Vera Kistiakowsky, Augist 1976.

Information Regarding the Employment of Women
at the Wational Institutes of Health.
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Findings (Section 101, Page 27, line 26ff)

Although the statement of findings in the bill presents a dismal
picture regarding the current status of women in science and
tachnolegy, it is nontheless an accurate picture., It iz also a
picture which makes a strong case for federal initiative and lead-
ership. Woemen are seriously underrepresented in these fields and
multiple discrimination especially works to limit the full parti-
cipation of minority women, handicapped women and older women.

Purpose (Section 102, Page 29, line 2£ff)

The Declaration of Purpose is very well constructed. It recog-
nizes that, in addition to increasing the number of women in
scientific careers, it is necessary to ensure opportunities for
employment and advancement of women sScientists in the current
resource pool. It also recogqnizes that minority and handicapped
women have special needs and that there is a necessity to educate

and inform the public about the importance of the participation
of women in science.

I should like to note the special importance of the second "pur-
pose" =- to increase opportunities for the emplo nt and
advancement of women in science and technology. Without real jobs
and employment opportunities, the other purposes (better prepara-
tion of women in these fields, increased literacy of women in
science and mathematics, public information, etc.) cannot be fully
met. Although changing employment patterns is the keystone of
changing the aspirations of young girls and public opinion, it is
also the most difficult goal to attain. It requires paying women
more, promcting them to policy and responsible administrative

positions, funding them to be principle investigators, and putting
them in positions of real power and responsibility.

Policy (Section 103, Page 29, lines 22ff)

This section incorporates a number of important issues for women
in science and technology. We especially applaud Subsectiocn 5
({Section 103(5), Page 30, line 6ff), which says that activities
under this Act shall "provide for the participation of profes-
sional associations and groups with expertise in-the advancement
of women, especially associations and groups involved in the
advancement of women in science and technology." This provision
is essential because close involvement of, and careful monitoring
by, outside groups whose primary concern . is egqual opportunity for
women are vital components of genuine efforts to effect construc-
tive instituticnal change. An informed cutside constituency,
working with the government policymakers and administrators
responsible for implementing the programs, produces a healthy
system of checks and balances.
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We support purpose #8 (Section 103(8), Page 30, line 16ff), which
emphasizes fields in which the underrepresentation of women is
most sericus and in which existing public and private activities
are insufficient. We recognize that this, unfortunately, includes
virtually every field in science and technology. Even in fields
where women are not as significantly underrepresented in the
entire field, women are almost always underrepresented at the
highest and most responsible levels of these fie . erefore,
we urge you to a report language indicating that if resources
from this act are used in fields in which women are not seariously
underrepresented in the entire field, these resources be concen-
trated on upward mobility of those women in the field, not on
encouraging still more wWomen to enter the field.

We also support the provisions in the Statement of Policy (Section 103
(2)&(3), Page 29, line 33ff and Page 30, line 1ff) which provide

for making maximum use of existing federal programs and providing

for coordination with these programs in carrying cut the act,

While none of the other faderal programs aimed at assuring non-
discrimination and sex eguity would duplicate or necessarily

overlap with this act, efforts at coordination are important to

assure that the varicus programs to promote sex eguity are com-
pPlementary.

We also believe that purpose #4, to use the expertise of women
already in these fields (Section 103(4), Page 30, line 4-5), is
important. These women have first—-hand knowledge regarding the
rewards and problems that face women in science. Additionally,
only they can provide a role model to women students considering
entaring scientific fields.

Sevaral minor points regarding this section:

¢ It would be helpful to clarify the term "institutional

change" (found in Purpose #7, Page 30, line 14), perhaps
through report language, indicating that the term "insti-
tutional change" includes changes in educational institu-
tions at all levels; research and scientific facilities
in educational institutions, the private sector, and the
government; and employment patterns and practices in both
the public and private sector.

& It might be useful to expand Purpose #9 (Page 30, line 20£f),
regarding encouraging cocoperative relationships, toe include
government and the private (non-industrial) sector, as
well as the industrial and academic sectors. This same
comment applies to other sections of the bill where the
"industrial and academic sectors"are specifically
mentioned.



Elementary and Secondary Programs (Section 201, Page 31, line 3ff)

We believe that this section is well constructed and conceived.

We believe that it is important to encourage young girls to gain
scientific and mathematical skills early in their educaticnal
careers, even if they do not choose to pursue a scientific or
technical field. As the bill indicates in Section 201 (k) (5) (Pages
31-32), these skills are important for entry into a host of careers.

We support the provisions (contained in Section 201 (a) to authorize
grants and contracts to strengthen elementary and secondary

school programe in science and mathematics. We applaud the fact
that the definition of entities eligible for these grants and
contracts is sufficiently broad to include businesssowned by

WOMEen .

We support this same language in the section on higher education
programs (Section 202(a), Page 32, line 8), continuing education
programs (Secticn 203(a), Page 33, line 23), and elsewhere in the
bill.

We would like to see report language stressing the importance of
consulting with women's associations and organizations during the
ccnsultation with "public agencies and private entities" reguired
of NSF before awarding funds. (See Secticon 201 (a), Page 31, line
6-7.) These programs are likely to be the most effective if their
implementation is preceeded by thorough discussions with the
intended beneficiaries of this bill -- women and girls, especially
women and girls in the sciences.

We similarly support report language of this type referring to
higher education programs (Section 202(a), Page 32, line 7-8),
continuing education programs (Section 203(a), Page 33, line 22},
the Center for Women in Science (Section 301 (a), Page 34, line 23},
and elsewhere in the bill.

Higher Education Programs (Section 202, Page 31, lines 5ff)

This section (202({a)) covers the wide range of activities appro-
priate to this educational level. We believe that the Section
(202(a) (4), Page 32, line 14ff) which indicates that the program
is to provide continuing education and retraining opportunities
for women whose careers have been interrupted is especially impor-
tant. :

A number of women with scientific or technical talents did not
pursue these talents in their earlier education because of discri-
mination, stereotyping and a desire not to be the lone woman in

an occupation or class. Additionally, even women who did

pursue these fields in their earlier education often find them-
selves re-entering the job market today with obsclete information



after divorce or the death of their husband. These women need
to be retrained so that they can use their skills and abilities
as fully as possible.

We believe that the provisions aimed at strengthening the scien-
tific and technical skills of students whose primary field of

study is not scientific or technical are extremely important.
Familiarity with these areas provides important flexibility which
facilitates future mobility and increased career options. (Section
202 (b) (2), Page 32, line 24ff).

Regarding the provisions of fellowships and career development
grants (Page 33, line 1ff), we strongly support the provisions
allowing eligibility "without regard to when the individual
received an undergraduate degree." Because wWomen returning to
the work force or re-entering college often have financial pro-
blems (as well as credentialing problems), it is important that
these women be eligible for these awards. We also support these
provisions for continuing education programs (Section 203 (b) (2],
Page 34, line 5-&) and elsewhere in the bill.

While such fellowships and grants are a useful component of a
comprehensive effort to increase women's participation in science
and technology, it is important that they be viewed and funded

in context -- as part of the whole program.

We believe that the basis for determining stipends for individuals
need not appear in the bill itself (Section 202(d), Page 33; line
15ff). Such a specification could be left to report language or
the discretion of the Foundation. Perhaps the most impertant
factor == which should be specified in report language -- is that
the factors which determine stipend size not discourage re-entry
women or women with family responsibilities from pursuing scien-
tific careers.

We believe the provisions for continuing education programs
should be similarly treated (Section 203(c), Page 34, line 10ff).

Continuing Education Programs (Section 203, Page 33, line 20ff)

We support the provisions in Section 203(a) which encourage
women who re-enter the work force to pursue new knowledge and
skills in scientific fields (Page 33, line 21ff).

Regarding activities supported by this section, we would suggest
that report language clarify that the term "educational technigues"”
includes efforts han institutional licies and practices
which discourage continuing education for women in the scliences

and technology.
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Center for Women in Science (Section 301, Page 34, line 1Bff)

A Center for Women in Science will provide a positive mechanism
to promote increased opportunities for women in science. We
especially support the encouragement in the bill for the Center
to work with groups active in the promotion of increased
opportunities for women in science (Section 301(b), Page 34,
line 26ff).

We would suggest expending Section 301 (b) (2) (Page 34, line 33ff)
to include activities designed to "alleviate discrimination, bias
and stereotyping against women in science and technology. This

s Important because more subtle bias and stereotyping, as

well as overt discrimination, severely limit opportunities for
women in these fields.

The bill indicates that the Center will work cooperatively with
"appropriate public agencies." We assume that the Center, which
is charged with informing the public about the issues and
identifying activities aimed at opening science fields to

women, will work closely with the agencies charged with enforcing
equal opportunity provisions in the law (Title IX of the Education
Amendments of 1972 with regard to educational oppeortunity; and
Title VII of the 1964 Ciwil Rights Act, the Egual Pay Act, and
Executive Order 11246 with regard to employment opportunities).
Such a cooperative relationship is essential, since incentives
for positive change, such as those provided in the bill,
complement sffective and fair enforcement of laws barring
discrimination.

Research Program (Section 302, Page 35, line 29ff)

We support the research program and are especially interested
in the provisions designed to increase understanding of "the
means to facilitate the participation and advancement of women"
in these fields (Section 302(a)(2), Page 35, line 33ff). It

is especially important both to identify effective ways toc end
digscrimination and bias and to make this information readily
and widely available to so that it can be used and constructive
change can be implemented.

Dissemination (Secticn 303, Page 36, line Gff)

Wide dissemination of the materials, data and research is
essential 1in order to alfect schools, colleges, employers, and
the public.




Media Projects {(Secticn 304, Page 36, line 1lff)

We believe that the media projects activity outlined in the hill
can be extremely useful. Such projects could do much to eliminate
the often unconscious bias in sSociety that tracks women out of
careers in the sciences. s

Although the section dealing with media projects does not
specify the administrative location of this activity, we
urge an administrative structure which is strongly linked
to, or coordinated with, the Center (which also has as one of
its goals "activities to educate and inform the public®}.

Books and Instructional Materials (Section 3053, Page 135, line 30£f)

We support this section. The presentation of girls and women

in bocks and instructional materials plays an important, although
often subtle, role in shaping the aspirations of girls and the
expectations which others have of girls and women.

Since schools replace their text books and instructional
materials infrequently, we would suggest the addition of

report language indicating that an allowable interim activity
would be to develop materials to supplement existing textbooks.
These supplementary materials should either balance the treatment
of women in textbooks or prowvide specific guidance on how to
use biased materials in a non-biased manner. Of course, the
development of such interim materials is not, and should not be
considered, a substitute for materials which are free of bias
in the original. Hence, any interim materials should be
developed in such a way as to maximize the chances that the
biased publication will, when revised, be free of bias.

We alsc believe that there should be active efforts: (1) teo
disseminate this informaticon to schools, organizations and
individuals concerned about egqual opportunity for women in
science; and (2) to encourage the adoption and publication
of these materials by textbook publishers.

Community COutreach (Section 306, Page 37, line 19ff)

We support the community outreach provisions and urge that they
be closely coordinated with media projects and the activities
of the Center.

Museum rPrograms (Section 307, Page 37, line 3I0ff)

We support these provisions,



69

-

Distinguished Achievement n the Advancement of Women in Sciénce
Award isnctfon 31T, Fage 38, line GEE)

We support recognition of pecple -- female or male -- who
have made cutstanding contributions to the participation and
advancement of women in Science. We would hope that any such
awards would be made with substantial publicity so that

they would have the ripple effects of encouraging others to
be supportive of women in the sciences, and encouraging

girls and women to pursue scientific careers.

Mathematics and Sclence Incentive Awards (Section 312, Page 383, line 17f£f)

We believe that providing incentives to schools which demonstrate
a commitment to encouraging the enrcllment of femalés in
mathematics and science courses could, in some instances, be
useful. However, we fear that the current criteria in the

bill for these awards would be biased regionally and by the
overall socico—economic level of the student body.

As a rule, we would encourage using funds under this act for
specific projects, programs and activities, rather than as
incentive awards.

L]

Vigiting Women Sciantists Program (Section 313, Page 39, line 1ff)

We believe that this program provides an important mechanism
both for providing female students with real-life role models
and for providing women already in the sciences with professional
axposure and experiences which they might not otherwise have.

We would hope that such a program would provide substantial
"unstructured” or loosely structured time during which the
visiting women scientists could talk informally with sStudents
regarding their aspirations, the experiences of the women
gcientists, etc.

Reportin Data Collection and Demonstration Projects == Definitions
IEE:t;an tﬁI; page 40, line LEf)

Because of the importance of the definition of "scientifie,
technological and technical positions,"” we recommend that the
words "in consultation with appropriate public and private
agencies, as well as with groups active in the promotion of
increased opportunities for women in Science” be added in
Saction 401(b), following the words "Office of Management and
Budget™ (Page 40, line 23).
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Depending on how the positions are defined, one could get

a very different idea of the status of women in these areas.

It is important that subfield distinctions be recognized

since occupational segregation in the disciplines are all

too often masked when the overall data are grouped by discipline
only.

Reporting Required and Data Collection (Section 402, Page 40,
line Z6ff)

We believe that the data collection reguired by this section
will be extremely useful in identifying problem areas, as well
as methods for overcoming sex bias and discrimination in the
scientific workplace.

The Egual Employment Opportunity Commission is the appropriate
agency to collect these data. EEDC has authority over employment
discriminaiton in both the private sector and government.
Additionally, it is useful to have a third party gather this
information in order to assure that it is collected and

presented in a comprehensive, straightforward and nonbiased
manner.

We cannot emphasize how strongly we believe that the data should
be collected by sex and race simultanecusly. Therefore, we
suggest that the words "sex/race” be substituted for the word
"gender" in Section 402 (k) (1) (Page 41, line 7).

We also suggest that Section 402(b) (1) (A) be improwved by
revising the language to say "the number of individuals in
permanent and temporary and in full-time and part-time
scientific and technical positions; by G5 level or similar
category; by salary lewvel; and by job category or ranking"
(Page 41, Tines 8-11].

Additionally, a new subsection (402(c)) should be added to
provide for the publication of these data and to assure that
the data are widely available to those concerned with

equal opportunity for women in science and technology (Page
42, line 3}.

Annual Report Eection 403, Page 42, line 4ff)

Again, we emphasize the need to gather and report data by sex
and race simultaneously. Specifically, we suggest that Section
§03(b) be revised to say: "The report required by subsection (a)
shall contain an accounting and comparison, by sex/race and

by discipline" etc. (Page 42, lines 16-17).
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Because it is important for the report of the Director to

be available to the public, a new subsection (403(d)) should
be added which reads: "The Director shall make the rapcrt
required by subsection widely available to the public." It

is LEEgrtant that this report (as well as the EEOC data reEart}
be easily available so that the public clearly knows the

Tacts about women's participation -- and non-participation =--
in these areas.

Federal Government Training for the Encouragment of Women in
Ecience [Secticon 411, Page 43, Iine Bff)

We support these provisions.

Demonstration Projects (Section 412, Page 43, line 20£f)

We support these provisions.

Visiting Professorships for Women in Science (Section 413, Page
44, Iine 12ff)

Regarding the wisiting professorships for women in science,

we recommend report language making clear that an institution's
participation in this program must be augmented by other
institutional efforts (especially hiring of women faculty) to
provide women in science with a more egquitable position.

Additionally, an institution should not be allowed to count
federally funded wisiting women professors to make the campus
representation of women scientists appear to be more egual than
it in fact is. Because of the small size of many departments,
being able to count visiting women professors in affirmative
action and EEQ statistics would be misleading and would
substantially skew these statistics. Therefore, we strongl
believe that a section to this effect should be added to tﬁg
bill (a new section 413 (d) specifying that institutions cannot

count these visiting women professors in their affirmative
action statistics).

Committee on Women in Science (Section 501, Page 45, line 3ff)

We believe that, in order for this committee to provide the
most useful guidance, it is essential for it to include

representatives of outside organizations and associatlon whn
have been active in promoting equal cpportunity for women in
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ﬁPEHDII B: REPORT OF THE WOMEN'S COLLEGE COALITION SURVEY OF
BIOMEDICAL RESEARCH ACTIVITY IN UNDERCRADUATE
WOMEN'S COLLEGES

A survey instrument (see attached) was developed by the Biomedical Research
Opportunities for Women (BROW) Work Group to provide the study group
with information regarding current biomedical research activity at
women's colleges. The questionnaire was mailed in early Mareh to
member presidents of the Women's College Coalition, a woluntary organ-
ization of 67 women's colleges nationwide. Presidents of the institu-
tions were asked to obtain relevant data from department chairs im the
following fields: biology, zoology, botany, blochemlstry, organie
chemistry, and chemistry. Of the 66 institutions surveyed, 4§ were
later judged to be inappropriate to the study since they are two-year
institutions. Of the remaining 62, 46 or 741 responded te the survey.
19 of the institutions responded for two separate departments.giving

a total of 65 departments represented in the findings. The sanple
comprizes independent and church-related dnstitutions, urban and rural,
highly selective and less competitive, large (over 2,000) and small
(under 500) institutlons natienwide.

The study revealed that women faculty members at women's colleges were
typlcally full-time faculty members (73X} invelved in research projects
(45.3%) and in research participation/training with undergraduate stu-—
dents (61%). Approximately 4.6 women students in each department
responding are engaged Iin research with faculty, and an average of 2.8
wemen faculty at each department are working with women students om
research projects. Significant publications activity was reported by

a number of the colleges. Of those women faculty engaged in research,
41.2% are involved in-collaborative activities with colleagues.

Relative to thelr enrollment size (whtnh is typically s=mall), the respond-—
ing institutions show a healthy percentage of student majnrs in the bio-
medical sciences. A . :

Some highlights from the survey are outlined below:

. Women constituted 54% of the total science faculties of responding
institutions, 51% of the full-time faculty and 66% of the part-time
faculty

» 64% of all women faculty at these institutions held earned doctorates

. 51.1% of the faculties at women's institutions are engaped in research
activities and nearly one half (48.5%) of those so engaged are women

+ One half of those faculty receiving extermal support for research
(14.7% of the total faculty) are women

- 18.7% of all women faculty are engaged in collaborative research

+» The average department size for a responding institution was 4.9 full-
time faculty and 1.3 part-time faculty members

. 61% of the women faculty are involved in research participation/
training with undergraduate students

WOMEN'S COLLEGE COALITION
Suite 1003 1725 K Sireer, N.W, Washingion, D.C, Hxx
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PREFACE

The Committee on the Education and Employment of Women in Science
and Engineering was appointed by the Commission on Human Resources in
December 1974. Its charge was to examine the social and institutiocnal
constraints that limit the participation of women in science and
engineering and to serve as a focus for efforts to improve their
utilization.

Since September 1977, the Committee's studies have been supported
by the Office of Sclence and Technology Policy, Executive Office of
the President. The Committee's first report to the OSTP entitled
Climbing the Academic Ladder: Doctoral Women Scientists in Academe was
published in April 1979. Included in the report were recommendations for
improved utilization of women in faculty, postdoctoral, and advisory
appointments.

This second, briefer report concerns the status of women scientists ami
engineers in private industry and the federal govermment. In particular,
it examines the extent to which their employment situation has improved
since the advent of affirmative action mandates. The report consists
primarily of amalyses of the available data on doctoral women. A more
intensive study, examining industry hiring of women scientists at all
degree levels and recommendations concerning their recruitment is now
being planned.

Since its inception, the Committee has been chaired by Dr. Lilli

5. Hornig, Executive Director, Higher Education Resource Services,
Wellesley College.
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INTRODUCTION

The majority of doctoral scientists traditicmally have been employed
in colleges and universities, although with considerable variation by
field. Since academic opportunities have shrunk in the last few years
and are expected to decline more steeply in the next decade, a predictably
strong interest in industrial and government employment has emerged. The
extent to which these sectors will absorb a growing share of the Ph.D.
population is mot clear, however.

This issue is particularly relevant to employment prospects for
women sclentists. In the past decade the number of women who annually
earn doctorates in the sciences has tripled, while overall Ph.D. production
peaked in 1973 and has declined slowly since then. In addition,
significantly greater propertions of women scientists than of men have
relied historically on the academic job market, although they have
:harac?eriatinally been employed in untenured positionms and in the lowest
ranks.

The rapid increase im the pool of highly trained women scientists
has coincided with not only a decline in faculty openings, as noted above,
but also with two other important developments: the emergence of affirmative
action regulations and a change in social attitudes about the role of
womeén. The combination of these events might be expected to result in an
increased number of women in industry and government and improved
opportunicies for career advancement.

This leads to an imporcant set of questions. To what extent are women
sciencists in fact moving into these areas? Which industries or federal
agencies are hiring Iincreasing proportions of women sclentises? Do job
functions differ by sex? Are women being promoted to management positions
as frequently as men with the same training? Are salary differences
narrowing?

About the report

This report to the O0ffica of Science and Technology Policy presents
data on the status of women scientists and englneers in private industry
(Part 1) and the federal government (Part 2). In particular, it examines
the extent to which their employment situation has improved in the 1970"s.
The Committee's findings with respect to women scientists in industry

ICommittee on the Education and Employment of Women in Science and Engineering,
Commission on Human Resources, National Research Council, Climbing the
deademie Ladder: Doctoral Women Scientiste in deademe (Washingtom, D.C.)
Mational Academy of Sciences, 1979).
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Primary Data Sources and Their Scope

Source

Survey of Doctorate Recipients,
National Reaearch Council

A survey conducted biennially since
1973 that includes a sample of
abput 65,000 scientists and
engineers who earned Ph.D.s durding
the period 1934-1976. The sample
iz carefully stracified by sex,
field, and other wvariables and

the survey responses welighted so
as to estimate population figures.
The questionnaire used for the
1977 survey is shown in Appendix
A

Surpey of Emrned Doetoratss,
Nationgl Research Counetl

A virtually 100 percent survey of
individuals receiving doctorates
from U.5. institutions. Through
the cooperation of graduate deans,
informacion is collected ac

the time of receipt of the Fh.D. on
educational background and future
plans.

Central Fersommel Data File,
Offtce of Personnel Management

A computerized file of employment
data on all federal personmel. By
gspecial request, a tape extract was
obtained, containing 1974 and 1978
information on the population of
sclence and engineering degree
recipients employed by federal
agencies. A more detailed descrip-
tion of the population is provided
in Appendix C.

Scope of the Data

Estimates from the survey are sub-
ject to possible error due to
sampling variability. Sampling
errors, which provide a measure

of precision or confidence, have
been computed for most statiscics
in the report. A fuller treatment
of the subject is provided in
Appendix B.

The survey does not include persons
with professional degrees in medi-
cine or law. Information on
employment plans at the time of
receiving the Ph.D. is 95 percent
complete,

The data do not include persons
emploved by the various intelli-
gence and security agencies and
persons in ungraded positions.
analyses are limited to 1974 and
1978 comparisons, since 1974 was
the firat year that information on
level and field of education was
routinely collected. Most items
of Information reported here were
100 percent complete.

The







WOMEN IN THE FEDERAL GOVERNMENT

e Between 1974 and 1978 the number of women scientists and
engineers in the federal government grew from just under
8,000 to mearly 12,000 or 50 percent, while total federal
employment of such personnel increased from 134,700 to 156,200
or 16 percent. ({(page 27)

# Women now account for one im 13 of the federally employed
scientists and engineers at all degree levels and one in 20
of the Ph.D. personnel. (page 27)

e Approximately 21 percent of the women scientists and engi-
neers were in G5 13 and above in 1978 compared with 45
percent of the men. (page 28)

# The proportion of women scientists aﬁd engineers in G5 15-18
showed an increase from 2.4 percent in 1974 to 2.9 percent
in 1978. (page 28)

. In general, women scientists and engineers were promoted to
a higher grade and tc management positions at a faster rate
than their male counterparts between 1974 and 1978.

Forty percent of the women who were GS 12's in 1974 had been
promoted to a higher grade by 1978 compared with 28 percent
of the men. Despite these adjustments, women scientists and
engineers still held only about 500 of the 17,600 federal
managerial jobs. (page 31)

# Salary differences for men and women scientists and engineers
remained substantial, despite the fact that women's earnings
climbed somewhat more rapidly than did men's over this pericd.
In the mid-career group -- those age 40-44 -- the differential
in pay amounted to 54,300 as of 1978. (page 34)

# Ameng the new accessions, women scientists were typically hired
at a lower grade and a lower salary than comparable males. This
was found at all degree levels and number of years since the
degree was earned. (page 36)

# Sex differences In starting salaries for new Fh.D.s in government
are slighe, but for those zix years or more past the doctorate,
the differential grows te at least 32,400. (page 36)

# Sex differences in starting salaries and grade lewvels for recent

bacheler's and master's degree holders remain large, with men
earning almost 20 percent more than women. (page 37)

3
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PART 1

DOCTORAL WOMEN SCIENTISTS AND ENGINEERS IN INDUSTRY

Federal laws prohibiting sex discriminacion in employmeft firsc
appeared in Title VII of the Civil Rights Act of 1964. It was nmot until
1971, however, that governmment contractors were required to develop
written affirmative action plans containing goals and timetables. In
1972, Title VII was amended to cover all private employers of 15 or more
persons —— regardless of whether or not they receive federal funds —-
in addicion to public institutions.’ The threat of losing government
contracts due to failure to comply is a real one. To date, the Labor
Department has debarred 21 firms from federal contracts for this reason.

To what extent have these pressures affected the rate of hiring and
advancement of women scientists and engineers? If special efforts are
being made towards more equitable employment, one would expect to find:
(i) an increasing proportion of the pool of qualified women among new
hires, (ii) a narrowing of salary differences, and (iii) growing numbers
of women in management positions.

In this section of the report, we will examine recent trends in the
employment of women doctorates in private industry —- their employers,
work activities, salaries, and other characteristics. The mileposts for
measuring progress will be 1973 and 1977 since these are the earliest and
most recent years for which reliable lomgitudinal data are available.

The data are derived from the National Research Council's 1973 and
1977 surveys of doctorate recipients (see box on page 3). Included are
Ph.D. scientists and engineers in the labor force who earned doctorates
in the period since 1934.

Business and industry employment figures shown here exclude individuals
who are self-emploved.

Supply of Women Ph.D.s

The proportion of women among new science and engineering Ph.D.s has
risen sharply in recent years to a 1977 level of 10 percent in phyaical
aciences, 20 percent in bioscliences, and nearly 30 percent im social
sciences (Figure 1.1).
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FIGURE 1.1 Percent of doctoral degrees in science and engineering
awarded to women, 19701877,

PERCENT WOMEN AMONG DOCTORATE RECIPIENTS

Physical

"J i Boianoet

Enginsaring

u -—f—-—r—_l—f—”l__l—”]
1871 1873 1975 1977

YEAR OF DOCTORATE
SOURCE: Survey of Earned Doctorates, MNational Ressarch Council

Employment Trends

A quarter of all male scientists and engineers with the Ph.D. but
only seven percent of such women held positions in industry in 1977
(Table 1.1). The pattern is similar among the most recent Fh.D. graduates,
and although the proportion of women going into industry has increased
since 1973, it is still under 10 percent. This differential is largely due
to the fact that relatively few of the women Ph.D.s are in engineering and
physics -- fields which together account for about &40 percent of the doctorate=-
level jobs in industry.
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TABLE 1.1 Percent doctoral women eaployed in industty and percent svailable, 1577

Toral I Women
Ph.D.s in Ho. women I Women in Ph.D.
FHeald _industry indusery i [ 4 1 Feg
All fields 61, 500 1,700 31 lox
Englosering, math & physical
sclencas !%% 31 &
Mathematice 1,100 & 7
Computsr sciences 2,900 100 3 7
Physice 3,500 B0 2 2
Chemistry 17,100 500 a ]
Earch sclences 2,800 T 2 &
Enginssring 21,300 100 1 |
Life mclences B, 500 D0 5
Agriculeural scisnces 4 20 1 l}
Madical sciences 1,400 100 b 13
Biologlcal sclences 3,500 280 B 16
Bshavioral & social scilances 3,900 400 2 P
logy 1,800 200 11 FE]
Social scisnces 2,100 200 B 14

SOURCE: Survey of Doctorate Reciplents, Metionsl Resesrch Council

Profile by Industry

Overall, industrial R&D personnel who hold scilence and engineering
doctorates increased by an estimated 8,900 in four years from 37,200 in
1973 to 46,100 in 1979. Women represented six percent of the ner increase.
0f the manufacturing companies, the electrical equipment industry recorded
the largest proportion of women ameng net R&D growth -- 11 percent --
although it sustained one of the lowest rates of growth of R&D persennel
over this period (Table 1.3).!

The most striking under-representation of women scientists and
engineers in R&D appears in the fastest-growing industrial sector, "other
nonmanufacturing" companies, which grew at an annual rate of 14 percent
in number of Ph.D.s employed in R&D, but in which only 3.6 percent of the
additional personnel were women. This sector includes companies engaged in
such activities as agriculture, mining, finance, and wholesale and retail
trade -- fields in which few women scientists are found (with the posaible
exception of retall trade).

IThe "electrical equipment" industry includes companies whese gross revenues
are chiefly from electrical and communications products, such as ATET,
General Electric, and Westinghouse, etc. Industry groups are defined by the
Standard Industrial Classification of the O0ffice of Management and Budget.

10
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1
TABLE 1.1 Four-year growth in R & D persennel’ who hold selence and engineering
doctorates by industry group, including incresse in oumbers of wosen

Docteral B & D Pgrscnnel

‘?‘T!ﬂ-tfﬂl""!!‘. -
Indus Average Annual Bo. o Women as
Guggﬂ 1973 1977, Growth (1973-77) Total Women of Increass
Total employed 37,209 46,088 5.51 ‘B,BTS® 531 6.0%
Classifishle companies 34,974 43,410 5.6 8,436 525 6.2
Manufacturing 32,253 139,603 5.3 7,350 461 6.3
Cheadcals 7,750 9,353 4.8 1,602 98 6.1
Electrical equipment 6,085 6,858 3.0 773 a6 11.1
Pharmaceuticala 3,206 4,297 7.6 1,091 77 Tad
Petroleus and refinimg 3,343 3,900 3.9 557 35 6.3
Instruments 2,259 3,118 B.4 B5% 40 §.7
Ocher Manufacturing 5,609 12,077 5.9 2,468 125 5.1
Ssrvices 1,682 2,066 5.3 384 39 10.2
Other non-manufacturing 1,039 1,74l 13.8 702 25 3.6
Woo-clagsifisble companies 2,235 2,678 5.0 443 & 1.3

Yneludes individuals whose primary work activity s management or performance of research
and development.

Igrandard Industrial Classification.

SOURCE: Survey of Doctorate Recipients, Hational Research Council

Women Managers

Before examining salary differentials between men and women, it is
important to consider possible differences in types of positions held.
The available data on doctoral scientists and engineers in industry do
not indicate the level or kinds of responsibility invelved or experience
required. Nor do many positions in industry lend themselves to classific
tion into well-defined categories such as ocecur in academic and governmer
jobs. The information at hand allows us te categorize jobs by industry
group, primary work activicy, and salary.

Some major differences in work activities for men and women are
evident from Figure 1.2. Men are twice as likely as their female
colleagues to be in managerlal positions -- a difference which we will
discuss later with reference to their comparative salaries. Within R&D
activities, basic research employs relatively more women sclentists and
development relatively more men.

11
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FIGURE 1.2 Primary work activities of doctoral scientists and enginears in industry, 1977

L L=

SOURCE: Sy of D

The 18 percent of women scientists and engineers in management
(R&D and other) in 1977 is actually lower than the comparable statistic
of 20 percent for 1973, although the difference 1s not statistically

For both men and women, the proportion who were managers

aignificant.
dropped between 1973 and 1977, but the 2-to-1 ratioc remained constant

(Table 1.4).

TABLE 1.5 Percent of doctoral seientists and englneers in industry
whose primary work activicy is sanagesent, 1973 and 1977

- Men L. ]
I Hanagers

1973 §0.3 20.0

1977 37.2 ig.1

SOURCE: Survey of Doctorste Rscipients, National Research Coumcil

12
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What about promotions to management positions between 1973 and 19777
Is there evidence that women scilentists and engineers moved into managerial
slots at a greater rate than did male Ph.D. personnel over this period?
Table 1.6 shows that about one in six of the women on R&D staffs (non-
manageseént) in 1973 was promoted to management positions by 1977 as
compared with slightly more than one in five of their male counterparts.
However, the diffarence 1s not statistically significant. In addition,
it should be noted that the data are not segregated by age, which may be
a factor in rate of promotion.

TAELE 1.6 Frosocions of dectoral RAD personne]l to managesent of RiD,
1573 vo 1977, by sex

1973 1977
Fembar om RAD staff m-
it e of R&D
Hen 2,6% 0.4 (+1.0)
Honan 412 17.6 &J.T}

"Based on those responding o boch the 1973 snd 1977 surveye.
MOTE: Estimated sssplisg errors are giwen in pareatheses.
SOURCE: Survey of Doctorate Recipients, Narionsl Research Couscil

Salaries’®

Median industry salaries for men and women sclentists and engineers
differed by nearly 20 percent as of 1977. Undoubtedly, some part of the
observed salary differential is attributable to the relatively higher
numbers of women among recent Ph.D.s.

For this reason, salaries will be analyzed separately for the older
Ph.D.8 == those who earned degrees in the period 1934-1937; the mid-career
group, 1958-1969 Ph.D.s; and three groups of recent doctorates -— those
who earned degrees inm 1970-1972, 1973-1974, and 1975-1976." We will also
examine salary differences when controlled by number of full-time
equivalent years of experience.

Tannual salaries were reported for February 1973 and February 1977. About

95 percent of the survey respondents provided salary information. Medians
were computed for full-time emploved persons omly. Self-employed individuals
are excluded.

*It 18 recognized that these groupings only partially control for salary
differences due to cohort. However, because of the small numbers of women

in industry, a finer break-out by year of doctorate would not afford
reliable estimates of median salaries.

14

G0-781 0 - 80 - 7






r K

95

In all fields, the salary patterns demonstrate a growing differential
with length of experience (Table 1.8). Among industrially employed physical
scientists and engineers with 0-2 years experience, women sarned about $700
or three percent less than their male colleagues. However, for those with
the full-time equivalent of 15 years experience or more, the differential in
pay increased to nearly 20 percent or a dollar difference of abour $6,000.

The salary gap is widest for life scientists. This may stem partly from the
considerable under-representation of women managers in the life sciences, as
noted on page 12. Due to the sex differences in work activities im all fields,

not only the life sciences, we will next compare earnings within primary job
functions, and examine any remaining discrepancies.

TABLE 1.B Median salaries of doccoral sclentisce and engimesers in industry
by field, full-rise squivalenc years of experience, ésd sex, 1977

FPield a=d no. of

I2ase xpariyace oo Hoeesn RS

A1l flelde+
1 yeare or Lees 521,000 g1%9, 500 7.1F
34 vears 3,000 0,900 8.1
=% years 26,600 15, 400 5.2
10- 14 years 30, 300 18,100 6.9
15=1% reare 33,100 17,100 17.8
10=24 years 35,400 18,400 19.8
i} years or more 37,800 L] -

Engizeering. math., and
physical sciemces

1 years or less 21, 200 $10.500 L
=5 yoars 23,000 11,600 Lo
-9 years 26, 9 LN B.&
10=14 years 30, 300 15,700 13.13
15=19 Foard ., 16,800 8.0
=14 years 13,000 18,300 1%.1
15 FaATd BOFE BOTE 37, 500 30,400 18,9
Life sciscces

1 years or less 519,300 " ¥
=3 yaars 13,900 20,300 1o, 5%
9 years 5,700 3,100 0.1
10=14 wears 50, W0 ] -—
15-1% years 38 & --
20=2% years 3,200 . _
1% yeare of more n,ex0 T8, 200 5.0

"hats unreliable; estimated sempling errore are * 571,000 or greater.

+The behawisral and social sclencas are iscluded in "al)] flelde™ Bar are
wot showvo separetely dus to relatively large sampling ervors.

BOTE1 Daly thosd full-tlss saplovwed are inclieded.

SOURCE: Survey of Doctorais Reciplentis, Mailomsl Besesrch Councll

16
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FIGURE 1.4 Median salaries of RED personnel by primary
work activity and years of experience, 1977,

DOLLARS Ithcasands|
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| T T T il
Yoan [ e
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g Years Poiteb e
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E ] S
L owen BEemmemeee
g
15—1‘ o
Ve P

DOLLARS (thousends)

il a0 35 40
| T I 1

&9
Yiears

B

MAMNAGEMENT OF RED

15-18

Y b

Figure 1.4 and Table 1.9 show median salaries paid to R&D personnal
in the engineering, mathematical, and physiecal seciences according to
primary work acrcivity, wvears of experience, and sex. In this analysis,
the life sciences and behavioral and social sciences are not shown
separately due to the small number of women on which the salary estimates
would be based. Women engaged in performance of R&D (i.e., basic
research, applied research, and development) with 3-5 vears experience
typically earned 51,000 less than their male colleagues, while for those
with 15-19 years of experience, the differential increased to $5,000.
Among women managers of R&D, the salary patterns were quite different,
with a consistently large (20 percent) gap in pay, except for theose with
15 or more years experience.

17
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Hedian salaries of RAD personnel in engineering, mathemarics, and
physical sciences, 1977 = :

Hen Women MEE.
Primary work activicy:
Performance of RED
3-5 years axperience 523,200 §22.400 3.4%
6-9 years 26,000 5,200 1.1
10=-14 years 28,500 26,300 9.0
15=19 years 30,000 25,100 16.3
Management of R&D
3-5 years experience $23,400 £18,800 19.7
=9 yaars 30,000 23,500 20.3
10-14 years 32,000 25,800 19.4
15-19 years 36,100 3 400 4.7

*Daca unreliable; estimated sampling errors are greater than + §2,000.
NOTE: Ounly those full-time esploved are included.

SOURCE: Survey of Doctorate Reciplents, Mational Besearch Council

Educational background of women in industry

Across all fields, similar proportions of men and women in industry
had earned doctorates from prestigious departments. In both the EMP
fields (engineering, mathematics, and phiysical sciences) and the life
sciences, the women are significantly more likely to have received their
Ph.D.s from highly rated departments while the reverse holds in the
behavioral and social sciences (Table 1.10).

TABLE 1.10° Recent science and engineering Ph.D.s emploved inm industry in

1977
L from prescigious doctoral ﬂﬂpil‘tﬂnti]’
1970 = 1676 Ph.D.e 1975=-1976 Fh.D.s cnly
Men Women Men Women
All Flelds 41% 41% 0% 383
Engineering, mathematics
and physical sciences &3 L] &4 55
Life sciences 35 41 ik 34
Behavioral and social
sciences 29 24 24 11

YBased on Rocse—Andersen rating of doctoral departsents, published in Eenncth
D. Roose and Charles J. Andersen, 4 Rating of Gradusts Prograema, American
Council on Education, Washington, D.C. 1570.

SOIMCE: Survey of Doctorate Recipients, Hational Research Council.
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doctorate.”

Postdoctoral treining prior to emplovment

Between 1970 and 1976 an increasing proportion of Ph.D.s in the
physical and life sciences elected postdoctoral study following
sraduat:i.nn.E This presumably reflects the fact that fewer traditional
jobs have been available in recent years. When asked whether they had
held a postdoctoral appointment prior to employment in industry about &40
percent of the men in selected filelds reported "yes". Postdeetoral
training was far less prevalent among industrially employed women, except
in the bicsciences (Table 1.12).

TABLE 1.12 Recent eclence and engineering Ph.D.s employed in industey in 1977
and percent who had received postdoctoral tralming, by field and sex

ocooral scientiste in industry 1977

M Women
1970-1576 1 Who bave 1970-1976 T Who have
Fizld _Fh.D.8 held postdoc. Fh.D.s held postdoc.
Physics 1,442 S0 (1) » 13T (471)
Chemistry 4,858 3B (1) 283 W (#I)
Medical sclences 797 41 (+53) EL 23 (11T
Biological sciences 1,386 7 (HI) 159 &5 (#8I)

WOTE: Estimated saspling errors are shown in parentheses.

SOURCE: Survey of Doctorate Recipients, Maclonal Resaarch Council

SCommittee on the Education and Employment of Women in Science and
Engineering, Commission on Human Resources, Nationmal Research Coumcil,
Climbing the Academic Ladder: Doctoral Women Seientiste in Academe
{Washington, D.C.: National Academy of Sciences, 1979).

fommission on Human Resources, National Research Couneil, Summary Report,

Doatorate Recipients from United States Universities, 1970-1976 reports
in the seriss (Washingten, D.C.: MNarional Academy of Sciencesa).
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Industry's views of the desirability of postdoctoral education tend
to be mixed. Some companies regard the additional academic training as
a disadvantage in that it motivates the young Ph.D. away from applied
research and may further create an aloofness that is not consonant with
larger teamoriented research. Other companies prefer the greater
specialization gained by the postdoctoral, particularly in certain rapidly-
changing high technelegy fields. In the past, only a minority of
corporations have actively recruited from among postdoctoral students for
new personnel.’ The fact that in recent years a growing proportion of
young Ph.D.s in industry have taken postdoctorals may indicate that
companies are now increasing thelr recruiting at this level.

In any case it is not clear that the generally lower incidence of
postdoctoral training among women than men in industry has significant
implications to their employers.

Industry hiring

Amomg recent graduates of science and engineering departments, women
have been less likely than men to seek positions in Iindustry. The
reagons for this are not known, but will be explered by this Committee
in a more intensive study of industrial recrultment. Data are available,
however, on the number of new Ph.D.s who were looking for industrial
employment, and how women fare in receiving job offers.

TABLE 1.13 Husber of 1970-1976 doctorate reciplents seeking positions in industry
and percent who had signed contracts at the time of receiving the Fh.D.,
by field, cohort and sex (estimated).

Han Wamen
Total Total
planning Have planaing Hawve
enployment definice Scill esployment definice Stdll
in induscry Job seaking in indusery jab seaking

Toeal 16,551 Fi 211 619 121 6%
Field
Engineering, mathematica
and physical sclences 13,691 i} 21 00 T4 26
Life sclences 1,794 il 23 98 52 48
Behavioral & social sei. 1,066 Bl 19 221 BO 0
Year of Doctorate
1970=-1972 7.30% Bl 19 154 68 32
19731974 5,145 76 24 199 a4 16
1975-1976 4,101 BO 20 266 66 kD

SOURCE: Surwey of Doctorate Reciplents, Mational Research Councll

Hﬂa:iﬁna} Research Council, The Imvisible University: Fostdoctoral Education
in the [mited States (Washington, D.C.: Natiomal Academy of Sclences, 1969),
pp. 197-204.
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Cne measure of their success is whether they have a definite job
at the time of receiving the doctorate. Table 1.13 shows that 79
percent of the men had definite jobs at the time of Ph.D. compared with
72 percent of the women. It should be underscored that the figures are
based on graduates who reported they were seeking positions in industry —-
men or women who were looking for other kinds of positions or who expected
te be unemployed are not ineluded. A greater sueccess in receiving early
offers is particularly evident for men in the 1ife science filelds. About
three-fourths of the male Ph.D.s but only one-half of their female
counteérparts had definite commitments.

If we examine selected cohorts, there appears to have been a relative
improvement in employment prospects for women who earned degrees in 1973
and 1974, followed by a sharp decline for the 1975-1976 women graduates.

Summary and Discussion

Despite a rise In the proportion of recent women Ph.D.s employed in
industry bectween 1973 and 1977, women are still less than three percent
of all doctoral sclentists and engineers in industry. 1In several fields, their
rate of industrial employment is less than half that of their avallability
in the doctoral work forece. The average increase in women's RED
employment -- six percent -- matched the average industrial rate of
growth in R&D personnel during this period, greatly exceeded it in the
electrical equipment industry, and fell far short of the growth in “other
nonmanufacturing” induscries.

The primary work functions of men and women differ significantly.
Women are much more likely than meén to be engaged in research and in "other"
activicies, and men are twice as likely as women to be managers.

Salaries of female scientists and engineers are lower than those of
males, by percentages ranging from about three to almost 25 percent in
various fields and levels of experience. The szalary differences remain
when earnings are controlled by primary job function, and are larger for
managers than for research personnel. These salary differentials increased
from 1973 to 1977, and remain large for all but the most recent hiree.

The evidence cited in this report suggests that despite the similaricy
of women and men doctoral scientists in terms of educational background
and qualicy, womeén are less readily recruited and hired for induserial
positions.

There are thus a number of important indications that despite
affirmacive action requirements which now go back nearly ten years, male
scientists are hired earlier and paid more. The differences become most
marked in the life sciences, where the pool of doctoral women is relatiwvely
large. This is in contrast te the sitpation in academe, where the fields
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of mathematics and chemistry were found to be least receptive to
advancement of women, as documented im an earlier report of this Committea.
With the information available at present, we can do little more
than speculate about the reasons for these considerable differences. Does
the small proportion of women docterates who seek industrial employment
reflect in some measure a perception that such positions will not be
congenial or rewarding? We know wvery little about the specific factors
invelved in such employment cholces and decisions for both men and women.
For example, are women scientists less attracted te year-round emplovment
due to family responsibilities? Does work location or individual mobility
play a larger role here than in academic employment? Are women scientists
in industry more likely than those in academe to be married, and thus to
be especially constrained in their choices? We also have no information
about the extent to which companies maintain explicit or implicit anti-
nepotism policies (which are known to have a disproportionate impact con
women), or whether they recruit through open advertising inm all cases.
Further, the relatively isolated location of some major research
laboratories may make them undesirable for two-career couples, who are
known to prefer the multiple choices available in metropolitan areas.
These dssues underscore the need for information on the marital status
of women scientists in industry.

Given that there are considerable differences among industries in
the degree of utilization of women scientists and engineers, there may also
be zome companies which are markedly more successful than others within
the same industry in recruiting, hiring, and promoting women. Undoubtedly,
in some cases such successes result from particular affirmative action
efforts. It is also possible that some companies have developed a tradi-
tion of more equitable employment without such stimulus.

The sex differences in hiring rates and salaries which persistc
sugpest that affirmative action mandates are not enforced at professional
levels in industry, but a firm conclusion of this sort must await a more
detailed study. The fact that women are such a small fraction of the
doctoral work force in industry implies that they are widely scattered
but does nmot preclude the possibility that they are concentrated in a
few companies in certain specialized work functions which are typically
lower-ranking and lower-salaried. At any rate, the available data do -
not indicate the reasons for the differences we find in employment, work
activities, and salaries for men and women Ph.D.s in industry.
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PART 2

WOMEN SCIEWNTISTS AND ENGINEERS IN THE FEDERAL GOVERNMERT

The federal government has a long history of laws and executive
orders prohibiting employment diserimination. Executiwve Order 11478,
issued in 1969, required each agency and department to maintain an
affirmative program of equal employment opportunity. With the passage

of the Equal Employment Opportunity Act of 1972, enforcement provisicns
were strengthened.

A number of internal government structures have been created to deal
wicth affirmative action programs, recruitment policiles, and bias complaints.
The Federal Women's Program (FWP) was established in 1967 under the
provisions of Executive Order 11375. FWP managers., located throughout
the federal agencies and departments, are responsible for identifying
barriers within their organization and working with agency officials on
corrective strategies. Agency-wide oversight of EEQ policies is carrvied
out by the 0ffice of Personnel Management. (See box on nmext page.)

Recent sex discrimination cases brought against federal agencies
have focused attention on possible bias in promotions. In a July 1978
consent agreement, the Justice Department acknowledged that there had
been widespread discrimination against women professionals at the
Department of Energy. The suit was brought by a manpower anmalyst and
some 255 other women in scientific and other professional positioms.
More recently, a discrimination suit was won by a woman mathematician at
the National Institutes of Health, granting her a retroactive pay raise.
In the DOE case, the government reportedly agreed that there was an $8

million salary discrepancy for men and women in the same types of posi-
tions.}

What iz the gituation for women scientistz and engineers in other
departments and agencies? Of particular interest is whether women are
being hired, paid, and promoted at the same rate as mén with similar
training.

In this section we will examine employment data on men and women
sclentists in the federal government for 1974 and 1978. The data were
obtained from the Office of Personnel Management's computerized files
and include the entire population of interest rather than a sample. (See
box on page 3 for a description of the data base and its scope.) Included
in the following analyses are persons who were trained in science and

Washington Post, 15 July 1978, p. 5.
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I'n February L8978 Alan K. Campbell, Direator of the Office of Persomnel
Momagemant, gubmitted g statement to the Senate Commitiee on Humam Resourcen
for haarings on "The Coming Decade: Amerioan Women and Huma Resources
Polioies and Programs". Following is gn excerpt of his statement on Federal
employment of women:

With regard to Federal eémploymént, women comprised 30.7 percent of the total
Federal civilisn werk force in 1977. They comprised 77.1 percent of employees
in grades 1 through &, but they comprised only 3.4 percent of employees in
grades 16 through 18. Despite the large number of women in the Federal Career
Service, few of them have reached the executive levels.

Of particular concernm today 1s the scanty representacion of women in grades

13 through 15 since these comprise the "feeder group,” the ranks which produce
tomorrow's executives. Since Federal managers tend to £411 top jobs almost
exclusively from within, the paucity of women in the "feeder grades" makes it
extremely unlikely that the supergrade situwation for women will improve markedly
g0 long as we hold to present staffing habits.

Hard daca such ags these explain why the Federal Women's Frogram (FWF) was
eatablished in 1967 -- "to enhance employment and advancement opportunities for
women in Government." The purpose of the FWP is to assist women in applying
for, obtaining, and advancing in Federal employment. The Federal Women's
Program Office, which is part of the Affirmative Employment Programs Office of
the ODffice of Personnel Management, provides Government-wide leadership and
guidance to the Federal Women's Program.

Each Federal agency and department is reguired to have an FWF Manager, and
today there are over 50 full-time and 10,000 part-time FWF Managers around the
world. Each FWP Manager works to identify special employment problems for
women within the Manager's organization. Then the FWP Manager works with top
organization management to develop and implement strategies for eliminating
barriers to full employment opportunicies for women.

Over the past 10 yearg, ve have cercainly seen some progress. Although there
atill are far too few women in the "feeder" grades and in the supergrades,
there has been a significant increase in the number of women in professional
and technical Jjobs in grades 7 through 1ll. Federal employment for women has
been enhanced through repeal of restrictions on women bearing firearms as
Federal emplovees, repeal of helght restrictions for most Federal jobs, changes
in leave provisions which allow advancing up to 30 days of sick leave for
saternity, and increased use of parc-time employsent and flexible working
sachedules. But we atill have a long way to go.

The Civil Service Reform Act of 1978 includes provisions such as merit pay

for supervisors and managers, recruitment for women and minorities where they
are underrepresented, and new performance appraisal systems -— provisions with
tremendous potential impact on Federal womeén. The Office of Fersonnel Management
plans to delegate much of the responsibility for isplesenting these provisions to
agencies. Therefore, the primary focus for agency FWF Managers in the coming
vears will be te help forge these implementing repgulations and to assure that
agency personnel policies and practices are both creative and equitable with
regard to employment for women.
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engineering fields, Bachelor's degree and above.® The population is

further restricted to those employed in professional scientific or
engineering positions or in certain administrative categcriea.l Both
competitive and excepted personnel are included. However, the analyses
are limited to graded positions.

Utilization by field

Between 1974 and 1978 the number of women scientists and engineers
in the federal service grew by 50 percent from just under 8,000 to nearly
12,000, Total employment of sclentists and engineers increased 16
percent over the same period.

Women now account for one in thirteen of the federally employed
scientists and engineers. Their representation varies considerably by
field, however, as shown in Table 2.1.

TABLE 2.1 MNumher and percent women among acientists and engineers in the
federal govermment by field, 1578

All degree levels

Fleld® Ho. Women X Women
All science/engr fields 11,713 7.5
Mathemaricians//scaciscicians 1,963 18.6
Computer speclalists 229 12.1
Physicists 206 2.8
Chemists 979 13.5
Other physical sciemcisrs 550 6.1
Engineers 617 0.9
Agricultural scientists 551 2.6
Bloscientists 1,529 17.3
Soclal sclentists* 4,648 23.3

#Field of highear degresa. Specialties included in sach of the fleld
categories are shown in Appendix C.

Zpurposely excluded are degree recipients in the health and medical
professional fields. The academic fields of science and engineering
that were included are listed in Appendix C, Table C-1.

T5ee Appendix C, Table C-2, for definitions of the selected occupational
series and titles.
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At the Ph.D. level, the government employed about 800 women
scientists and engineers in 1978, compared with fewer than 500 four years
earlier. The proportion of women among doctorate-level personnel --
in the federal government and nationwide -- is shown in Table 2.2. Women
appear to be under-represented in nearly all fields, markedly so in
biosciences.

TABLE 2.2 Percent women among doctoral scientists and engioeers in the federal
government, 1978, and percent in the total labor force

Ph.D.& in

Fleld of federal gﬂrﬂunt" Total labor forces*
doctorate® Bo. men Ho. women I women I women
All sciencefengr. flelds 13,953 761 a2 9.7
Machematicians/statisticians 511 13 6.1 6.9
Computer scientists 50 1 2.0 6.8
Phyaicisca 1,491 a2 Z.1 2.5
Chezista 1,593 95 S:6 6.1
Other physical ecientiste 1,878 62 3.2 3.6
Engineers 2,291 23 1.0 0.5
Agriculcural scientists 1,232 15 1.2 2.0
Bioscientipts 3,011 251 7.7 15.5
"Social scientists 1,842 245 i1.7 18.0

*Specialcies included in each of the field cacegories are shown in Appendix C.
+Central Personnel Data File, U.5. Office of Persomnel Management.

Wk Survey of Doctorate Reciplents, National Research Council, 1977

Grade distribution

The categories of federal employment are defined by Civil Service
grade levels. Comparing the grade distribution of men and women over time
is a measure of their relative status and rates of advancement.

Table 2.3 shows that in 1978, 45.2 percent of the men were GS 13's and
above compared with only 21.3 percent of the women scientists. The gap
is only slightly less than that in 1974, when the comparable data were
45.4 and 20.6 percent, respectively. However, there is evidence of an
increased proportion of women in grades 15-18 —— up from 2.4 to 2.9
percent. This increase in the upper levels, while modest, is important
due to the high visibility of such positions.

For women Ph.D. scientists and engineers in particular, the progress

28



CF

ek e

107

TABLE 2.3 Percent grade distribution of scientists and engineers in the
federal government by sex, 1974 and 1978

(41l degree levels)

1974 1978

Grade Men  Women Men _ Women
Below 11 13.8 1.4 12.8* 39.4

11 17.5 19.7 16.6 19.1

12 3.2 18.4 25.4 20.2

13 23.9 13.2 23.6 12.9

14 12.8 5.0 13.0 5.5

15 7.3 2.1 7.4 2.4
16=18 1.4 0.3 1.3 0.5

is less obwious. While the proportion of men in grades 15-18 remained
the same over this period -- about 23 percent -- the comparable figure
for women Ph.D.s dropped from approximately 12 te 10 percent (Table 2.4).
This may be partly due to an influx of women hired at the G5 11 and 12
levels which will be discussed later in this report (See page 35).

TABLE 2.4 Percent grade distribution of Ph.D. scleatists and enginesrs
in the federal government by sex, 1974 and 1978

{(Ph.D.a only)}

(=3
e
f
-
=]
L=}

Grade Men Homen Men W T
<11 3.8 13.0 6.3 18.2
12 16.4 1.8 16,4 26.0
13 3l.0 3.4 28.9 19.3
14 23.5 20.0 25.0 Lé.4
15 18. 4 10.0 19.3 B.&
16-18 5:1 1.9 4.2 it

Since women comprise relatively more of the recent hires, it is
worthwhile to control by age in comparing their grade distributiom with
that for men. Except for the younger age groups, women sclentists have a
grade profile wvery different from men, in the same five-year cohort (Figure
2.1). And while the grade distribution for men shifts upward significantly
in the late thirties and the forties, the profile for women over the same
age span does not change materially. 1In all age groups, well over half of
the women scientists have not advanced past G5 12, whereas by the early
forties nearly 60 percent of their male colleagues have.
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Senior-level positions

In Table 2.5, we compare the proportions of men and women scientists
and engineers in "senior-level" positions (GS 13-15) and in the "super-
grades" (GS 16-18) by field. 1In most fields of science and engineering,
men are two to three times as likely to be found in grades 13-15. Ewven in
the social sclences where women fare best relative to their male counter-
parts, only one-fourth of the women are in senior-level positions
compared with nearly one-half of the men.

TABLE 2.5 Percent of scientists and engineers in grades 13-18 by fleld and

sex, 1978
G5 13=-15 GS 16=18
Field® Hen Women LT Moman
Mathematicians/statisticians 47T 243 l1.0% 0.42
Fhyaical scisncisca 51 18 1.8 0.4
Engineers &9 18 0.9 0.2
Agriculrural sclenriscs 20 [} 0.7 0.0
Bicecientista 3\ 14 1.2 0.2
Sccial scisncists &6 15 2.9 0.8

*Field of highest degree. Specialties included in each of the field
categories are shown in Appendiz C.

Promotions between 1974 and 1978

In order to better assess the changes in recent years, it will be
necessary to examine separately the statistics for (i) scientists and
engineers who were employed in the federal government in both 1974 and
1978, and (ii) those hired since 1974.

For women scientists and engineers who were already in the federal
service in 1974, an important measure of progress is their rate of

promotion. As indicated in Table 2.6, women were promoted at a faster

rate than their male counterparts between 1974 and 1978. Forty percent
of the women scientists and engineers who were at G5 12 in 1974 had been

promoted to a higher grade by 1978 compared with only 28 percent of the

men. It should be pointed out, however, that in 1974 there were already
gome 45,000 men scientists and engineers in the higher grades compared

with about 1,100 women. In this light, the seeming female advantage in
promotion rates is not unexpected. Nonetheless, the promotion of women
into grades 13-15 is critical as these are "feader'" grades for executive
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posts.” Also important is the finding that about 10 percent of the women
sclientists in G5 15 positions in 1975 had moved into the supergrades.

TABLE 2.6 Scientisce and engineers full-rime esploved in the fedeéral govermment
1974-15978: selected statistics on grade promorions

% promoted
Mumher ar grade im 1974 batwesn 1974 and 1978
Men Wozen Hen Women

All fields

G5 11 17,934 1,053 47.7% 36.6X

Gs 12 24,302 1,031 28.0 40.1

GS 13 25,422 T40 : 18.3 27.5

G314 12,936 262 15.7 22.9

G5 15 6,772 105 5.4 9.5
Physical
scientists

G5 11 2,212 251 51.4% 45.0%

Gs 12 3,785 182 28.2 3.8

G5 13 4,283 132 20.7 22.0

G5 14 2,370 34 19.0 35.3

G5 15 1,377 16 4.5 18.8
Bio-
sciencisca

Gs 11 898 180 46.3 1.4

G5 12 1,103 133 37.3 33.9

G5 13 1,206 84 28.3 15.0

G5 14 645 35 21.3 25.7

GS 15 336 B B.0 0.0

In the physical sciences and biosciences -- the two largest groups

of scientists in the federal govermment -- the relative rates of promotions

of women were favorable, except at the lower levels, where men moved up
faster.

Whether or not one has a Ph.D. is generally thought to be leas
critical for advancement in the government than in academe. This view is
supported by the fact that as of 1978 only one-third of the 1,844 scientists
and engineers in the supergrades were Ph.D.s. Even so, it may be of
interest to examine Ph.D.s separately in terms of promotions. Table 2.7
shows that male doctoral scientists and engineers were promoted out of G5
12-13 more frequently than were comparable women, whereas at G5 14-15, the
women scientists had higher promotion rates. In biosciences, which include
one-third of all doctoral women im the federal service, promotion of women
lagged consistently behind that for men.

“ See remarks made by the director of the Office of Personnel Management in
box on page 2§,
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TARLE 2.7 Ph.D. scientists and engineers full-time employed in federal government
1974-1978: selected statistics on grade promotions

i Promoted
Humber at grade im 1974 between 1974 and 1978
Hen Homen Hen Women
All fields
G5 12 1,455 68 55.7 5.4
G5 13 2,850 104 35.3 33.6
G5 14 2,125 56 24,5 26.8
Gs 15 1,514 27 5.9 11.1
Physical
mclentists
G5 12 300 26 56,7 50.0
G5 13 964 3l 36.5 32.2
G5 14 B24 15 26.3 53.3
Gs 15 654 ) .6 28.4
Biloaclentists
G5 12 393 26 52.2 38.5
G5 13 110 43 33.0 23,3
GS 14 420 21 4.2 15.3
G5 15 243 7 8.2 0.0

Salary increases

How did women seientists and engineers fare in terms of salary
increases over the 1974-1978 period? The following analysis of salaries
is limited to persons full-time employed in the federal government in
both years. Comparisons are controlled by age due to the disproportionately
large number of women in the vounger age groups.

TABLE 2.8 Salary increases for full-time staff 1974-1978: scientists and
engineers in the federal government

Average annual

isn & 1974 HMedian salaries, 1978 increase (X)
Age in 1978 Man Homen Hen Women Haon Homen
Under 30 $11,B60 $10,860 521,300 520,800 15.81 17.6%
30-34 15,980 15,690 24, 750 24,540 11.5 13.0
35-39 , 20,370 19,190 28,070 26,580 8.3 8.5
hl=45 23,140 20,290 32,090 27,830 B.5 8.2
45-45 24,510 20,750 32,770 28,750 1.5 B.5
50 and owver 26, 000 22,200 33,770 30,100 6.8 7.9
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outside the government by field of training, and separate statistics
for the 10 agencies employing the largest numbers of scientists and
engineers. Women comprised only two percent of the newly hired
engineers but nearly 30 percent of the social seientists.

Within academic specialties there is considerable variation among
agencies in the proportion of women hired. HEW ranked First in the
proportion of women scientists hired -- close to 40 percent. Both NASA
and the Veterans Administration (VA), show higher-than-average employment
of women in at least eight out of nine fields, while the Envirenmental
Protection Agency (EPA) and the Department of Transportation (DOT) hawve
a lower-than-average record in seven out of nine fields. The Defense
Department is lower in all nine fields, for the lowest overall proportion
of women sclentists and engineers among these 10 agencies.

TARLE .10 FROFORTION OF WMEN AMONG WIW HIRES: Proportlss of womes among scientists asd 1 hired
fedaral sérvice between 1974 and 1978 (all dagres levels) B e T

" |

£ o a
St i £ B B 2 3 ! g -
all sclencefengr. [lelds I 13.4 .Y 1. WE 2.6 102 .3 3.8 6.3 16.5 1.1
Hathesaricians fazatisticians 3.7 1.7 2.3 Al M. Ine M2 M. M6 529 1%
Computer speclaliscs 14.1 9.3 9.4 M0 NS 138 IR L4 6.8 M0 35,7
Fhysicists 5.8 3.7 18 132 7.7 5.7 31 Q 1] T4 1.8
Chenlats 16.1 0.6 150 .1 FLN 19.1 .0 14.6 §.1 6.9 .o
Ochar physical scientlats 3.0 .7 4.0 5.7 3.3 Ll.7 5.0 1.3 [ 16.7 1.2
Engincars 2.3 1.8 1.0 3.6 L.# i.7 - 1] L.l 2.6 5.5 L6
Agriculrural sclsatisce B 5.4 8.2 6.1 18.2 i.é 3.1 L0.@ 4.1 1.1 6.0
Bloscienciats 2.4 196 BbA 4509 2.7 113 234 WL LS4 S0.0 18§
Social sciencisce .6 18.5 3.5 45.0 1.8 263 0.3 FL A .2 27.8 4.5

-
Flald of highest degree. Specialiries included in each of the field caregories are shows is Appandiz ©.

t

Among Ph.D. sclentists and engineers hired into the federal
government since 1974, women account for only about 8 percent of the total,
although they are more than 16 percent of the recent doctorate=holders
(Table 2.11). In other words, the number of women Ph.D.s among new accessions
iz about half that suggested by their presence in the pool of new Fh.D.s.
Their hiring rates, which vary considerably by field, most nearly correspond
to availabiliry in phyaics and mathematics.
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TABLE 2.12 HEDIAN GRADES AND MEDIAN SALARIES OF WEW HIRES: Medlan G5 lewels and
salaries of sclentists and engineera hired becwesn 1974 and 1978
by highest degree sacned, years #lnce degree, and sex .

Mediar grade Median salary, 1978
Highest degree 1978 (full-cise acaff)
earned Hen Somen Hen Wonen
r 1
Years since:
o [ 6.0 516,100 §13,700
1=2 B.0 6.8 16,100 13,800
=5 10. & 3.1 19,200 16, 0
6=-10 11.4& 16.8 23,100 19,800
»10 12.5 11.1 25,500 23,400
Docrorate
Years since:
0 11.3 W 19,600 L
1-2 11.7 11.6 23,400 23, 200
3-3 12.2 12.0 25,100 23,900
&=10 12.9 12.5 29,800 7 400
»10 14.0 13.0 37,500 31, 700

#Fpwer than 20 women.

Summary and Discussion

The federal government is a relatively minor employer of scientists
and engineers, and the difference between the proportions of male and
female scientists in government employment is much smaller than in industry.
Nonetheless the disparities found -- in grade levels and therefore salaries
—- closely parallel those in industry, with one major exception. That is
that the higher promotion rates for women in recent years give some evidence
of explicit efforts at equalization.

0f concern, however, is the continuing tendency to hire new women
scientists at lower grade levels and salaries than men. While the extent
of this practice has been reduced for recent doctorates, it is quite marked
at the bachelor's and master's degree levels, which include the great
majority of new hires. The imbalance created by the relative preponderance
of women scientists at Grade 12 and below has increased since 1974.

While the finding that women were promoted to managerial positions
more rapidly in the last few years is evidence of efforts at equalization,
the fact that men in the same age groups are still twice as likely as
women to be managers illustrates the magnitude of the inequalities which
remain.

The available data do not identify causes for the sex differences.
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CONCLUSIONS AND RECOMMENDATIONS

A comparison of industrial and government employment for women \w
scientists and engineers suggests several parallels: in both sectors
women and men are distributed differently both in terms of rank or grade
level and in terms of work activities; women with identical education and
work experience as men earn less and have less expectation of advancement.
That this situation, a reflection of the general historical patterns of
employment, should still obtain for older employees is perhaps no surprise:
the very fact that they were disadvantaged in employment over a long period
may now make them less experienced and knowledgeable and therefore less
qualified. That newly trained women scientists face a very similar future
despite nearly a decade of equal-opportunity mandates is cause for grave
CONCETT .

This is not to minimize the very real gains which have been made:
the increases in the proportion of new hires in both government and industry,
the reducrion of salary differences for new hires in industry, and the
growth in promotion rates and consequently salaries for women in government,
represent significant advances. But they are only first steps.

While the percentapge of women seclentists employed in industry remains
low, at about half that of their presence in the work force, it has
increased dramatically in recent years. Even if women were hired at a
utilizaction rate equivalent to men in each specialty, however, thelir total
number in industry would remain relatively small in the forseeable future.
This is especially true for minority women sclentists who still represent
less than one tenth of one percent of all doctoral scientists. For women
in gereral, the proportions of new doctorates in the engineering, mathematical
and physiecal sciences -- the dominant fields for Ph.D.s in industry —— are
small and are expected to rise relatively slowly. Industrial employment of
1ife and social scientista, with large fractions of women, is much lower
than in the EMP fields.

Nonetheless, the disproportionately high unemployment rate of women
scientists, especially in the physical sclences, suggests that recrulters
may not be tapping this pool of available talent or that the doctoral
women themselves may not be aware of opportunities in industry.®

A study to explore the reasons for low recruitment and hiring of
women scientists in industry is mow being plammed by this Committee.

IThe conditions reported here alse prevail in the academic sector, as
documented in a previous repert by this Committee, Climbing the Academic
Ladder: Doatoral Womén Seientists in Academe.

2ps of 1977, unemployment rates for male and female Ph.D.s, respectively,
were: 4in physies, 1.0 and 5.7 percent, and in chemistry, 0.9 and 5.0 percent.
See Science, Engineering, and Humanities Doctorates in the U.5., 1377 Profile,
p. 30.
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Support of this effort is urged. Too little is known sbout general
industrial needs and recruitment of doctoral scientists, on the one hand,
and about the employment choices of women sclientists on the other, to
make any specific program recommendations at this time.

The markedly different distribution of primary work activities for
men and women in industry suggests persistent sex stereotyping of jobs,
which is generally recognized as the basic cause of salary differences,
The fact that a disproportionately high fraction of women scientists and
engineers remains engaged in basic or applied research, without promction
to management, and that their placement in "other", undefined work functions
is even more unbalanced strongly implies a need for more effective equal
opportunity monitoring at professional levels. A question that has been
raised but cannot be answered at this time is to what extent women apply
for these lower positions.

Salary differences between men and women persist even when controlled
for field, full-time equivalent vears of experience, or work function.
Given the necessarily very small number of women scientists and engineers
in a particular field, experience level, or funcrion in a speacific company,
no general statistical amalysis can reveal whecher such differences may be
justified in individual cases. The utilicy of regressien analyses of the
type widely used in assessing faculty salary differentials? ghould be
explored. In any case it is recommended that, in addition to federal compliance
requirements, companies internally conduct analvzes of sglariesz and focus
efforts on speedy rectification of any unjustified differences.

With regard to employment in federal agencies, where salaries are
fixed according to grade levels, our data suggest that far more attention
should be paid to equal imitial job placements. If women scientists, on
the average, are consistently assigned to lower starting grades than men
regardless of their similarity in education and attainments, as our data
indicate they are, then affirmative sction within government agencies must
foecus on these initial grade placements. A special effort should be made
to effect retroactive adjustments, where necessary, for women hired within
the last few years.

Finally, greater attention must be paid to holders of other degrees.
This Committee has been primarily concerned with doctoral women scientists
and engineers in the past, although the above recommendations are intended
te apply to bachelor's and master's degree recipients as well. Our brief
review of government employment of women scientists and engineers at the
lower degree levels shows that inegualities in grade assignment and
consequently in salary are proportionately far more serious for this much
larger group than for womén doctorates. This finding suggests and urgent
need to study in depth the employment of women with bachelor's and master's
degrees in industry.

9Alan £. Bayer and Helen S. Astin, Sexr Differentials in the Academic Reward
Syatem, Science, Vel. 188, 1975, pp. 796-802.
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DEGREE AND EMPLOYMENT SPECIALTIES LIST
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TABLE B-1 Estimated sampling errors (in parentheses) for selected statistics
on doctoral women scientists in industry, 1977

Hen Women
% Employed im business/industry
All Ph.D.s 25.4 (0.3) 7.0 (0.3)
Hew Ph.D.s 25.1 (0.9) 9.1 (1.0}
% Women among Ph.D.s in industry
Engineering, mathematics,
and physical sciences nfa 1.9 (0.2}
Life sclences nfa 4.8 (0.6)
Behavioral & social sciences nfa 9.5 (1.5)
% Distribution of doctoral sciemtists
and engineers in industry
by primary work activity
Management of R & D 27.7 (0.8) 13.5 (1.5)
Basic research 6.7 {0.3) 14.8 (1.5)
Applied research 25.5 (0.6) 29.3 (1.9)
Development 16.3 (0.5) 7.0 (1.1)
Management of non=-R & D 9.5 (0.4) 4.6 (0.9)
Other activities 14.3 (0.5) 30.9 (2.0)
% of Ph.D.s in industry who
earnad doctorate from pres-
tigious department
1970-1976 Ph.D.s 40.6 (1.0) 40.9 (2.7)
1975-1976 Ph.D.s omly 39.5 (2.0) 7.8 (4.5)
X of recent Ph.D.s in industry
who had received postdoctoral
training
Physics 39.9 (4.2) 12.8 (7.3)
Chemistry 38.0 (2.2) 0.4 (4.3)
Medical sciences 41.2 (&.7) 23.0 (10.9)
Biological sciences 37.0 (3.6) 45.3 (8.4)

&8

60=-781 0 - 80 - 9
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Sampling errors for median salaries. Sampling errors were computed for

all median salary figures shown in Part 1 of this report.3 The sampling

error estimates, again assuming a simple random sample, were computed as

follows:

1'

interval for the median salary.

Since the median is the estimated 50th percentile figure,

the sampling error for p = .50 was calculated:

jF_CgﬁT -j.scré.sn} -j.i.s |

The above resulted in am upper and lower bound on .50. Multiplied
by 100, these were translated to upper and lower percentiles.
The salaries assoclated with the upper and lower percentile

figures were then calculated, providing a two-thirds confidence

4§

Example: The estimated median salary in 1977 for
recent women Ph.D.s in industry is 522,100 (Table

1.10). This is based on a sample of 305 such

women. In this case, the sampling error for p = .50 is:

.50(.50) ={.,25 = .03
n 305

Given that p =.50 + .03, the upper and lower percentiles
of interest are (.05 - .03)100 and (.05 + .03)100 or the
47th and 53rd percentiles. WNext, the 47th and 53rd
percentile salaries for the recent women Ph.D.s are
computed—-%21,900 and 522,400. The two-thirds confidence
interval for the estimate of %22,100 is thus 521,900-
522,400,

3he procedure for estimating sampling errors of medians was derived from
Morris H. Hansen, William N. Hurwitz, and William G. Madow, Sample Survey
Metnods and Theory, wvol. 1 (New York: John Wiley & Soms, Inc., 1953),

pp. 448449,

%For readers not familiar with this term, a two-thirds confidence interval
is the interval from one standard error or sampling error below the
estimate to one standard error above the estimate. With two-thirds or
67 percent confidence, the interval includes the average result that would
have been obtained from all possible samples of the same design.
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It should be noted that the confidence intervals for the median
salaries are generally not symmetric. This is because the salaries tend
to be more variable above the median than below the median.

Table B-2 below shows the estimated confidence intervals for median
salaries that appeared in text Tables 1.7-1.9 and Figures 1.3-1.4.

TABLE B=2. [Estimated confidemce Intervals for median salaries, dectaval sclentists
and enginsera in indiarey

(% in thomsands}

Hedian 2y ﬂnnfihgu
From: Balary imterval
TABLE 1.7 1934-1957 Ph.D.s:
All fields {1373) Men $I8.1 $27.%=28.4
Wonsn 22.3 1. 7=11.9
(19773 Men m.3 3. 3=38.0
BF fislds (1973} Hen 7.7 27.4-28.2
Womn 221 21.2=11.7
(1977} Hen 3.4 ¥, B=24.0
Life sclemces {1973) Hen 8.9 20.3=19.6
{1977} Han 3.8 Yo, 6=30.9
1958=-196% Fh.D. 8!
All fields (1973} Hen 21.8 23.1=21.9
komen 0.5 20, 3=10. 8
{1877} Men 3.4 31.2=-31.4
Wozen 7.3 26.6=28.2
B fields (1973) Mem 2.7 22.6-21.8
Women 20.4 30.0-20.8
(1977 Hen 3.3 3.1=31.5
Womer: 2.2 26.3=27.9
Life sciances (19T Hen 21.1 12.8=13.4
Womer 19.7 19.0-20.%
(1977} Man 32.0 30, 8-32.6
Women 26.9 35.7=28.5
Bahavioral and
wocial aclemces (1973) Hoe .y 15.9=29.0
1970=-1972 Ph.D.a:
ALl Eielde (1973) Mam 18.7 18, 6-18.8
Wenan 6.3 15.7-14.9
(1977 Hen 26.8 16.5-27.1
Wb 24.0 23.2-24.4
EMP fields {1973) Men 18,7 18, 6=18.8
Wenan 16.4& 15.7=17.0
(1977 Man 26.8 26.5=27.1
Wenen 1.5 i1, 5=1%.1
Life sciences {1973} Hen 17.7 17.5=17.%
Wonen 14.8 16.3=1%.%
(1977} Hen 5.6 25.1=34.1
Wamen 2.3 21.7-21.9
Behavioral and
soclal eclences (X973} Hes 20.2 13.0-10.8
Woadn 17.5 17.2=17.8
(1971 Hen 9.8 28.5=20. 9
Women M4 28.6=31:1

SThere is 2/3 or &7 percent comfldance that the interval includen
the value being estimated.
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TABLE B=-2. Estimated confidence intérvala for median salaries, dectoral scientists
{continued) and engineers in induacry

(% in thousands)

Median 2/3 Confidence
Fro=: aalary interval®
FIGURE 1.3 1934-1%957 Ph.D.s Men §37.7 5£37.3-38.0
Women 30.0 17.9-31.6
1958=1969 Ph.D.s Men 3.4 .2-31.5
Homen 1.5 26.6-28,2
1970-1972 Ph.D.= Man 6.8 26.5-27.1
Women 24.0 23.2=24.4
1973-1974 Ph.D.s Hen 24.2 24.1-24.4
o - 5 | 20.8=22.3
1975-197& Ph.D.s Man 21.6 21.5-21.7
Women 21.2 20, 7-21.6
TAELE 1.8 All fields
2 yoar# experience or lese Man 21.0 20.8=21.2
Women 19.5 19.0-20.0
3-5 years Men 23.0 22.8-23.2
Women 20.9 20.6=21.3
-9 yvears Men 6.8 26.6=27.1
Woman 5.4 24, 5=26.4
10=-14 vears Men 30.3 30.2-30.4
Women 28.2 26.5-29.2
15-1% years Hen 33.1 32.7-33.5
Woman 1.2 26.3-28.9
20-24 years Hen 35.4 35.0=35.8
Women 28.4 27.5=30.3
25 years or more Men 37.6 36.59=-28.13
EMF fields
? years experience or less “Men 21.2 21.0-21.4
Women 20.5 19.9=21.1
3-5 vears Hen 3.0 22.9-23.2
Women 21.6 20.9-22.1
6=9 vears Hen 26.9 26.7-27.12
Woman 24,6 24.0=-25.8
10-14 years Hen 30.3 30.1-30.4
Women 25.7 25.1=26.9
15-19 years Hen 2.7 32.4-33.1
Women 26.8 25.3-28.1
20-24 years Hen 35.0 34.5=35.4
Women 28.3 27.4=30.1
15 years or mOTE Han 37.5 36.9-34.12
Women 0.5 29.0-3L.9
Life sclences
2 years experience or less Hen §15.3 $18.5-19.8
3-5 yaars Hen 22.9 22.5~13.3
Hamen 20.5 19.9=21.1
69 years Hen 25.7 15.3-16.3
Women 23.1 22.3=-24.1
10=-14 years Hen 30.3 30.0-30.6
15-1% years Hen 35.8 35.3-36.5
20-24 years Han 36.2 35.3=37.4
25 years oOrf more Hen ar.é 35.9=35.0
Women 28.2 26.1-30.0
Behavioral & soclial sciences g
3-5 years experience Haen 23.2 22.2-24.7
69 years Man 27.8 26.6-29.5
10=14 vyears Hen 3l.4 30.6=32.5
Wonan 30.2 29.6=32.2

here is 2/3 or &7 parcent confidence that the interval includes
the value being estimated.
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TABLE B-1. Estimated confidence intervals for median salaries, doctoral scienciste
{continued) and engineers in industry

(5 in thousands)

Hedian 2/3 Confidence

From: salary interval®

TABLE 1.9 EMF fields
Performance of R&ED

? years experience or less Hen 1.4 21.1=-11.6

Women 21.2 20.8=21.5

3-5 years Han 23.2 23.1-23.4

Women 2.4 22.1-22.8

6-9 years Hen 6.0 25.7=-26.2

Women 5.2 24 .5=26.3

10-14 years Men 8.9 28.8-29.2

Women 26.3 25.0=-28.4

15-19 years Men 30.0 25.5=30.3

Women 25.1 24.5-26.3

Managesent of R&D

3=5 yaars Han 23.4 22.6-24.3
Homan 18.8 18.1-20.6
b=9 years Hen 3.0 9.6=-30.3
Homen 23.9 23.21-31.0
10-14 years Hen 32.0 L. 5=232.5
Woman 25.8 25.2-27.5
15-19 years Hen 36.1 35.6=36.5
W 3.4 33.0-36.2

SThere is 2/3 or &7 percent confidence that the interval includes
the value being estimaced.
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TAHLE C-1 Definicien of Science and Enginearing Flelda®

Hame of Field Code
Hathemsrics/statistics
Hachematics, gemeral 1700
Statintice, sathesarical &
theoretical 1702
Applied mathematics 1703
Othar, related 1799
Operations research 0507

Cosputer sciences
Cesputer and informacionm

sciences, genegal oroL
Informarion sclsnses &

A¥ALeEs oroz
Data processing o703
Computer programming BT
Syetens analysis 0705
Other, relaced o759

Fhysics
Frysics, general

(excluding biophysics) 19402
Halecular physics 15903
Waclear phyeica 1904

Cheziatry
Chemiscry, gensral

{excludes biochemistry) 1905
Inorganic chesiacry 19066
Orgenic chemiscry 1807
Physical chemlstry 15048
Analycical chemistry 1909
Pharzaceurical chamistry 1910

vither physlcal acismces

FPhysical sciences, geoeral 1901
AStrencmy 1911
Astrophyaice 1512
Atmospheric el & Logy 1513
Geslogy 1914
Gaochendstry 1513
Geophyaics & selamology 1918
Earth sclences, gesetal 1917
Falaontology 1918
Oesancgraphy 1519
Harallurgy 1920
Otaer, related 1959

£ Field
Engineering

Enginesring, general

Asrospaco, asronautical, ascronactfizal

Agricultural

Bigengineering and blomsdical

thesdcal englnsering {includes
petroleun refining)

Fatraleum enginearing (excludes
petroleun refining)

Civil, construction, transporcacisn

Electrical, slectromice,cossusicaticns

Mechanical

Geologleal

Geophyeical

Indizitrial & management

Heeallurgical

Materials

Ceranic

Textile

Mining, minzral

Enginsericg physice

Nuclear

Engineering mechanics

Enviromsental, sanitary

Oeean

Enginsering cachaclogles
(B.5. & higher)

Dechar, realated

Agricultaral sciences

Agriculture, general
Agrosomy (fleld crops, crope

BanEpEsent)

Jodle eclence (manageneal,
conservatlon)

Anisal scisnce (husbandry)

Lairy sclence (husbandry)

Poultry sclesce

Fish, gase, wildlife msnagesent

Borticalture (froit, vegsrable
product Lon)

Orneamantal horticulture
(floricelture, mursery science)

Agricultural, fars sansgement

Agricultural acomomics

Food acience, technology

Forastry

Matural rescurces management

Agrieuleare, forestry techmologies
(8.5, & higher)

Rangs manAgement

feher, related

Envirosmental design, general

Cicy, community, reglonal plansing

G908
e
g0
09l
awLd
o33
GRLd
(i1
9L
o9l
o914
0919
o930
o9zl
(e
(]

0925
0959

0101
olez

003
0104
01035
0106
0107

0u0E

0105
OLn
0111
01113
OLL4
0115

I
oLy
0199
0201
2k

e el
*Based on the "acadesdc discipline”™ of highest degres sarned, as indicated in the Central Persomnel Data Fila.
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TASLE €-2 Occupationsl Ticles Included in the Federal Employment Analyanes
{only for theme with degrees in sclence and engimesring)

PROFESSTONAL
CoDE  TITLE CODE  TITLES
1510 Actuary D406 Agricultural extension
1515 Operacions ressarch 04 34 Plant pathology
1520 HMathematice 0436 PFlant protectioniquarantine
1525 HMachematical staciscician 0437 Horticuleure
L1530 Scatiaticisn [iTA8 Range conservation
Da5? Soll comservation
Q460 Forestry
0630 Soll sciepce
1310 Fhysics Dail Agranomy
0475 Agricultural management
1330 Chemistry Ob B0 Ceneral fish & wildlife
GLg2 Fishery blology
1301 Geperal physical sclence DugS5 Wildlife refuge management
1313 Gaophyeics D4 BE Wildlife biology
1315 Aydrology DaB7 Husbandry
1321 Merralurgy
1330 Ascronomy & apace sclemce 1306 Healeh physics
1380 Hateorology 0501 Ganeral biological science
1350 Geology 0s03 Microbialogy
1360 Geaanography 0405 Pharmacology
1372 Geodesy L] Zoology
0613 Phyaiology
5 Encomo Logy
0801 Ganeral enginsering 0430 Batany
QB03 Safety engineering 0435 Flant physlology
0804 Fire prevention engineering 0440 Genetlice
DE0E Materials enginesring
0810 Civil enginesring
Dale Sanitary engineering o101 Social sclence
0830 Machanical sngineering 0110 Economlat
0340 Huclear engineering 0130 Foreign affairs
0850 Electrical englnesring 0131 Incernational relations
0ass Elsctrenica soginssring 013% Foraign agricultural affairs
0858 Bicoedical engineering 0140 Manpowver teseacch and analyals
Q8sl Aerospace enginesring o150 Geography
0830 Hining engineering : 0180 Faychalogy
0881 Petroleu= enginesring 0184 Sociology
0E30 Apricultural enginesring 010 General anthropology
0as2 Ceramic engineering 0193 Archeology
0853 Cheaical enginesring 13710 Cartography
nass Welding engineering 1373 Land surveying
LR T Industrial enginsering 0020 Commmity planning
ADMINISTRATIVE
0301 General clerical & 0342 Office mervices sanagement
adninistrative 0343 HManagement analysis
0333 Odgital computer systems : 0345 Program analysis
0334 Computer specialist [HESTT Logistics managesent
0340 Program management 0391 Communications mANARESINT
034l Adminintracive officer 0132 Intelligence

0136 Internaticnal cooperation
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Baccalaureate Origins of
American Scientists and Scholars

The undergraduate institutions from which women
have gone on to doctorates differ from those of men.

M. Elizabeth Tidball and Vera Kistiakowsky

-

Uniil the passage of federal antibias
regulations pertaining 1o women in insti-
tutions of higher education, few of these
institutions found it necessary or useful
to examine themselves for evidence of
policies or attitudes that affect women
and men differentially. As a resull there
have been very few studics that would
enable the chamcterization of colleges
and universities with respect to their ad-
vancement of the s1atus of women (1),

The prescnt arlicle 15 concerned with
bul one aspect of such a character-
ization; institutional productivity in
terms of baccalaureate recipients who
have subsegquently carned rescarch-doe-

tarates (2). The productivity of an instin-
tign is here measured in two ways: by
the abgolute number of its graduaies of
each sex who weni on o altain the doc-
tarate, and by the percentage of its gradu-
ales of each sex who did so. Both these
productivities have been assessed also
with respeet to the decades when the
baccalaureates were granted and 1o the
various fieldz of doctoral study. Aparl
from their intrinsic historical imterest, W
is hoped that these data will suggest
ways of characlerizing educational insti-
tutions that will describe more fully their
invalvement in the higher education of
wamen. 5 .

Historlcal Perspective

Early in the ITth ceniury the first
American colleges were founded—for
men. Two hundred years later the notion
thal women were also educable found
expression in the esiablishment by Em-
ma Willard of Troy Female Scminary
(1821} ard by Mary Lyon of Mount Hol-
yoke Female Seminary (1837). While nei-
ther institution was chartered fo gran
the baccalaureate degree, both offered
iwo or more years of courses in all aca-
demic disciplines patterned afier those
available in the best men's colleges and
universities (3). In 1837 Oberlin College
became the first institution 10 admit wom-
cn 1o a baccalaureate degree program,
although full sccess Lo all courses and
departments was not permitted until
some lime later. By the 1B870°s there
were 97 major coeducational insituiions
@) and some 28 women's colleges (F) in
the United States.

Women were not admiited to graduate
schools befare the 1880"s, and even after
they had gained admission they were not
mecessarily  permitted (o receive ad-
vanced degrees (6). Nonetheless by
1920, the first year in which doctorale

Dr. Teilall s profes
T

rmu- phyiu M the H-au:hml; Tnatiug of
Technalogy, Cambridge 02159,




dé;m\,-: were recarded by the Mational
Rescarch Council, BB, or 16 percent, of
the recipicnts were women (7). Since
that time the number of womsn receiving
doctorates has grown mther steadily.
The percentage of doctorates awarded to
women also increased for a lime, reach-
ing a peak in 1945 of 21 percent, But afier
the years of Waorld War 11 it declined 1o
a low of 9 percent in 1954, Nol until 1972
did the proportion again reach the level
of the 1920's; and only in 1974 had i
returned lo the range recorded in the
mid- 15405,

The baccalaureate origing of these
women have not been investigaled pre-
viously, Harmon and Soldz {8) have pub-
lished an extensive survey of doctorate
production in the United States which
inclodes a rank ordering of bacealaureate
institutions by member of doctorale recip-
ients according to the decade of receiv-
ing the doctorate. A second study, car
ried out at the City University of New
York (9), rank-orders 20 baccalavreale
inslitutions by the aumber of graduates
who received doclorates in each of 22
fields. A third study, by Hardy {0},
rank-orders baccalaureate institulions ac-
cording to the percentage of graduates
who earned doclorates during the years
|9H0- 1939 and 1950-1961. Mone of ihese
studies has given results separately for
women and for men,

Only a few siudies have been pub-
fished which focus on institutional pro-
ductivities for women. In one (1), 1500
women randomly selected from all those
cited for career achievement in Wha's
Wha of American Wemen served as the
data base: Their bacealaureale degrees
had come from 39 women's colleges and
180 coeducational insiiiuitons. In propor-
tion to the total number of women gradu-
ates in their respective  gradualing
elasses, the women's colleges had 1wice
ihe representation in this sample that the
coeducational institutions had, Approxi-
mately B0 percent of these women had
sdvanced degrees. In other pilol studies
{12. 17} a high proporiicnal productivily

of women's colleges with respect 1o - -

tainment of the dociorale has been
noted, But thus far there have been few
daia 1o suggest which among the other
types of undergraduate institetions have
been especially productive of women
who attained the doclorate.

The Data Base
Sources of educational sl:lisl.l"cs on

institutions and individuals present me-
merous difficuliies. The items chosen for
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inclusion vary, as does the siybe of pre-
senlation; there are inconsistencics from
one era io the next, and from one collect-
ing agency to another. :
Prior to 1917-18 very Iiile information
aboul baccalaurcale degrees is available
{I4). From 1917-18 {0 1937-38 the iodal
number of baccalaurcale and first profes-
sional degrees awarded by each instiiu-
tion to each sex is given for every second
academic year in the Bieaninl Survey of
Education, compiled by the Depariment
of the Interior. During the early 1940°s
oaly very incomplele informalion was
published (3). Since 194748 the 1otal
ber of baccalaureate and first profes-
sional degrecs awarded by cach institu-
tion to each sex is given for each academ-
ic year in Earned Degrees Conferred,
published by ihe Depariment of Health,
Education, and Welfare (15). However,
the scparate idemification of baccalau-
reafe and first professional degrees from
cach institulion was nol accomplished
uniil 1961-62. In te present study these .
dita have been separatpd where neces-
sary by means of a correction factor (16).
Thus in addition (o errors from reporting,
recording, and retrieval, errgrs may arige

Table 1. Undeigraduste Enatitutions that ranked

Trom the approximations involved in the
carrcction factor, The separation is nee-
essary, however, to improve the compar-
ability of the bases from which the doc-
torate population coubd be expected in
the various colleges and universitics. The
lack of baccalaureate dala prior (o 1917
and 1he discontinuity befween 1938 and
1947 have restnicied the present calcula.
thons of percentage outpul 1o four dec-
ades—the 1920%s, 1930°s, 1930°s, and
1960's, " 3 .
By contrast, docloral data are contin-
ugars and unambigeous. Since 1920 the
Doctorate Records File has listed the
number of dociorates received each year
by sex, baccalavreate instilution, year of
baccalaureate, doctoral institation, and
docioral field, Errors arising from the
use of ihese data are therefore restricted
te thode related to reporting, recording,
or retrieval. The enumeration of bac-
calavreate recipicnts who later camed
doctorates was accomplished by wsing
daia from ihe Fle from 1920 through
1973, the most recent year for which
doctoral information was available at the
time af the study. However, the bac-
calaureate years represenied by this pop-

highest in number of graduates of each sex in

the periad 1910-1968 who obtxined doctories in the peniod 1920-1973,

Wamen Men
Fank
Institution Mumber Tnslilution I mbar
1 Hunler College 1.110  University of Califpmia, 6,619
Berkeley
2 University of Califoonia, 926 Universily of Wisconzin 6,548
Berkeley
3  Banard College B4& ity College of Mew York 6,192
4 University of Wiseansin Universily of IHinois 5700
3 Un versity of Michipan T3 Mareard University 5 aks
& Wellesley College 768 University of Michigan 4,703
T Un'versity of Chicagn 737 University of Minnesoia 4.4%1
] Un vrtu'lilfll_:l' Minnesola Tl Massachuseis Institute of 4126
Technalogy
¥ Brioklyn College 688 Codnell Unaversity 4,002
182 Rasbclife College E84  University of Ohicago 367
1 Mew York Usiversity 651  University of Califomnia, 1604
' Los Angeles
12 Unsversily of Califonia, 64l Ohio Stare Uiniversity 1,504
Loz Angeles

13 Smith College 633 Colambia University 1559
1 Cormell Uiniversity 622 « MNew York Universaty 3,366
15 Vassar Collepe 587 Yale Unaversaly 31538
16 Mount Holyoke College 81 Universily of Texas 3142
17 Usiversity of Nlinois 217 Pennsylvania State Universidy 1189
18 Usiversity of Texas i Brooklyn College 3043
19 OhipSiate University &%  Universily of Morth Carcling 2933
M Brys Mawr College 482 Purdae Universily 1,761
Fi | Umiversity of Flarida #43  Universily of Washinglon 1,732
11 Stanford University 424 Universgily of Misspun 2. 720
13 Columbia University  * 423 Sianford University 2810
4  Upiversity of Morth Carolina &8 University of Florida 2.454
5 Nn‘lfhﬂ!llt_'m- Uriversily 3  Frincetion University 2483
Mumber in rarked institutions 15,975 97,195
Mumber 1a 137 ielected imtituiiong 30,830 108,313
Mumber in all institations 52,664 350,702




ulation extend over six decades, Trom
1910 through 1969 (1 7).

To complete the task, there remained
the selection of institutions to be inchud-
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ed in the study. There are at the present
time approximately 1903 instituiions in
ihe Uniicd Siates which grant ihe bac-
calavreate degree, bul only a small pro-

Toble 2. Undergraduate inghitisliong That r-nl-nd haghest ever four ﬂuﬂu{xﬂiﬂ-lm wnd

1950 |%9) in percenlage H"‘n.duilq_i of cach sex who obilained docs

with nf least 400 pradustes of the given sex during the 40 years have been rankied im thee Bist for

portion have been considered important
as spurces of doctoral candidnics (8).
Provisionary calculations af perceniage
productivity were made on a cubstantial
number of the 733 instilutions reporied
in the Harmon and Soldz study of 1963
#). In additien, a 5 percenl rundom
sample of all women doctorale recipienis
was available (F8) which supplemented
published information; and a review of
several issues of Earned Degrees Con-
Serred provided the names of inslilulions

founded too recently to have been includ-
ed in the Harmon and Soldz study. Insti-
utions wilh large absolule numbers of
graduates who had received doctoraies,
along with those appearing to have large
percentages, consiinoed the lisi of 137
inslitulions selecied for he prosent

For each of the 137 institutions, 1he
pumber of baccalaureate recipicnts of
cach scx was obtained for each decade
starting with 1920, and the number whao
subsequently anained dociorates, with
the docioral fiebd of siudy, was recorded
beginning with those whose baccalss.
reales dited to 1910, From these data the
25 highest-ranking institutions with re-
spect to each of the following critenia for
cich sex were identified: (i) the number
of graduates of the entire pericd (1910-
1969) who ailained docioral degrees, (i)
tke percentage of graduaies (1920-1939
and. 1950-1960 combined) who antained
doctoral degrees: (i) the number for
cach of the six decades; (iv) the per-

1hat X,
Women Men
Inssizuwlion PMumber  Percem Institution Mumber.  Percent
h-'l'-lﬂm-dw_r etis Instifuie At 11.8  Reed College 353 9
Beed College L1 2.7 Callamis lnstituge 1287 -]
: of Technalogy
Swarlhmore College 260 B2  Harvey Mudd Collcge 111 1t
Bryyn Mawr Codlege 67 79 Swanbhmare College 713 21
Hadehfe College 56 G4 Oberlin College 1406 20
Barnard College il 6.3 Antioch Callege £56 16
Artioch College 103 30 Umiversity of Chicago 416 16 study.
Bramdeis Ulniversity 12 &6 Haverford College 525 16
Maount Holyoke College 452 4.3 Casleton College 34T 15
Obeslin College 06 4.1 Masackaeetts Instinse 7317 15
of Technology
Weltesley College i 4.1 Pomana Colfege &13 15
Carnell Universiy =07 3.8 College of Wooster 3] 14
Vassar College a5 38 Grinsell College al6 13
University of Chizago a4l 16  Kalamaroo College 26 13
University of Florida 154 34 Rice Univeisily 874 13
Rige University 100 14  Brandeis Unsversily S 12
Caslaten Calleps 10 3.1 Earham College "7 12
Unigrsaly of Nomh TED 31 Amhersi College sl 11
Caralina
Pomona College 116 3.1 Coell University Ji8g b
Stanford Universily 348 3.1  Harvard Universily 4156 1
Brown University 168 1% Hope College &0 n
Goucher College 126 18 Wabash Collepe Al 1
Johns Hopking Universily 4 26 Cathalie University 630 ]
of America
Umiversity of Rochester 154 26  Depauw Universsty 713 {1]
Senitl College 418 2.5 Juniata College nr ]
Park Coflege L2 10

Tabde 3. Undergraduate institug that rank od nmong ibe fop 25 in tedad number for each ol sz
decades (1RH-1269) or in perceptage for cach of four decades (V920-1938, 19501969 of
gradustes of ench sex who chiained doctorsted.

Waomen : Men

Number
Bamard College b : Usiversity of Californin, Berkeley
Wwiversity of Califomia, Berkeley City College of Mew York
Curmel] University Calumbis Universiey
Hunter College Correll Universily
Uniwersity of Mincés Harvard Universiy
Univereiy of Mickigan Lledwershy of IHinedx
Uniwersity of Miancsa Undversity of Michigan
Radchiffe Collcpe University of Minnesata
Smith Callege Universily of Missour
University of Texas (Yhio S1ate University
Vassar Callege Penniylvania State University
Wellesley University of Texas
University of Wisconsin University of Wisconsin
Yale University
FPerceatage :

Bamard College Haverford College
Beya Mawr College Kalamazoo College
Careell University Oberlin College
Mounl Halyoke College Pomona College
Fadchile College Feed College
Reed Colege College of Wooster
Vassar College
Wellesley College

centage for each of the four decades; and
{v) the total nember; and (vi) the per-
centage Tor esch of five broad doclorl
fields of study. The tables thus devel-
aped are the Bases for the resulis present-
ed (19). :

The Most Produstive Instilulions

Table 1 shows the 25 undergraduste
inaditulions 1hat pradialed in 1he period
19101962 the fargest number of women
who received dociories between 1520
and 1973, and the comparable list for
men. Also given are the total numbers of

doctoral women and men from the 137

undergraduaie insiitutions sebected for
ihis study and from all undergraduaie
institutions. Both for women and for
men the top 25 instituiions graduated
about 30 percent of the individuals who
wenl on o receive doctorates. The 137
institutions gradunted about 60 percent
although they constitute some 7 percent
of the number of baccalaureate instin-
tions. In the period 1920-]1973 women
received 13 percent of the doctorates,
Ten pushlic and five private universitics



appear on both lisis, bui one of the
former, the University of Morh Canoli-
na, maintained a8 scparate campus for
wormen students until 1964 sind is proper-
ly counted as a women's college. Eight
of the ten remaining ingtiuwtions on the
list for women, for essentially all the
haccalaureate years encompassed by the
sidy, admitied women only (20). There
are no privale coeducational colleges on
the gt for women, and all instilulions on
the list for men are universities or large
public colleges. Thus, except for the
women's colleges, all the instilutions
that appear on these lists enrolled rela-
tively large numbers of siudents. Hence
their standing in terms of absolute num-
bers of graduates in the ranks of docloral
recipients coubd resull from size alone.
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A more perinent asscssmend of pro-
ductivity, therefore, may be gained by
determining the percentage of graduates
whao achieved doclorates. The highest
ranking institutions by this erlerion are
shown in Table 2. Women's colleges and
private universities dominate the list for
women. By conirasi, il is strking that
the list for men includes 14 relatively
small, privite, coeducational colleges,
none of which appears in Table 1.

Twelve institutions, eight that admit-
ted women only and four universities,
appear in the top 25 with respect both to
1he number and lo the percentage of their
waomen graduates who subsequenily ob-
tained doctoraies. Four inslilutions are
comman o the iwo men's lisis, all of
them private universities. The Universi-

Table 4, Within dactoral fields, undergrad
ales im 1920- 1973,

ty of Chicago and Comell Universily are
the only institutions that ranked high for
both women and men in both nunserical
and percentage oulputs. A few cocduca-
tional colleges appear on both the wom-
en's and the men's lists in Table 2, but
their enrollment of cither sex was suffic
ciently small ihat they do not appear in
Table 1. It should be noted that cocduca-
tional colleges, which appear less fre-
quently on the women's kst of per
cenlages than do the women's colleges,
are approximalely five limes as numer-
ous (5, 15). The 1otal number of privale
umiversitics 15 aboul equal to thal of the
women's colleges, bul there are only
three such institutions on both lists for
women and iherefore this instilvtional
type also has small relstive representa-

thiat rapked highest in number of women graduaies in 1910- 1968 whao oblzined docior-

Rank i ke i Life sciences Social seiemoes Arts and humanities Education
1 Moun Halyoke Callepe*  Cornell University® Brooklyn Callege® Barnard College® Himnter Cellege®
z Barnard Coliege® Universily of California, Humer Colbege Wellesley Collepe® Universily of Wisconsin®
Rerkeley
k] Hunier Collepe Mount Holyoke College® University of Califarsia, Hunter Colloge Mew York University*
Berkeley
L] Universily of Calilormia, Huomer College Barnard College™ Smith College® University of Minnetola
Berkeley
3 Vagsar College* Umiversity of Wiscongin  Usiversity of Chicage®  Radcliffe College® Columbiz University®
& Umiversity of Michignn  Wellesley College® Usiversily of Michigan  Bryn Mawr College® Uipdwversity of Flosida®
i) University of Chicago®  University of Michigan  Wellesley College® Vassar College® Unaiﬂligldﬁﬂlm.
¢
8 Wellesley College* University af Chicage®  Radelife College® Universiiy of Califorsia, University of Califcamnia,
7 eloy Los Angebes
9 Comnell Lindversty® Barmard College® Mew York University Usiversaly of Chicaga®  Universith of Michigan
10 Riyn Maws Callepe® University of Ilinois Universily of Minnesots  Usiverdily of Wisconiin  Bodloa Univessity
n Radilife College® Smith College University of Califormia, |Usiversily of Michigan Ohin State Universily
Los Angeles
iz University of Tllinods University of Texas Comell University* cunt Holyoke College®  Universiiy of Marth
Caralina®
13 Smith College Yassar College® Vassar College® Uﬂvmiml:ﬂihmi.l, Unbversity of 1linofs
A ]
4 Breoklyn College University of Minnesota  Undversily of Wisconsin - University of Texas Brooklyn
15 Univerity of Californss, Redoliffe Collcge® Stanfond University® Usiversity of Minsesota  University of Texas
Lot Angeles Ehig
16 Mew York University Brooklyn Callege Smith Brooklyn College Wayne Stale Universily
17 niversity of Texss UT;:MU n:':-u‘nrﬂl, Cihin Sub: miversity Stanford University® Universily of Chicaga®
l].w - (;
1% niversily of Wisconsin rlin College® :H Yﬂkﬂ Bew York University Universily of Hebraska
” -
L Swarthmore College® Goucher 'l'.‘-:ﬂ niversity of Ilinis Umiversiiy of Iinais Univeesity of Fillsbargh®
b1} Goucher College* l.Inwwl_vd' lin College® im College* Tndiana University
21 University of Minsesots  Rutgess Unwnw niversity of Texas Un;::ﬁu-m‘ University of Missouri
naylvania* i
a2 Hmuﬁs Institute [H'E“r;ﬁ;:ﬂm HMorthwestern University  Comell Ulniversity State University of lows
[d a
n Horthwestem Univer- Othio State University Swarthmare College® Morihwestern Lniver- Morthwestern Usiver-
sity Bryn Mawr College® . sity” sty
M4 Rulgers Uniwcraity Umiversity af Flarda® Swarthmore College® University al’
X Pemnsylvania
il Ohio Sisie Univorsity t Biryn Mavwr College* University of Marth Universily of Washingtos
Lk 5 Carolina®
Number im ranked insritutions
1454 2573 3.8 44 JETR
Number ia [3T selected insiltuiions s
20565 4590 o hBal 7596 7,156
N s fﬂﬂ”"‘ Pl
4,168 1826 10,008 13,038 15,462

*Also among togs 28 for percent prodectivity by Seld. 1

Mg thinh dshe iRstivation hay Bhg wamg s mbar,
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tion. Thus the relative frequency of ap-
pearance of women's colleges on these
Tists calls special atteniion 1o how impor-
1ant this instiiutional iype has been as a
source of women doclarate recipients,
Tnstitional productivity by any mea-
sure may vary with time, some insti-
tions having heen highly productive dur-
ing ceriain periods but not others. Table
3 lists in alphabetical order the institu-
tions that were consisicnily productive
throughout the lime observed, having
ranked among the top 25 for each of the
six or four deeades, respectively. There
are four women's colleges and one pri-

* Tahle 5. Within dogiom] felds, undergend
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vate university with long and continuous
hisiories of graduating boih large num-
bers and large percentages of women
who have subsequently earned docios-
ates. The lists for men have quite s differ-
enl characier: the division belween lurge
undversities for tofal oulput and small,
private, cocducational colleges for per-
centage culpul is clearly evident. No
institution appears on both lists for men,

Table 4 shows the ranking of bacealau-
reale institutions in five fickds of learning
with respect to numbers of wounen gradu-
afes who eamed doclorstes. Table 3
gives comparalde information  con-

cerming men, In ench of four ficlds the
137 inslitulions produced mase than 58
percent of both wormen and men who
subsequently received doctorates; in the
fifth, education, they produced 47 and 42
percent respectively, Women's colleges
and large public universitics appear most
frequently for women, the former in all
fields except education, the later in all
ficlds. A similar patiern is not obscrved
for men. The men's colleges number
from one 1o four per fickd. In all fickds it is
the larpe public universities, many of
which appear in Table 1, thal occur wilth
preatest Mrequency in the mien's ligls, &

that ranked highest In number of men graduales wn 1910- 19469 who obained dociormtes

i 19201573,
Fark ool g Life sciences Sacial sciences i Education
1 Massachuseits Institute  University of Wisconsin®  Cuy College of Harvard University® University of Wisconsin®
of Techaology™ Mew York™ )
2 University of Califormia,  Universily of Californda,  Warvard Universiny® Yale Universily® City Collepe of Mew York
Berkeley Betkeley . .
3 Universily of llneis Urnbversity of Tlinais University of California, Columbia University Mew York Universily
Berkeley
4 City College of New York University of Minseicta  University of Wisconsin  Uriversity of California, Univenity of Minngrota
Berkeley
L] University of Michigsn Cornell Universily® University of Chicaga® l'r'i?czhua Universily® Un!v\erlilyol'!"h‘idl"
& Universily of Wisconsin  Ohio State Universily Brocklyn College® Universily of Wiscomsin UPE:C;:!W EI’ Marth
ridin
T Harvard Universilty Penniylvania State Upiwessily of Culifoenia, Univeruly of Mickigan  Ohio State Undversity
University Las Angeles i
B Cornell Universiny® Towa State Upiversity*  Universiy of Michigan  Ciy Callege of University of 1firais
MNew York
9 Pardue Uiniversily Michigan State Uni- Uriversity of Mlineis University of Chicago®  Univessity ol California,
verdiLy Berkeley .
18 Usiversily of Texas Pardue Liniversity Univessily of Minnesota  Universily of California, Brigham Young Univorsiiy®
Los Angeles
il Calfosnia Iniiuie of Cl'lgrl'.'ull!;znl'ﬂlw New York Lpiversily Stanford Universily Uinivertity af Nebraska®
Tech York
12 University of Mimncsota  Usiversity of Michigan  Ciolumbia University University of Minnesota  University of Calsfornis,
Lot Angeles
13 Repsselser Polytechnic  Ruigers University Cornedl University Brooklyn College Fennsylvania Siae
Instiute* . Universily
4 Uniu'm'lrg{ﬂiﬂ*p* Ulim:il,'-ul'h‘l'imuri Ohio Siaie University Limiversily of Texas Indiana Univentity
15 Pennaylvania Lnate Ok lzhoma State Und- ¥ale University Mew York Universily Wayne State Universay®
Uniwersity wersity : - : g o Fii e
16 Columbia Universily Utah State Univessity Ugiversaly of Teuas - University of Ilinois University of Michigan
IT  University of Califomnia,  University of Mebraska  Stanford University  * Oberlin College® University of Missouwrd
Lot Angeles
] &W:T{gﬂgn Harvard University University of Washinglon Univessity of Nomh Uniwversily of Liah®
= Imstitane® Caraling ]
19 Yale University University of Chicage®  University of Flosida Dartmnouth Cellege Michigan State Usiversity
0 Ohio Sate Universiiy University of Morth Peansylvarin Siale University aff Columbia University
Carolina® Umiversity Pennsylvania
21 lowsSiate University  University of University of University afl Srave Colbege of lowa®
Massachuseris® Penasylvanis Waskinglon i
11 University of Wathington Universily of Maryland  Northwestern Upiversity  Northwestern University  Brooklyn Collcge
7 Case-Western Reserve University of Flossda Siate University of lowa  Comell Universily Modh Texas State
Universiny® r - i U i versily®
24 Stanfoed University Oregon State University  Universaly of Missouri Amherst College® Temple University®
2% Princeton University Universily of Washinglon Obeilin College® Srate University of lowa  Beoston University
N, berin b J-:'"I i
38,322 18,163 17,39 14,5909 12,548
Nimber in L57 selected inalitutions
7,118 A S MsD 28,791 2601 .
HNumberin all iasiitvlicas
113,475 57,347 4,744 2§, 718 62,018

* Ao ameong 1op 15 for peicet productivity by Seld



few scientific and technologieal institu-
tions being wdded in physical schcnces
and engincering. Instilutions marked
with an asterizk abso rank among the lop
25 with respect 1o perceniage oulpul for
each field. For women, the women's col-
leges predomingle among thete doubly
productive institutions in four of the five
fickds: for men, privale universilics are
the most frequent institutional Type in
three of the five, and lange public univer-
silics in wo,

The use of single-sex instilvlions by
students to study in fekds traditienally
associated with the other sex has been
documented previously in a study by
Mewcomer(2f). In a selected group of 14
institutions she Tound that 7 percent of
men undergraduates in the coeducational
institulions majored in ars and humani-
ties but 19 percent in the all-male instiu-
tions did so; and 10 percent of the wom-
en  undergraduates dn  coeducational
schools chose the natural sciences com-
pared with 19 percent of the women in
the women's colleges. The present study
confirms and exiends these findings.
Twelve of the 25 institutions with the
highest percentages of men who subse-
quendly received doclorates in the ans
and humanities are men's instilutions:
nine of the 24 institutions with the high-
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likely 1o provide women with the oppor-
iunity to develop a disciplinary identifica-
iion after having started college without
penalty Tor the delay. The data sugpest,
however, thal women who look docior-
ates in education were the most likely 1o
have identificd themielves with their fu-
ture arca of study by the time they en-
tered college: more than half the instito-
tions listed for only one field appear by
virtue of their productivity in the field of
education,

Summary and Conglusions

Several siudies of insuiterional prodiee-
tivily with respectio bacealaureate recip-
ients who have alained doctorates have
been published (8-10). However, since
the number and percentage of women
dociorale recipienis are small, thess
studies reveal essentially only those insti-
tutions thal have been imporiant sources
of men doctorate recipients. The lasks
involved in separating sex-aggregated

Table &. Humber of doctoral fields im which inst

data are considerable but must be under-
laken in order 1o identify those inaila-
tions that have been cspecially produc-
tive of women. Only when this has been
accomplished is it possible 1o compare
the patierns of instiutional participation
in the baccalaureate preparation of wom-
en and men doctoral degree recipicnts,
Analysis of the data developed in-
dicates thal more of the inslilulions
ranked high for women on the appre-
gated lists (Tables 1 and 2) appear also
on the lists by decade (Table 3) and by
field (Tables 4 and &) than is the case for
instilutions on the aggregated lists for
men. The repeated appenrance of the
same institulions for women, along with
the more diffuse pattern for men, leads o
the conclusion that there hat been a nar-
roweer range of mstutions thar have
been supportive of the predocioral prepa-
ration of women than is true for men. Tn
parlicular, ninc instilulions, scven pa-
vale women's colleges and two privale
universities (23), stand oul as major con-
iributars of women, only Iwe of which

anked

& 1he top 15 in bath rluml:u'

(1910 1965) and percentage (15201509, 1950 Iﬁﬂ'}u!m-mﬂ of eilher sex who ohtained dot-

_est percendages of women who
quenily received doclorates in the physi-
cal sciences and engineening are wom-
en's colleges: Eight of 1he women's cal-
leges were also highly productive in sex-
traditional ficlds, but only one of the
men's eolleges was so. Instead, for men,
the private, liberal aris, coeducational
college wai the most frequently fepre-
sented type of instiiution in terms of
percentage productivity in the social sci-
cnces and education @i well &g in the
mural scbences,

The majority of nstitutions that have
been highly productive of women doctor-
al recipicnls have been 50 in cach of
several fields, as is shown in Table 6
That is, “instiutiens that offer strong
preparation in more than one ficld are

more likely 1o graduate women who pro- -

ceed to the doctorale than are those
sirong in only one field. By conirast, 77
percent of the instlitutions listed for men
contributed their graduates 1o only a
single decioral ficld. These dita suppest
that the identification of an instilution
wilth a particular specialty has been less
useful 1o women of docloral potential in
their college selection than it has been
for men, Douvan and Adelson have
shown that, in general, & woman's career
identity emerges later in life than docs
aman's (221, hence inditulions that offer
strengths in several fields would be more
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could be expected 1o be revealed in siud-
ies of total oviput of women and men
combined. The majority of institvtions
ranked high for men, either in 1014l out-
put (principally large universilies) or
perceniage oulpul (principally small, pri-
vale, coeducalional cofleges), do not ap-
pear on the comparable lists for women.
Tt may therefore be conchuded that there
are distinct differences in the baccalau-
reate origins of women and men wha
have earned doclomles.

In an attempl to identify character-
istics that disiinguish the instituiions
which are more productive of women
from those chiefly productive of men,
the following general observations
emerge from the data developed for this
study. Women who subsequently re-
ceived doctlorates were more likely Lo
have graduated from institutions that en-
rolled large numbers of women students,
had a long and continuows history of
women graduales who atlained docior-
ates, and offered strong scademic prepa-
rafion in several areas of siudy. Consisi-
eni with these gbservations is the sugges-
fion that a favorable climate for women
siudents who are intellectually meti-
vated and capable is one that conveys o
them a sense of being in an environment
where thers are many olther women seri-
ausly involved in a varicly of scademic
pursuits. The characteristics that distin-
guish highly productive instilutions for
men from those chiefly productive for
women are alse of interest. Men who
subsequently received deciorics were
more likely to have gradusted from insti-
tutions that had a high proponion of men
students and exhibited a sirongly defined
focus on & relatively parrow range of
academic inlerests. Consistent  with
these ohservations is the supgestion that
& favarable climate for men sludents who
are intellectually moiivaled and capable
is one that conveys 1o them a sense of
being in a predominanily male envircn-
ment dedicaied to the ficld with which
they hnug identified lhumuhma.
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DISPARITY IN RANK, GRADE, AND SALARY BETWEEN APPENDIX E-1
WOMEN AMND MEM G5 EMPLOYEES AT NIH
AND TH NINCDS

Rosalind B. Marimont

This is a study of disparity in rank, grade, and
salary between women and men general schedule (GS) employees of the
Hational Institutes of Health (NIH), and of one of the institutes - the
Mational Institute of Meurological and Communicative Disorders and Stroke
(MINCDS).

This study evaluates four measures of the relative
status of men and women. They are:

1. Compositioh of the top level management positions -
NIH ant Institute Directors, Deputies, Associate .
and Assistant Directors.
2. Composition of the highest paid staff - the super-
grades, 65-16 and above, and the special ranking
208(g) positions.2/
3. Senior professional staff, G5-13 and above, and the

distribution of men and women in those grade levels.

21 42 U.5.C. 210(g) (originally 208(g) authorizes the Secretary of

W to appoint within the Public Health Service not more than 150
positions of which not less than 115 shall be for HIH in the pro-
fessional, scientific, and executive service at a pay not less than
that of G5-16 without CSC competitive examinations. The occupants
of those positions will be referred to hereafter as "208(g)"s".

May, 1977
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R =
E-1
*  A. NIH TOTAL GS-STAFF e
Figure 1 (attached) is the aggregate chart and Figure 2
(attached) the detailed chart for this group.
1. Top Level NIH Management
The top level of NIH conﬁisés of the Director, NIH, his
Deputy, and Rssociate and Assistant Directors. At1EHe top
of each Bureau, Institute; Division, and 0ffice (abbreviated
B/1/D/0) is its Director, Deputy, Associate, and Assistant
Directors. They consist of:
Men Women
WIH Directer, Deputy, etc. 12 0
B/1/D/0 Directors 18 0
B/I1/D/0 Deputy Directors, Assoc. etc 74 2
Total 104 2 i
2, BSupergrades =
There are 189 supergrade positions consisting of:
Gs5-16, G5-17, 208B-gs 186 3
3. BSenior Profecsional staff
fG5-13 and over)
Percentage of employees
in senior positions 36.3% d.8%
4. All employees Men Women Deficit
for Women
Number of employees 3,937 5,599
Median G5 grade G5=11.4 G5-6.6 G5-4.8

Salary of median grade 515,760 £9,620 . 56,140
Summar :

Women earky only 6l% as much as men.

A man-has 7 times the chance of a woman to held a senio:x

professional job









1 : 18hr E L=
Ao -1 a 1 ] [ £
] ] aTi1On ¥ SdMmlE I i -4
wh g oyl L 1 JroUups L W L 1151 C I 11w 1n: [1E EC ul g
I = L 1O . Bl g 2 1IMmc [ = J {
e ] | g1 1 ; J { |
| r
i K ] A
3 o red C [ o Earal |




149

B-1

Median grade, salary, deficits, and top quartile membership are

shown as follows:

Women's -X holding

3 Salary top quartile
. Median Grade - Median Salary as grade
Croup HMen Women Def. Hen Homen Diff. Zof Menk or Higher
1 7.62 6.18 1.44 510,580 S 9,140 $1,440 86% G2.6% 13.5%
IT 9.63 9.30 .33 %$12,900 512,500 % 400 9TE 36.9% 18.9%
III  11.75 9.95 1.8 $16,600 $13,300 $3,300 80%  27.4% 18.3%
v 14.83 13.56 1.27 527,400 522,500 54,900 82x 21.1% 1.5%

Thus the disparity persists even if the comparison is by

educational level, not only in median earnings, but even

more in the attainment of upper level jobs in each group.

fa) For those with no academic degree; a man has three

times the chance of a woman of being in a top

guartile grade (42.6% to 13.5%)

(b) For those with a bachelor's degree, a man has two

times the chance of a woman of being in a top

guartile grade (36.9% to 18.9%)

(c} For those with a master's degree, a man has 1.5 times

the chance of a woman of being in a top guartile

grade (27.4% to 18.3%)

(d} For those with a doctor's degree, a man has 14 times

the chance of a woman of being in a top gquartile grade.
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D. WINDS GS STAFF =

Figures 7 and 8 (attached) show the aggregate and detailed
charts for the MINDS G5 staff, : | v
]
1. Top Level

The top posts in NINDS are the Institute Director, his
L
\‘

Deputy, and Program and Office Directors, and on the next level,

the Laboratory and Branch Chiefs.

Men Women

Institute Director, Deputy, etc. 6 0

Laboratory and Branch Chiefs 21 [}
Total 27 i}

2. BSupergrades
There are 19 supergrades in NINDS

Men Women
G5-16, GS-17, 208-g 19 a
3. BSenior Professional Staff
Percentage of employees
holding G5-13 or more 50% 6.2%
4. All employeses |
Men Women Deficit
HNumber (total) 197 251
. Median grade. e - 7.51 5.49
Median salary 520,610 $10,480 $10,130

Summar
The median women's salary is only 51% of the median man's.

A man has B times the chance of a woman of holding a senior job.
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F. HNINDS INTRAMURAL STAFF (BY EDUCATIONAL LEVEL)

The division inte groups was the same as for the NIH overall
education study. Top guartile grade and salary are the same as

for NIH. Group composition is as fellows:

: Humbers
Group - Highest Degree Men Women Women as % of total
I . Hone 30 46 G0%
IT BA, BS 8 17 65%
I1IT MA, MS 4 4 50%
iv FPhD, MD 40 5 11%

The statistics for the groups are:

W. Sal X holding top
as % quartile

Median Grade Hedian Salarty of et higher
Group HMen Women Diff Hen Women Diff men's Men Women

I 9.0 bi-12 2.88 512,150 $9,070 $3,080 75E 50% - 8.7X

11 11.0 L 1.75 514,640 512 40052,240 85% S0% 26%

TET. L2505 - L - £19.000 512,7505%56,250 67% 25% 1]
iv 3 el e AL Z £29.200 521,45057,750 7% 28% 0
 Summar

In each ﬁroup women earn less than men, and their chance
to be in the top level jobs ranges from 0 at worst, to less than

half that of a man, at best.
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G. PROMOTIONS, HIRING, AND AFFIRMATIVE ACTION

The detailed grade structure analysed sc far, and a
comparison with the structure four years later (June, 1976)
may be used to show the nature of promotion Pﬂlicé? Referring
to Fig. 1, we see that women comprise 30% of the GS 12-13 group.
Since this group is the major pool for the GS 14-15 group, if
men and women in the GS 12-13 group had equal chances to be
promoted, the G5 14-15 group would alsoc have 30% women. Instead,
it has only 14.4% women. A woman has only half the chance of
being promoted from G5 12-13 to the GS 14-15 group. Promotion
into the supergrades is even more biased; the percentage of
women decreases from 14.4% to 1.6%, a factor of about 9. Every
chart shows this same effect- a decrease in percentage of
women as the GE lewvel increases.

If this policy had changed in recent years, these
distributions would be différent now. Figure 10, comparing 1976
with 1972, shows only minute differences. The greatest improve-
ment, in G5-16 and above, has been at the rate of less than 1%
per year. At this rate, it would take 62 years for women to
attain a fair share of the top jobs! The median wage for
women in lﬁ?é was 62% of that for men, and her chance of a senior
job only cone seventh that of a man- virtually unchanged from the

6l% and one seventh in 1972.
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KIH GS Personnel
Grade Distribution by Sex,June 1972
(each symbol represents 25 employees)

Men Women

208-g 1111
GS-17 1
G5-16 111
G5-15 1111111111111 =
GS-14 111111111111111111 ===
G5-13 1111111111111111111 =====
G5=-12 11111111111111) e=mssac=s ki
G5-11 11111111111] e=eeses=sc=a
GS-10 1
GS-08 11111113111111111]1 ===s==sccccssssssssssssssa=s
G5-08 11 ====
G5-07 11111111111111 ================== ==== ==
G5=06 1111111 semessssassmes=E====m=s===
GSa05 111111111111 mecsassssssassssrssEssE s Se T s SR S SRS
GS-04 11111111111] =ossscesasassrsEEN eSS RASEEE
G5-03 1111] ==cssssmnssas
G5-02 11 =s====
G5=-01 1 ===
Median Grade 11.41 6.61 Median difference= 4.8
Grade Numbers Women as Cumulative % #

Total Men Women % of total Men  Women
208-g 88 88 0 0.0 2.2 0.0
G5=-17 13 13 ' 0 0.0 2.6 0.0
G5-16 88 85 > 3.4 4.7 0.1
G5-15 372 336 36 3.7 15.3 0.7
G5=14 533 430 a4 17.6 24.4 2.4
G5-13 614 468 146 23.8 6.5 5.0
G5-12 575 367 208 36.2 45.6 8.7
G5-11 618 297 321 51.9 53.2 14.4
G5-10 49 32 17 34.7 4.0 14.7
G5=-09 1164 442 722 62.0 65.2 27.6
G5=08 160 39 121 75.6 66.2 29.8
Gs5-07 1223 343 850 72.0 T74.9 45.5
G5=-06 824 165 659 80.0 79.1 57.3%°
G5-05 1397 306 1091 78.1 86.9 Jo.8
G5-04 1001 203 708 70.7 04.3 89.4
G5-03 478 T 342 71.5 87.8 95.5
GS-02 235 61 174 74.0 99.3 98.6
GS=01 . 104 27 77 74.0 100.0 100.0
Total Q536 3937 5599 58.7
Senior* 1708 1429 279 16.3
E Percentape of employees having specified grade or higher
* Grades G5-13 or higher
Source:EEQ0 Quarterly Report, June 1972 Figure 2

BO=T81 O - B0 = 11
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NIH Scientific and Professional G5 Personnel
Grade Distribution by Sex, June 1972
(each symbol represents 15 employees)

Men Women

208-g 15111
G5-17 1
G5-16 11111
G5-15 11111111111111111 =
G5-14 1111111120128210111 ===
G5-13 1111111111111 ====
G5-12 1111111111 ===== e
G5=11 111]1] oesssnesn=
G5-10
G5-09 1111111111 =re=sereesssssssssssess=s
G5-08
G5=07 : 111] =msasz=s==
G5-06
G5=-05 1]l =aman
C5-04
G5-03
G5-02
G5-01
Median Grade 14.07 9.68 Median difference= 4.30
Grade Numbers Women as Cumulative % #

Total Men Women % of total Men  Women
208-g T8 18 : 0 0.0 5.8 0.0
G5-17 13 15 0 0.0 6.8 0.0
G5-16 83 81 2 2.4 12.8 0.2
G5-15 282 255 27 9.6 31.8 2.8
G5-14 314 265 49 15.6 51.5 7.6
G5=-13 259 197 62 25.8 66.1 j fe
G5-12 230 145 85 37.0 76.9 22.0
G5-11 243 51 162 66.7 83.0 37.8
G5=-10 4 1 3 75.0 83.0 ig.0
G5-09 531 145 385 72.5 93.9 75.6
G5-08 2 0 2 100, 0 958 75.8
Gs-07 220 56 164 74.5 98.1 91.8
G5-06 4 ¥ 3 75.0 98.1 92.1
GS=-05 102 24 78 76.5 99.9 99.7
GS5-04 2 0 2 100.0 9.9 59.9
GS5-03 1 1 0 0.0 100.0 99.9
G5-02 1 1] 1 100.0 100.0 100.0
GS-01 ] 1] 0 0.0 100.0 100.0
Total 2369 1344 1025 45.3
Senior* 1029 289 140 15.86

# Percentape of employees having specified grade or higher
* Grades GS3-13 or higher "
Source:Systems and Actiens Report, June 1972 Figure 4
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KRIH Intramural staff, 1972
Employees with no Academic Degree
» [(each symbol represents 10 cmployees)

Men fomen

208-g
G5-17
Ga-16
G5-15
G5-14 1
G5-13 11
G5-12 111 o
G5-11 11111 =
G5=10 1
G5-09 1111111111111 ws==ma=
G5-08 1. ==
GS-07 111111111111 ===============
GS5-06 1111111 S====ssos=s==s
G5=05 111111111 EEACSEES EaREE
G5-04 : 1111 ==========
G5-03 11 ===
G5-02 1=
GS-01
Median Grade 7.61 6.18 Median difference= 1.43
Grade Numbers Women as Cumulative % £

Total Men Women % of total Men  Women
208-g [i] L] 0 0.0 0.0 0.0
65-17 0 0 0 0.0 0.0 0.0
G5-16 0 0 0 0.0 0.0 0.0
G5-15 0 0 0 0.0 0.0 0.0
G5-14 11 10 1 9.1 i |
G5-13 18 18 0 0.0 4,7 0.1
G5-12 32 28 4 12.5 9.4 0.6
G3-11 66 54 12 18.2 18.4 2.0
GS-10 [ [ 1] 0.0 19.4 2.0
G5-09 202 129 73 36.1 41.0 10.8
G5=-08 33 10 25 65.7 42.6 13.5
G5-07 268 115 153 57.1 6l.9 31.9
G5-086 258 73 185 T1.7 74.1 54.0
G5-05 319 86 233 73.0 38.5 81.9
GS-04 141 39 102 72.3 95.0 94.1
G5-03 53 20 33 62.3 98.3 98.1
G5-02 23 8 15 65.2 099.7 99.9
G5-01 3 2 1 33.3 100.0 100.0
Total 1433 598 835 58.3
Senior* 29 28 1 3.4
# Percentage of employees having specified grade or higher
* Grades G5-13 or higher Figure 6

Source:NIH ARMS printout, Aug 1972
i
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RIKDE G5 Personnel
Grade Distribution by Sex, June 1972
(each symbol represents 2 employees)

£

Men ,Women

208-g 11111
GS=17 1
G5-16 11111
G5-15 1111111111111 =
G5-14 111111111111 ==
G5-13 1111111111 === :
G5-12 1111111111111 === -
GS-11 1111111 ===s=== -
65-10 1=
GS-09 11111111111 ===s=s=ss=ssssssz=
G3-08 1=
GS=-07 111111]1] sessssressEoSESODEEEEEEOEESEERESEE
G5=-0& 1111]1] erceenresoeeassmes
G5-05 11111] ====s=s=s=c=cs=s=es= EsssEss
G5-04 111 ======
G5-03 11 =
G5-02 1
G5-01
Median Grade 12.54 bk Median difference=s 5.32
Grade Humbers Wemen as Cumulative % 8

Total Hen Women % of total Men  Women
208-¢ o 9 (1] 0.0 4.6 0.0
G5-17 1 1 L] 0.0 521 0.0
G5=16 9 2 0 0.0 9.6 0.0
GS5-15 27 25 & 7.4 22,3 0.8
G5-14 28 24 4 14.3 34.5 2.4
G5-13 25 19 & 24.0 44,2 4.8
Gs-12 32 25 7 21.8 56.9 7.6
G5-11 28 14 14 50.0 64.0 13.1
G5-10 4 2 2 50.0 65.0 13.9
G5-09 58 21 37 63.8 75.6  28.7
GS=08 4 i 3 75.0 76.1 29.9
G5-07 80 15 65 81.3 83.8 55.8
G5-06 47 11 36 76.6 89.3 70.1
G5-05 72 12 60 83.3 95.4 94.0
G3-04 17 5 12 70.6 98.0 98 .8
GS=-03 [:] } 3 3 50.0 99.5 100.0
GS-02 1 1 0 0.0 100.0 100.0
G5-01 1] 0 o 0.0 100.0 100.0
Total 448 197 251 56.0 '
Senior* 99 87 12 12.1

® Percentage of employees having specified grade or higher
* Grades GS5-13 or hipgher

Source:EEQ0 Quarterly Report Figure 8
i
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NIN Grade Distribution by Sex -
June 30, 1976
(each symbol represents 25 employces)
Men Women
Eﬂﬂ-g 111
G517 1
G5-16 111
G5-15 111111111111 =
G5-14 11111172211311111 === 5
G5-13 11111111211131111111 =m====
G5-12 111111111111 wessss===
G5-11 111111111111 ======as=======
G5=-10 11
G5-089 111111111711111]1 ========ssasssss=s=====S==S========zu
G5-08 1] ===a=n=
G5-07 1111111111111 ======s====ssassssss==S=s=========
G5=06 11111]1] =s=scsc=s==ssspoEEssSSESSTs
G5-05 1111111111 =s=s====c=cscssssmENISENSSSSSSSSESSES=SSSS
G5-04 1111111111 ssscssssssssssssssssEnzzan
GS=03 1111] ==cmme=smsaoem
G5=02 111l] =======
G5-01 11l ===
Median Grade 11.43 5.9 Median difference = 4.53
Grade Humbers Women as Cumulative % &
Total Men Komen % of total Men  Women
208 78 16 2 2.6 2.0 0.0
17 16 16 0 0.0 2.5 0.0
16 81 74 7 B.6 4.5 0.2
15 348 3035 45 12.9 12.6 0.8
14 519 423 96 18.5 24.0 2.5
13 618 480 138 223 37.0 4.9
1z 539 309 230 42.7 45.3 8.9
11 J03 30 393 55.8 53.7 15.6
10 60 40 20 3.5 54.7 16.0
9 1268 367 01 T1.1 G4 .6 £ S
B 216 45 171 932 65.8 34.4
il 1161 318 B43 72.6 74.4 48.9
& E3E 165 673 80.3 78.8 60.4
5 1240 245 9495 80,2 85.4 77.5
4 921 256 665 TZ.2 92.3 a8.9
3 499 129 370 7d.1 95.8 95.3
2 298 104 194 b1 98.6 98.6
1 133 51 B2 6l.7 100.0 100.0
Total 9536 3711 5825 61.1
Senior* 1660 1372 288 1753
# Percentage of employees having specified grade or higher :
* Grades GS-13 or higher Figure 12

Source:

NIH EEO Quarterly Report, June 30, 1876
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Discrimination Statlstics from HEW

In our January-February issue we showed thet the differcnce in
average prade between men and women at NIH as of October 1972 was
3.36. The Federal Women's Program of HEW has provided similar
information about all HEW agencies, as of June 1971 and Deccmber 1972.
The teble is shown below. The gap in average grade is called disparity,
and its changes termed the disparity closure. A plus sign means tLhat
the gap is getting smaller;, that is, wvomen's grades are more nearly
like those of men. A minus sign means the opposite - that the relative
position of women is worsening. We note with dismay, although not
surprise, that NIH has retrogressed - our closure 1s négative.

This table includes only GS grade employees, not staff fellows,
commissloned officers, or 20Bg supergrades. These high lewvel
positions are almost exclusively held by men, so that the sctual
.disparity is worse than that indicated by the average grade difference.
The closure for all HEW is only .0038. Former Secretary Richardscon
extablished the Women's Action program on February 17, 1971, and
transmitted ATCirmative Action plans for women to Agency Heads and
Regiconel Offices on June &, 1971. Eighteen months later the gap
between average grades of nen and women had closed by .0038 -
one tenth of ope per cent.

AT THIS RATE IT WILL TAKE US 1500 YEARS TO ACHIEVE EQUALITY:

“ JUKE 30,1971 DECEMBER 31,1972 W e

MEN __ WOMEN DISPARITY WOMEN DISPARITY || CLOSURE |
05 11,2852 6.8849 4.4003 11.5185 7.1875 4.3310 .0653
0E 12,2714 7.4046 &.B668 12.4889 7.5039 4.9850 || -.1182
 usMmA || 9.1864 6.1944 2.9920 9.3697 6.1888 3.1809 | -.1889
| 55A 9.4032 5.5516 3.8516 9.5513 5.6660 3.8853 L0337
SRS 12,0951 7.3988 4.6963 12.3382 7.5670 4.7722 -.0759
FDA 11.1113 6.6005 4.5108 10,1328 6.3205 3.8123 6985
NIH |(10.1968 7.0347 3.1621 10.2807 7.0157 3.2650 || -.1029

| HEW 9.8901 5.9640 3.9261 9.9751 6.0528 3.9223 || .0038 |
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We don't always need a computer to gather statistics on sexism. The table be-
low is derived from the NIH telephone directory(January 1973), pages 163 and 164,
These are the top seientific policy making bodies of NIH

Top Level MIH Staff Committees- Jan . 1973
Staflf Committecs MNe. of men Mo, of wamen

Office of the Director, MIH 14 0
NIH Executive Manpower Council 10 | ®
Bureauw, Instit., and Div, Directors 33 L *
Scientific Directors 20 1]
Medical Board 18 2wk
Collaborative Program Directors 17 0
Exee, Com. for Extramural Affairs 18 a
Tetal number of positions 145 4
Total number of people - 99 3

* Ms, Jessie Scott, Director of Division of Nursing
*%* Two lay members of otherwise all medical and all male Committee

Of 149 positions, four are held by women, and two of those are "less equal',
Even the last woman, Ms. Scott, is Director of Mursing, which is a female ghetto
in the medical field,

Do your awn research! Pages 100-166 of the MIH January 1973 telephone book

give organizational listings for all of NIH. Look up your cwn BfI/D/O. How many
Associate or Assistant Directors, Lab or Branch Chiefs, or Section Heads are women?

Sexism at the National Bureau of Standards

We reprint here a table of average grades at NBS, given in the M5, column of
the NBS Standard, April, 1973, There has been no improvement in the past six years.

CATEGDRY
Year Professional Technical Administrative Clerical
M W M L M L M L
10E7 127 (1063 11.091) B2 333) 6.2 (28 1.2 (175) 9.7 497 4B (1M) 4.8 |557)
1968 12.9(1064) 114 (81)° | 8.7 (326} 6.7 (21} 11.1 (183] 9.5 {108} 4.9 (143] 4.8 (554)
T9E0 1300100y 102 [55) B.6 (346) 6.4 (25) 1.3 (181) 9.5 {105) 5.0 (135) 4.9 {535)
13 LA GI0ES) 102 [90) 8.9 (247 6.2 135) 1.3 (160) 9.5 {80) 5.1 [E4€) 5.0(419)
1am T3 B0y 1. (53 o0 (334) 56 (1) 11.2 (1551 9.6 (B8] 5.2191) S04
1952 130 (hweny 11,5 (8% B.9 (324) 6.6 (20) 104 (161) 9.8 |83 E2 (53] 4.9(a53)

*Mumba® an pareTiferies shaow o181 DETSONS W CIROQURY.
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A MEW STATISTIC - FLUNKYISM
A —————————— ettt

We have shown before the gross disparity between median grades for men and women
at NIH, We have now looked at statistics for a number of cccupational series and flnd that
for all cccupations, those requiring high professional seientific training and those reguir-
ing practically no training, women are discriminated against in three ways,

1. Exclusivizm - women are kept oot of the most prestigious and lucrative serics

Z, Inequality - wornen arc relegated to the lower grades of the scries

3. Flunkyism - women are not given supervizory joba in proportion to their numbers

within the series

Exclusion from supérvisery positions is a sericus form of discrimination, since these
jobs carry power and prestige, contral over Hring, training, and promotions, and are a
stepping stone to the highest levels. We introduce in this article a new statistic, which we
call the Flunky Factor, {FF). It is best explained by an example. Suppose that there are
100 employees in a series - 60 men and 40 women, And suppose that there are 20 super-
visors - 15 men and 5 women, Then one oul of every 4 men { 15 out of 60 ) is a super-
visor, but only one out of & women [ 5 out of 40 ) has such a job, The FF ta 2 | 8 divided
by 4), i.e, a man has twice the chance of a woman to bold a supervisory job.

Below are tabulated statistics on & number of important series, 58 of October 1973

| Ceccupation Exclusivencss Inequality Flunkyism
ode Title 4 of Employees Median Grades # of Supervisors
Total e Women Women] Mend Disparity | Total[fhWomen [FF
602 Medical Officer 26l 15,4 4.7 15, 0.8 131 2.3 b.b
320 Chemint 490 41,8 10,0 155 3.5 90 l10.0 b4
401 Biologist 305 55.0 io.0 l1o.2 0.2 Z8 2l.0 4.6
102 Contract Assistant 138 30.4 0.8 12,7 1.9 Z9 10,3 3.8
404 Biological Ald 666 39.3 5.0 &0 L0 ZB  I4.0 3.8
345 Program Analyst 103 39,8 12,.% 13.% 1L.6 19 16,0 3.5
305 Mail Clerk 100 53,0 3.9 4.5 0.b 19 26.0 3.2
403 Microbiologist 151 450 le.0 133 3.3 8 0.7 .9
601 Health Scientist 248 18, O 14,4 15,0 0,6 T4 8.1 2.6
1530 Statlatician 90 44.85 12,6 4.4 1.7 21 330 2.4
A0l General clerical 1032 #4.5 &, 2 7.4 1.2 81 74.0 1.9
201 Personnel Admin. 85  S50.6 12.2 12.2 0.0 Z0 35,0 1.9
334 Computer Programmer 260 304 11.0 12.5 1.5 43 21.0 1.7

The two highest paying series- 602 and 601 have the lowest percentage of women.
The two maost prestigious - 602 and 1320- are the worst in flunkyiem. Ewven ameong mail
clerks, where higher education is not a factor, a man has hetter than three times the chance
of a woman to be a supervisor,

These numbers answer an often heard argument. I8 is not true thet the vast dia=
rity in gprode between men and women is attributable to a lack of professionally trained
women scicntists, Professionally trained women are underutilized, and discrimination
exists in administrative and clerical as well as scientific areas.
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The Commissioned Corps of the Public Health Service- Sexism and Injustice

%tjtistir.s i

Asg of Scptember 30, 1973, there were 1031 commissioned officers at MIH, Of
these, 68, less than 7%, were women, Murses accounted for 44 of the 68 women,
The most prestigious positions are of course the medical posts- physicians also varn
premium pay ranging from additional $1:200 to $4200 per annum, depending on years
of service. OI 711 physicians, only 5, or less than 1%,are women. And of these 5,

3 are wives of members of the white male elite at NIH. We have noted for some time
that a disproportional share of high grades, distinctions, and other rewards secin to
go to wives of the NIH ruling hierarchy, but these Corps nepotism statistics are the
most striking.

EEO in the Corps

#

Although members of the Corps at NIH work side by side -with Civil Service em-
ployees, they do not have the prbtectin-n of Civil Service statuz, or the rights of the
EED complaint procedures applicable to Civil Servants, For example, they can be
involuntarily retired because of an unsatisfactory peérformance rating. There i3 noe
right of appeal from such retirement, EEOQ complaints are investipated according to
CSC regulations, but the decision is made by the Public Health Service, and there is
no right to a hearing, or an appeal to the Civil Service Commission Board of Appeals
and Review, The involuntary retirement is not often applied- since 1956, only 24 of-
ficers have been retired, but of these, 9 were women- all nurses,

A CASE HISTORY

Ms. N. was a nurse officer in the Commissioned Corps. The attitude of her Lab
Chief, also in the Corps, was shown by such remarks as:
"This meeting is about EEQ. There'll be no more promotions around
here. Is there anything else you want to talk about?"

"Supervisory training is for places like IBM and GM. Tt doesn't ap-
ply to us."

Subsequent to her attempt, as an EEQ counsellor, to help a nursing assistant
gain a promotiom, Ms. N. was given a bad efficiency rating and asked to retire in
July 1971, In August 1971 she filed a formal EEQ complaint, and in October 1971
she was involuntarily retired, before her complaint was investipated. fler invest-
igation started in April 1972 and was not completed until August. The case was
investigated further in February 1973, and a final report sent to PHS in March. HNot
until Ociober 1973 was action taken - the Retirement Board reconvened, and simply af-
firmed its previous decision, denying any discrimination. The retirement hoard did
not permit Ms. N. or her attorney to attend its meeting, to present her side of the
case, or to present witnesses who could challenge the statements derogatory to her.

In the Civil Service, an FEED complainant is pretected against roprisals. In
the Corps, a complainant can be retived. as soon as sha files a complaint. The effcct

of this policy on EEQ in the Corps need not be further cxplained - the case speaks
for itsclf.
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BREAKING THE G5 -9 to -11 BARRIER BE=2

The barrier between G5 grades 9 and 11 has been insurmountstls for WIH research sup-
port porsonnel. MNIH sdsinistrators and senior scientists have wiewed promstlon of noo-
doctornl professlonals to GS-11 as a compromise to their professional prestige, az this is
the lowcst level at which doctoral persommel are hired. Also, promecion decisions have
been mnde by an inrer-institute Sclencific Direcrors Board of Review, rather than researchers
familinr with the candidates’ work.

Yoars ago, when some doctors were being hired at Grade 9, there existed, predictably
enough, a G5-7 to -9 barrier. Because other agencles had no such blockages, those who were
profesulonally ambirlsus transferred elsevhere, resulting in continwcus depletion of good
suppork Tesearchers. :

Long-existent socfal and educational inequities have resulted in a disproportionately
low numbér of women and minority FhD's and MD's. Such degrees are nor bona fide qualifica-
tion to do independent research - even Civil Service has no such requirement - and NIH
insistence on them was attached as de facto discrimination in the class action lawsult Filed
ia November 1971 of which SHER is coplaintiff.

Scme elements of the Equal Employment Opportunitics (EEO) orgasnization here at MIH
felt it lmperative to become involved in barrier busting. In 1970, one institute's EFD
advisory committee had identified the problem, began discussing it and applying pressure
on NIH's EED Council, the institute Scientific Directors and at several off=-campus confer—
ences. Senior sclentists and some institute Sclentific Directora, displeased about deple-
tion of quality personnel a8 well as career limitations for individuals, became involved
in the atruggle as did support researchers themselwves.

The Scientific Director of one institute established a review panel for promotions.
This consisted of one specialist from cutside the fnstitute actively engaged im each
tesearch area in which promotions were being considered, who examined the candidate’s
record and knowledge. Of nine proposed condidates, all bur one {and all of the women and
sinoritles) were found qualified for prosmotion to GS-11.

Borh EED and the Scientific Directers yilelded to presture in a characteristic manmer -
they formed ad hoc committees to study the barrier The “Benchmark™ Committes established
by the Sclentific Directors was generally unproductive, but an important cutcome was a
report written by Dr. Edward Korm, WHLI representative to the committee, to WIH's Deputy
Director for Sclemce. He related that the committee wished to dispensze with very specific
poaltion classification guidelines ("benchmarks") for G5-9 and -11. The success of the
promotion syates from G5-12 to =15 is because of its Elexibilicy, which should, the cos-
mittes sald, be extended to support positions as well. Fosition classification hag been
the goveraing rule at lower G5 grades and has been invoked to prevent movement of suppore
perscnoel into the investigator class. Further, judgment by the Sclentiflc Directors on
promotlons seemed destined to prolong this immcbilicy. :

Dr. KEorn's experience on his institute's new Promotion Review Panel found that pEOMmO=
tioms from 9 to 11 no longer presented o special case. These promoricns bécame more preva-
lant, not bécsuse promotion standards were lower, but because this group could better judge
the sbiliry of rhe individual to work independently and whether the researcher had achiewed
minimos standards for entry into the investipater class.

y “ In the memc, Korn recomsended that each Institute Director establish such a Promotion
Review Panel to approve all promotions at least through GS-11 and send recommendations to
the director. The panels would consist of from five to seven scientists of a variety of

* flelds and levels, some of whom would air on an Inter-Institute Promotion Standards Panel.

The WIMH/NIH EEO Advisory Counsils agreed strongly with these proposals and urged the
! Deputy Sclence Director for NWIH to accept them, which he did in October of thia year. Hence-
" Porth, all promotions up to G5-12 will be reviewed by Institute pancls rather than the
‘Selentifle Directors Board of Review.
fcontinued on page 2 -opposite)
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HO ROOH AT THE TOF - WOMEN IN THE INTRAMURAL RESEARCH PROCRAM - PART II

Several readers of the Septesber-October Neweletter have asked ue why the
National Cancer Institute was not included in the summary of statistlics on the
Intramural research program at HIH, We did not uwse the information pertaining
to the NCI from the September 1978 telephone directory since the HCI heading
contained the statement that the listing "depiets the unofficinl erganizational
structure,"

As a result, we have complled statistics from the official NIH Sclentific
Directory, 1978, for the intrameral research program of the NCI and of the other
institutes. With the exception of one female labhoratory chief whom we failed
to include in the earlier tabulation, the official directory showa the sace
distribution as the data reported in our last pewsletter. HCI and total distribution
are a3 indicated. The NIH total includes NHLBI, NIMH, and HCI. (W = women;

H = men}
Scientific Laboratory Branch Section
Director Chief Chief Chief
L M W H W M W H
HC1 0 1 o 18 1 28 13 82
Total NIH i 10 3 86 1 67 28 305

Parcent Women 9,12 3,47 1,57 B4
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Income Inequality in the Federal Government

Although the Federal Government should serve as a model equal opportunity
employer, all women and minority men civil servants carm far less than thelr
white male counterparts. & recent study, “Income Tnequality in the Foderal
Government”, by F. Taylor (American Sociological Review, Wol. 44: 468-479, June
1979) analyzed a 1X sample of federal ecmployees, as of 1977. The method used,
regression analysis, is the most sophisticated and accurate means of measuring
Lnequality, since it compares salaries on the basis of age, length of federal
secvice, educational attainment, and type and location of position. The numbers
in the table show the difference in salary between the three groups considered
and white men of comparable background.

LOSS OF SALARY DUE TO RACE AND SEX, Federal Civil Secrvice, 1977
I

Loss of Salary in Dollars

| |
| , r
| Occupational Number of | | I
| Group | Employees Non-minority | Minoricy |  Hinoricy |
| | in sample | Females | Males F Females |
| | |
| | | |
Frofessional 2,690 | = 156 | = B3l | - 5,172 |

| | | |

| Administrative | 3,321 | - 3,909 | = 1,519 | - 4,862 |
| | | | | |
Technical | 2,924 | - 1,587 | = 1,673 | = 2,220 |

| | | | |

Clerical | 6,705 | - 396 | - 613 | - 695 |

| | | | |

Other | 272 | = 48O | = 524 | - 1,107 |

| | | | | |
| ToTAL | 15,912 | - 3,476 | - 1,994 | - 3,970 |
| | | | |

|

Comparing the salary loss of non-mimority women and mimority men gives a
rough egtimate of the relative effects of sex and race discrimimation, The totals
show that sex discrimination Is far worse overall — a loss of 53500 vs. 52000
in round numbers, per year. Among professionals, the fmpact of race on salacy is
almost non-existent (the $831 entry for minority men ig not statistically
sglgnificant) whereas both minority and non-minority women lose more tham 55000
per year. Among techmical and clerical workers, race is a slightly greater
handicap than sex.

Studies such as this should be conducted by NIH, for the whole agency and
for the scparate BID's, to ascertaln the nature and degree of sex and race

discrimination throughout the iastitution.
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Senator MerzenBauM. Thank you very much, Miss Dunkle. Our
fourth and last witness is Mary Kostalos, codirector of women in
science career facilitation program, Chatham College.

Senator ScHWEIKER. [ wonder if I might interrupt, Mr. Chair-
man. I am very pleased to welcome Dr. Kostalos here today to the
Health and Scientific Research Subcommittee. Dr. Kostalos is one
of the directors of an excellent science education program for
women at Chatham College in Pittsburgh, Pa.

I am very pleased to welcome you here, particularly since my
wife is an alumna of Chatham College.

Senator METZENBAUM. Dr. Kostalos, we're happy to have you
with us.

Dr. KostaLos. Thank you.

Senator MEerzeEnBauMm. And I'm also happy to have Senator
Schweiker, the ranking minority member of our committee, join us.

Dr. Kostaros. Thank you very much, both of you.

I am here to talk briefly about a program which is already in
existence at Chatham College. In 1977, Chatham College received a
National Science Foundation grant for a career facilitation project,
entitled “Industrial Chemistry With a Management Option.” The
project was refunded in 1979 and the new program is currently
underway.

The program is designed to update the participants’ backgrounds
and skills in chemistry and to provide a basic foundation in man-
agement, computer science, and technical writing. This was accom-
plished through course and laboratory work, special workshops,
and internships. The internship is a 1- or 2-month full-time work
experience in industry.

The participants of our program are intelligent, highly motivated
women. Many have had technical experience. Most left employ-
ment to raise families and had not worked for 5 years or more
prior to entering the program. Most have degrees in chemistry,
usually a B.A. or B.5. They range in age from the midtwenties to
midfifties. Most received their degrees between 5 and 20 years ago.

In the 1978 program, 3 of 23 participants represented ethnic
minority groups. In 1980, 5 of 28 women represented ethnic minor-
ities.

The purpose of the NSF-funded career facilitation project is to
encourage women to enter or reenter scientific careers. It is, of
course, too early to predict what will happen to the 1980 partici-
pants who have just begun their course work. However, of the 23
participants in the 1978 program, 91 percent have been employed
since the program was completed, or have entered graduate degree
programs. Most are employed as chemists in industry. Others are
working in a variety of other areas.

The median salary for those working full time is over $17,000.
Three women from the program entered graduate study. One has
completed her master’s program and is now employed.

Programs such as the Chatham program provide a unique oppor-
tunity for women with technical backgrounds who wish to return
to work after interrupting their careers. Reaching out to this group
of women is in keeping with the philosophy of Chatham College.

Chatham College, a small liberal arts college for women, is vital-
ly concerned with the education and advancement of all women.
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Vital to the success of the program has been the cooperation of
Government agencies and local industry. This cooperation has
benefited the participants, college, and the community. Local com-
panies have obtained valuable employees by recruiting women
from the program. Other employees of these companies have been
able to stretch themselves professionally by teaching in a college-
level program.

The college has benefited in many ways. For example, the indus-
trial contacts made through the program will provide internship
possibilities for our regular students. Some companies which re-
cruited women from women in science participants are now coming
to the campus to recruit our undergraduates. The chemistry de-
partment has also benefited in a number of ways.

I would like to stress once again that Chatham College would not
have been able to afford this program without NSF funding. A very
important aspect of the 1980 grant was the provision of money for
financial aid for some of the participants. Future support for par-
ticipants to cover tuition and other expenses is critical if the pro-
gram is to continue, and particularly if it is to reach those who
need it most. There is stmn% evidence for the continuing need of
this type of program. Our 1980 program had more inquiries and
more applicants than the 1978 program. Employment in chemistry
is expected to remain strong, at least through the mideighties.
Women are severely Uﬂd&l‘l‘&pl‘&ﬁ&ﬂtﬂd in chemistry. The need is
there. The Chatham College women in science program and other
similar programs can play a vital role in enabling talented and
motivated women to enter or reenter careers in science.

Thank you.

[The prepared statement of Dr. Kostalos follows:]
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Senator MeTzENBauM. Thank you very much, Dr. Kostalos.

Let me just bounce around some questions, if I may.

Dr. Reynolds, in your testimony you suggest that recent demo-
graphic changes in our population have contributed to these limit-
ed numbers of tenure positions available at universities. However,
this would not explain why the rate of increase of tenured women
faculties is less than the rate of increase for men.

Can you explain that differential?

Dr. ReynoLps. There are lots of concerns there and they bother
me deeply. We have just been reviewing those statistics ourselves.
They are a little bit deceptive. We are losing tenured faculty
women at the older associate professor and full professor levels. As
was implied here today, there were a greater percentage and more
absolute numbers of women getting doctorates in the twenties,
thirties, and forties than there were in the fifties and sixties.

So when one looks at the full professor ranks, we are seeing a lot
of distinguished women who were in academic fields go on to
retirement. There is not a cadre of women in the 35- to 50-year-old
age bracket to replace them because of many of the things we have
heard here today. So we are looking primarily at increasing oppor-
tunities and increasing numbers of professional women at the as-
sistant professor level moving into the associate professor levels. So
it makes our statistics look even worse than they are.

But to get to the second and more important part of your ques-
tion, why, with even this increase in women, aren’t they making
substantial inroads into academia.

They are in some fields; in others they are not. And there's
another issue that has not been addressed here today which is that
of mobility. We are seeing many more two-career couples and
women still tend to move more with their husbands and not
become permanently committed into the tenure track step move-
ment. A husband who's in an academic field will move into a
tenure track job; the wife will come along and remain for a long
ptgriod of time as a lecturer/instructor. That's another component
of it.

Senator MerzenBauM. Thank you.

I don’'t know which of the panel members might want to answer
this question, but the bill creates another advisory committee at
NSF and a new special assistant position. Do you think that's
really necessary for the administration of the program?

Dr. Mavrcom. I would like to respond to that question, please.

I have some familiarity with the National Science Foundation. I
feel there is some difficulty with the implications that have come
before, that the bill would, in essence, relate to programs that
would be housed in science education, period.

While this may be true because of the focus on education and
training, this cannot be—the sole responsibility cannot be given to
science education. It must also be shared by the research director-
ates.

I will give you an example of this. Figures were quoted to us this
morning in terms of the numbers of graduate fellowships and the
proportion that went to women, and of the postdoctoral fellowships,
the proportion that went to women. [ would venture to guess, even
though I do not know the source of these figures, that those are
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figures from the graduate fellowship program and the postdoctoral
programs within science education.

Now, while this is significant, most of the support for graduate
students and for postdoctoral students does not stem from the
science education directorate. It comes from the research director-
ates through research grants. And yet we do not have a handle on
how many women are actually being supported by the predoctoral
and postdoctoral traineeships that come through the research di-
rectorates.

I would venture to guess that they are much lower than for the
men, because there is evidence that the patterns of financial assist-
ance to men and women are different. Women would be more
likely to have a teaching assistanceship rather than a research
assistanceship, while the men would be more likely to have a
research assistanceship than a teaching assistanceship. Until there
is some mechanism for coordinating efforts across directorates,
then you will have a problem.

I do not think that you can run a program by committee in the
sense that you would have one person from each directorate re-
sponsible for the overall implementation of the program. That's
why someone who is at the special assistant level and to the
director, rather than being housed in any particular directorate,
would be absolutely essential to the implementation of this bill.

Senator METZENBAUM. Thank you.

Ms. DunkLE. I would like to add something to that.

Senator METZENBAUM. Let me ask you to answer another ques-
tion at the same time.

Dr. Pimentel has just testified NSF is directing considerable
effort to achieving equality of women in science. Do you and the
groups that yvou represent think that NSF's efforts are sufficient?
And can you put the two answers together?

Ms. DunkLE. I'll try.

At this point we don't believe that the results of the efforts of
NSF are sufficient, or that the efforts being made in enforcing the
laws prohibiting discrimination are sufficient. The rather dismal
situation of women students and women employees in science and
technology is the result of subtle discrimination, of subtle bias and
of overt discrimination. Therefore, additional efforts are needed in
order to get the attention of employers so that they will focus on
remedying the problem, in order to have educators address the
problems more effectively, and in order to have people within the
federal government who administer these programs be more aware
of the special circumstance that women and girls often find them-
selves in. Employees, educators and Federal officials all need to
come up with creative ways to address the circumstances.

Along that same line, I would like to stress how important it is
to have an advisory committee or a special assistant whose prime
purpose it is to focus attention on that issue. For example, in the
vocational education amendments that you passed in 1976, reauth-
orizing the Vocational Education Act of 1963, you created, because
of discrimination and bias against women in vocational education,
an office for women in vocational education in each State. This
office, staffed by a full-time person whose primary concern is
equity for women in education, is the major reason that some
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progress has been made in ending bias and discrimination in voca-
tional education programs in the States. There was someone there
constantly to call attention to the issues, to analyze programs and
policies for their effect on women, to suggest remedies that were
reasonable and to implement at the State level. This has made a
tremendous difference.

Second, with regard to the advisory committee question, in the
1974 Women’'s Educational Equity Act an advisory council on
women's educational programs was created.

With regard to education programs, this council has provided
important analyses of the effects of Federal programs on women 1in
education. It has shared that information and it has been able to
identify alternative ways that the executive branch, the Office of
Education (soon to be the Department of Education), can address
these problems. It has provided information to educational institu-
tions about policies and program that they could change. So they
have made a big difference in terms of the development of informa-
tion, the focus of information and the identification of constructive
solutions to difficult issues.

So, while we applaud what NSF has done so far, we think that
additional efforts are needed if we're really going to address the
issue of bias and discrimination against women in science and
technology seriously. We believe that the bill you have before you
today makes a very, very good start on that.

Senator MeErzeNBauM. Dr. Kostalos, how do you account for the
current discrimination of women in scientific fields despite the
lawg that prohibit discrimination in employment on the basis of
sex’

Dr. Kostaros. I think in some ways they just plain get around
them. For example, we have had a number of women applying f'or
jobs and they have said “we only accept chemical engineers”.
There are very few women chemical engineers. When you reall}r
look at the job they're doing, the job could be done by a chemist or
a biologist, or sometimes even a soc major or an English major. But
by making the job description so specific to chemical engineering,
where there are very few women, this is one of the ways. There are
all kinds of things that go on.

I think some of the women have alluded to the “old boy” net-
work, that when you're looking for somebody to fill a job you ask
vour friends. It is mostly males in positions to do hiring. They're
asking their male friends. In general, the names that they get are
names of males. When you have this type of situation, it is very
understandable that maf es will be hired in place of females many
times.

Senator MerzenBaum. Do you think we'll ever get to the “old
girl” network? [Laughter.]

Dr. KostaLos. [ hope so.

Senator METZENBAUM. In your opinion, Dr. Reynolds, why do
many of our most prestigous research-oriented universities employ
few, if any, full-time scientists?

Dr. REynoLps. Full-time women scientists?

Senator Merzenaum. Women scientists.

Dr. REynoLps. Again, I go back a bit to what I said earlier. A
very good example of a prestigious woman scientist, would be a
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colleague of mine, Dr. Roslyn Yallo, who won the Nobel Prize. She
did her doctorate back in the early forties at the University of
Illinois at Champaign Urbana, because it was the only institution
that would take women in a scientific field. But in her age bracket
now—and she's a very young scientist in my opinion—in her age
bracket there just are not very many women scientists. There are
just not a lot of distinguished women scientists in the upper forties
and fifties because of what happened in this country in earlier
periods. It took incredible determination, flying against the face of
societal values and everything else, to go ahead and become a
scientist in the forties, fifties, and even the early parts of the
sixties.

I think what we're facing now is creating more of these kinds of
women. We must take the women who are already trained and
make sure they have the research opportunities and the academic
opportunities to become excellent women scientists who make
major contributions. We must make sure we keep increasing the
pool of women choosing to go into this field.

You talk about an “old girl” network. I am confident of the
distinguished work and the real impacts being made by women
scientists in my age bracket and above. Thanks to the support
provided by the Federal Government, and particularly by the Na-
tional Science Foundation and HEW, many women are making
very important contributions to our scientific knowledge.

Sﬁnator MerzenBauMm. My last question is to Dr. Malcom.

What unique problems do you see faced by minority women
scientists?

Dr. MaLcom. I think there are problems that minority women
scientists face that are unique to them. As a matter——

Senator MEeErzENBaAUM. Let me at the same time ask wyou to
comment on whether or not you think there is a special advantage
that minority women scientists may have in the endeavors, a kind
of tokenism, where certain corporations are trying to find people to
staff and to hold out what a great job they're doing? Just cover the
whole subject, if you would, in your answer.

Dr. Marcom. 1 think some of the problems are very similar, that
it's a matter of the extent of the problem. Where a lack of role
models is a problem for—may be a problem for all women in
science, it is an even greater problem for minority women scien-
tists, since the numbers are so much smaller.

I think there are strong cultural traditions which mitigate
against the choice of career by minority women. As minorities, as
well as by women, it is almost as though you receive that message
stereophonically rather than monaurally. So that vou're getting it
from one side based on culture and maybe from another side based
on sex role stereotyping.

In the case of Hispanic women and American Indian women,
there may be additional language difficulties, the whole bilingual
problem, that would interject itself as an additional barrier which
must be overcome.

There is ofttimes——

Senator METZENBAUM. American Indian women?

Dr. MaLcoMm. Yes.

Senator METzENBaUuM. With language difficulties?
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Dr. MaLcom. Yes. Some tribes still hold to the older ways and
still speak the native languages.

There is ofttimes unconscious exclusion from programs which are
set up for women, because when people say “women,” they think in
terms of majority women rather than actually including minority
women. For those of us who were trained in segregated schools—
and there are still such things around—there are the difficulties of
having been given an overall inferior education. In many cases,
where the schools lack facilities, where they lack equipment, which
may be afforded a school in the suburbs but may not be in some
poor school within the inner city. There are these kinds of addition-
al things which do serve as unique and additional barriers for
minority women,

Yes, there are rumors around that, as minority women, we enjoy
some kind of advantage in terms of employment, as being
“twofers,” that is, being able to be counted twice. If that’s the case,
I haven't seen it. I have had as many problems and maybe more in
getting a job as anybody else has early in my career.

When I moved to the Washington, D.C. area I was unemployed,
just like a lot of other people, for some time. I had heard all the
rumors and had believed them, that as a minority woman scientist
you had some kind of special in. Well, it's not true.

It is also true that minority women receive less money for the
work that they do, so we still face these barriers and we enjoy no
particular advantage by being able to be counted twice.

Senator MerzeNBauM. Thank you very much.

Senator Schweiker?

Senator ScHWEIKER. Thank you, Mr. Chairman.

Dr. Reynolds, you're on the firing line of a big State university
and have an opportunity to see a lot from that perspective. I guess
my question is twofold.

No. 1, how much progress, in your judgment, for increasing the
participation of women in science, have we made in the last
decade, and specifically, what do we have to do in the next decade
to be where we ought to go in this area?

Dr. REyNoLDS. You're asking me about women scientist faculty?

Senator SCHWEIKER. Yes.

Dr. Reynowps. In the last decade we have lost ground on the
number of tenured women in the sciences at my institution. Again,
that's because women in the senior ranks have now moved into
retirement. We had more, a higher percentage of women in those
ranks some years ago than we did through the sixties. Few women
were trained in the late forties through the fifties. So there is a
real gap there.

With respect, however, to the assistant professor level, moving
into the associate professor level, we are making pretty good
strides. For example, in the last 3 years that cohort has gone up
about 10 percent, 10 percent more women in that level than there
were before. These are tenured women. We have increased at the
lower level.

In Big Ten universities, and in the first-class west coast and east
coast and southern and northern universities, there is an eagerness
to recruit women. But they still must prove themselves. It's not
enough just to complete graduate school. That's why [ feel so
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strongly that some additional impetus is needed. We could help
move women into first rank, prestigious universities by taking
positive actions to provide startup research funds for women trying
to enter the competitive system.

Senator ScHWEIKER. I understand we have had some previous
testimony indicating that there’s a difference here, depending on
what kind of institution and environment you're talking about. So
maybe I should ask the same question of Dr. Kostalos.

How would you respond from your perspective at Chatham to
both of those questions? Where have we made progress, if any, in
the last decade, and where should we be looking and working in
the future, in the next decade?

Dr. KostaLos. Well, unfortunately, the situation isn't really any
better at small women's colleges——

Senator ScHWEIKER. Why is that?

Dr. KostaLos. Well, partially the same reason at Chatham, the
only two women full professors have retired in the last 5 years and
there just isn't anybody to replace them. We have women assistant
professors and we have women associate professors, and probably
in 5 or 10 years we will be able to move some of those women up to
the full professor rank. The situation is exactly the same in a small
college on a much smaller scale, very similar to that of Ohio State.
That's the answer to that one. It's exactly the same.

In terms of what we have to do, I think I would tend to agree
that all of the things that have been suggested would be useful. I
think the NSF has done some very good things, and I think our
program is an example of that. But it's one very small program
which has reached fewer than 60 women at the present time.
There are so many more women out there who n this kind of
additional help.

I fully support the idea of additional research money for young
women scientists coming out of graduate schools. It can be a very
competitive situation and again, one in which I think men often
tend to be favored. So I think additional money there would be
very, very useful.

Senator ScHWEIKER. Now, getting back to your specific program
at El}?atham, it's a 12-month program as I understand it; is that
right?

Dr. Kosravros. That's right. It's 1 full calendar year.

Senator ScHWEIKER. And do the students get credit for advanced
de%rees in the program or not?

Kosravros. No, this is not a degree program. These are for
women who already have degrees. This is an updating program
which aims to bring their knowledge up to that of a current gradu-
ate, plus giving some special edge by giving them additional train-
ing in management, computer science, and technical writing.

Senator SCHWEIKER. So they wouldn't get any credit toward a
master’s?

Dr. KostraLos. No.

Senator ScHWEIKER. Most people who participate in the Chatham
program do have a bachelor’s degree, is that correct?

Dr. Kostravos. That's right. They had to have a bachelor’s degree.
There were few people with master's degrees, and one or two
women with Ph. Ds. The Ph. D. women tended to have been
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foreign-born women who were having trouble in establishing ca-
reers in this country.

Senator ScHWEIKER. In a nutshell—and I realize this is the
center of the program—what is the advantage of retaining that
way as opposed to these same kind of people just plugging in to
regular programs and trying to go back to, say, pick up a master’s
without this kind of a transition program?

Dr. Kostavos. I think the big thing our program can offer is the
updating. You're talking about a woman who may have been out of
school for 5, 10, 15, or 20 years, and her background needs to be
updated. You throw her into a graduate program with equipment
that she has never seen before, expecting her to use a computer
which she may have never seen before, use analytical equipment
which she is not familiar with, and she’s going to be at a very great
competitive disadvantage with students coming out of undergrad-
uate programs who have had this kind of experience.

We feel the updating is very, very important for these women.
The alternatives for these women would be to go back to under-
graduate programs again and retake courses just to get their back-
ground up to snuff. To do this would take them 2 to 3 vears as
opposed to the 1-year program we offer at Chatham.

enator SCHWEIKER. Now, what about the undergraduate pro-
gram at Chatham? In other words, what kind of undergraduate
science education program do you have and how many students
graduate with some science degree?

Dr. Kostavros. Chatham is quite a small college. It has an enroll-
ment of slightly over 600 at the present time, so these numbers are
going to sound fairly small.

Chatham has a very good science program. It is one of the few
small women's colleges which is ACS accredited—that’'s the Ameri-
can Chemical Society—and this is in addition to the Middle States
accreditation that Chatham College has. So it has an excellent
program in chemistry. The majority of chemist majors do go on to
graduate or professional schools.

In looking at biology and chemistry together, about two-thirds of
our young women who wish to go to professional school, medical,
dental, or veterinary schools get in, and this compares to about
one-third on the average. So we are quite pleased with our science
program. We don’t graduate that many people, usually 10 to 15
biology majors graduate and 2 to 3 joint majors with the chemistry
department. The chemistry department graduates probably 2 or 3
mgors a year, most years.

ne of the big things the women in science program has done for
Chatham College is to allow us to use our equipment much more
efficiently. We have a tremendous amount of equipment in the
chemistry department which was not being used because of the
very small classes. Bringing these women in has allowed us to
make good use of this very large capital investment that we do
have in equipment.

Senator SCHWEIKER. One perspective, of course, is bringing
people back to continue their education and go on from there,
which vour program is designed to do. How do you assess the
problems of women who are not actually going back but are going
through the system right now. You can comment not just from
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your Chatham college point of view which you just described, but
in general. What do you see happening in terms of attracting
women and encouraging them to stay in that bachelor’s program in
science?

This is aside from your school. I realize you're sort of a special
case somewhat.

Dr. Kostaros. Well, I think many people have alluded to some of
the things. It starts way back in grati: school and works its way on
up. If a girl has not had the appropriate science and math courses
in grade school, junior high school and high school, she is very ill-
equipped to enter a bachelor’s program in science at the college
level. She either needs to take remedial work or really struggle. In
many cases they just drop out.

So I think it starts before college. If you're going to attract young
women into our bachelor’s level programs, they have to have the
high school background to enable them to enter science degrees or
go into science degree programs when they get to college.

Senator ScHWEIKER. Dr. Reynolds, are there any uniquely differ-
ent problems in dealing with the same thing at Ohio State, in
terms of attracting women into the undergraduate science pro-
grams?

Dr. REynoLps. No, I don't think so. We are very concerned in the
entire State of Ohio with enabling our young people to get the
required English and math courses before they reach college. We
spend an inordinate amount of time, effort, and money on math
and English remediation at the college level. Women historically
test lower in mathematics and have taken less of it.

I have a small daughtEr and you work with the Girl Scouts and
you can get the impression very quickly that sociologically math is
just not a popular thing for girls in junior high and high school.

This bill looks at that a bit and addresses that. I applaud that
endeavor. We have to work much more on younger women with
respect to understanding the appeal, the wonderment of science,
and we have to convince them at that level in order to recruit
them into science programs in college.

Senator MeTzENBAUM. Thank you, Senator Schweiker.

I have been very impressed with the testimony this morning. I
think it has zeroed in on these issues. [ came to this hearing and
am frank to say I came with a rather open mind, kind of an
a}l:jeﬁti;rity, and not knowing whether | was really for or against
the bill.

I think the bill has much merit, and the $25 million involved can
be found by taking that out of other NSF programs without imbal-
ancing the budget. As a consequence, I wdj | become a cosponsor of
the legislation with Senator Kennedy and perhaps we can move it
forward more rapidly.

At this point I order printed all statements of those who could
not attend and other pertinent material submitted for the record.

[The material referred to follows:]
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WOMEN’S COLLEGE COALITION

Suite 1003 1725 K Street. N.W. Washington, D.C. 20006 (2021 466-5430

Thae Women's College Coalition is pleased to submit this
statement in support of S5.568, the "Women in Science and Technology
Equal Opportunity Act.,"

The Women's College Coalition is a voluntary organization
representing the nation's undergraduate colleges for women.
(See attachment A.) Its members include public and private
institutions, independent and church-related colleges, and two
and four year institutions. While representing only a small
minority of the nation's colleges and universities -- roughly
125 institutions among 3,000 -- women's colleges are widely
recognized as playing a role in the advancement of women
far disproportionate to their numbers.

As Patricia Roberts Harris, Secretary of the Department
of Health, Education and Welfare, noted at the September 1979
"Secretary's Conference on Women's Colleges," the colleges
"have esducated distinguished women out of all proportion to
their numbers or their endowments: women who have become leaders
in govermment, the professions, and educatiecn, in the nation's
religiocus and artistic life."

Nowhare has this leadership role been clearer than in
the sciences.

# With respect to the tendency of undergraduate
women students to major in the sciences, numerous
studies have shown that women's college students
major in the sciences at roughly twice the rate
of women in coeducational institutions. (See Newcomer,
1959;: Women's College Cealiticon, 1977; and also
Astin, 1979).

# With respect to the productivity of achieving women
sclentists, at the post-baccalaureate level, women's
colleges have again been shown to outpace all other
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institutions in producing graduates who subsequently
obtain research doctorates in the physical sciences
and in engineering. (Tidball and Kistiakowsky, 1976;
Sea Attachment B}, '

® And in terms of the encouragement of today's women
students and women teaching faculty in the sciences,
the women's colleges stand without peer. A 1979
study of the involvement of women's colleges in
bilomedical research activity showed that 54% of the
total faculties, in the biomedical sciences, at
women's colleges were women; that 51% of all full-
time faculty in the biomedical sciences were women:
that half of all the science faculty receiving
external funding for research at women's colleges
were women; and that 61% of all the women faculty
at women's colleges in the biomedical sciences
were involved in research participation and/or
training with undergraduate students. (See Attachment
C to this statement)

The following comments in support of 5.568 are made in the
context of the commitment to the advancement of women in science,
that the above figures imply.

In general, women's colleges strongly support the underlying
assumption of this bill == namely that unified and focused action,
at the federal level, is necessary to overcome the barriers to
the full participation of women in scientific life that now so
clearly exist.

With respect to the specific provisions of the bill: it
should be understood that women are fairly respectibly represented
in the total of those who earn doctoral degrees in the sciences --
women constituted, for example, 23% of all biomedical research
doctorates during the peried 1973 to 1976. Women are, however,
far less respectably represented in tenure tracks at the nation's
colleges and universities, and in principal investigator
statistics. Any proposed national program to bring about the
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advancement of women in science must, therefore, address itself

to the goal of getting more women into what can be called

the science "establishment." The word establishment is meant

to suggest these needs: getting more women into tenure positions

in higher education; getting more women as principal investigators
on research grants and awards; getting more women on peer review
committees for grant applicatiens; and in general, making women

more competitive as grantees, consultants, and intramural scientists.

To make women more competitive, there are two lines of
action regquired: ® To attract greater numbers of women into
the science "pipeline," on the theory
that this will increase the real numbers
of women who meet success, even if not the
relative chances for success; and

# To open up the pathsa of advancement (contacts,
mentors, access, tendre) to those in the
"pipeline.”

We applaud the features of the proposed bill which would
work towards that first goal of attracting greater numbers of
women into scientific study and career. In particular, we cite
the activities reaching down to the elementary and secondary
levels of education, and the creation of the Center for Women
in Science. We are further pleased to see the attention devoted
to public education efforts.

With respect to the second line of action cited above --
namely that of opening up the paths of advancement to women
scientists -- we wish to make several points.

® The Visiting Professcrships for Women in
Science, outlined in sectdieon 413 (a) are
extremely important and deserve to be fully
supported, This program will have a dual
impact, in that it will give the women who
are selected for the professorships the
prestige and credibility that such designation
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can provide, and at the same time expose
woemen students to dedicated and achieving
women science professionals. In fact we
urge that the money that is proposed for
the "Women and Science Incentive Awards"®
be used instead for additional support

for this program. We further recommend
that the grant funds to support the
visiting professorships be awarded to the
professors, rather than to the institutions.
Finally, we hope the Congress will not fall
into the mistake of permitting the visiting
professors to serve only in the (often
heostile) departments of institutions "where
women are sericusly underrepresented.”
Women's colleges, for example, have strong
representation of women in their science
departments. They also have the climate

of affirmation for women = as do the
teachers and learners - that would make
this Visiting Professor program most
effective and most highly leveraged.

# Under the Higher Education Programs
(section 202a) we urge that the activities
to be supported which relate to traineeship
and fellowship opportunities for women
in science and technology be construed in
such a way that faculty members are fully
eligible, as well as students.

®@ Under the proposed Demonstration Projects
(section 412) the Foundation is presently
authorized to support, among other activities,
"the establishment and implementation of
cooperative research and education arrangements
between business concerns and academic
institutions.™ We applaud this initiative
and further urge that the Foundation alseo
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fully and specifically support cooperative
arrangements between different kinds and
levels of higher education institutions.

As indicated above in the material on
women's colleges, it is often the self-
standing undergraduate teaching institutions
that have the strongest records and the
greatest experience, at the post-secondary
level, in encouraging women to undertake
baccalaureate studies in the sciences.

These institutions do not, howaver, always
have the relationships with graduate and
research institutions that can best provides
their students with the post-baccalaureate
experience (including research opportunities
and informal mentoring) that are needed.
Linkage projects designed to bring together
undergraduate and graduate research
institutions in consortial and other relation-
ships are strongly needed to advance women
in science. They should be specifically
supported under this section of the bill.

The task of getting more women into the
ranks of those with principal investigator
status in federally and privately supported
research must be taken as a high goal of this
proposed program. We are pleased to see
that one of the functions of the propesed
Committee on Women in Science is to "provide
advice concerning the appropriate manner

to increase the number of women principal
investigators on research projects." We are,
hewever, guardedly optimistic about the real
authority and capacity of this Committee,
with respect to this laudable goal. We urge,
therefore, that the strongest possible
language be built into those porticns of the
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WOMEN'S COLLEGE COALITION

Swite 003 1725 K Streei. NOW, Waoshineton, DUC. 20006 2021 366-3430

Fact Sheet

The Women's College Coalition is a voluntary organization of 67
women's colleges nationwide. Members come from 24 states and
the District of Columbia, and include public and private,
independent and church-related, and two and four-year colleges.

Fu se The Coalition functions as an advocate and information
resource for women's colleges. It is primarily concerned with
examining ways in which women's colleges work within the education
community to support the intellectual, professional and personal
development of women today.

Through a research project supported by the Ford
Foundation, the Coalition is working to develop a data basea on the
country's undergraduate colleges for women. The Ford project
also supports the Coalition in functioning as a clearinghouse for
research studies that have significant bearing on women's colleges,
and as a repository of materials on women's colleges.

Topics of particular interest to the Coalition include:

. the role of women's colleges as resources On wWoman and
women's affairs:;

. eurricular focus on women/women's studies;
. women's athletics;

. advancement of women in teaching, administrative and
trustee positions;:

. publie policy concerns of women's colleges.

Organization The Coalition was founded in 1972 as a project of
the Association of American Colleges. It is funded by its member
colleges and governed by an Executive Committes of nine member
presidents, headed by Dr. Rhoda M. Dorsey, President of Goucher
College.

For Further Information Contact Marcia Sharp, Director, or
Susan Mall Bales, Research Coordinator.

August 1979

— A Propeen e Cosperation with dke A scooateoer of Awrericen Colleges —



WOMENS COLLEGE COALITION

List of Member Colleges

California
Mills College
Mount St. Mary's Cnill:p:

Scripps College

Connecticut
Albertus Magnus College
Saint Juseph College

District of Columbia
Trinity College
Mount Vernon College

Georgia
Agnes Scott College
Spelman College

Ilinois
Barat College

Indiana
Saint Mary-of-the Woods College
Saint Mary's College

Kansas
Saint Mary College

Kentucky
Midway College ,

Maryland
College of Notre Dame of Maryland
Goucher College
Hood College

Masachusetts
Bay Path Junicr College
College of Our Lady of the Elms
Emmanusl Collzge
Mount Holycke College
Pine Manor College
Radcliffe College
Regis College
Simmons College
Smith College
Wellesley College
Wheaton College

Minnesota
College of 5t. Benedict
College of St. Catherine
College of 5. Teresa

Missouri
Stephens College

e ——

Mississioni
Mississippi University for Women

New Hampshire
Colby-Sawyer College
Rivier College

New Jersey
Caldwell College
College of Saim Elizabeth .
Douglass College, Rutgers University
Georgian Court College

Mew York
Bamard College, Columbia Universiry
College of Mew Rochelle
Keuka College
Maria Regina College
Marymount Manhatian College
Russell Sage College
Wells College
William Smith College
Ohio

College of Mount St. Joseph on the Ohio

Lake Erie College

Pennsylvania
Bryn Mawr College
Catlow College
Cedar Crest College
Chatham College
Chesinut Hill College
Marywood College
Moore College of Art
Rosemont College
Villa Maria College

South Carolina
Converse College

Yermont
Trinity College

Virginia
Hollins Collepe
Mary Baldwin College
Marymount College of Viiginia
Randolph-Macon Woman's College
Sweet Briar College

‘Wisconsin

Alvernc College

Texas
Texas Woman's University
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APPENDIX B: REPORT OF THE WOMEN'S COLLEGE COALITION SURVEY OF
BIOMEDICAL RESEARCH ACTIVITY TN UNDERGRADUATE
WOMEN'S COLLEGES

A survey Iinstrument (see attached) was developed by the Biomedical Research
Opportunities for Women (BROW) Work Group to provide the study group
with information regarding current biomedical research activity at
women's colleges. The questionnaire was mailed in early March to
member presidents of the Women's College Coalition, a woluntary organ-—
ization of 67 women's cﬂllegﬁ.&_ nationwide. Presidents of the institu-
tions were asked to obtaim relevant data from departmenmt chairs in the
following fields: bilelegy, zoology, botany, bicchemistry, organie
chemistry, and chemlstry. Of the 66 Institutions surveyed, 4§ were
later judged to be inappropriate to the study since they are two—year
institutions. Of the remalning 62, 46 or 74% responded to the survey.
19 of the institutions responded for two separate departments.giving

a total of 65 departments represented in the findings. The sample
comprizes independent and church-related insticutions, urban and rural,
highly selective and less competitive, large (over 2,000) and small
{under 500) institutions nationwide. :

The study revealed that women faculty members at women's colleges weras
typically full-time faculty members (73%) invelved in research projects
{45.3%) and in research participation/training with undergraduate stu-
dents (61X). Approximately 4.6 women students in each department
responding are engaged in research with faculty, and an average of 2.8
women faculty at each department are working with women students om
research projects. Significant publications activity was reported by

a mumber of the colleges. 0Of those women faculty engaged in research,
41.2% are involved in-ecollaborative activities with colleagues.

Relative to their enrollment size (which is typically small), the respond-
ing institutions show a healthy percentage of student majura in the bio-
medical sciences. : G R

Some highlights from the survey are outlined below:

+ Women constituted 54% of the total science faculties of responding
institutions, 51% of the full-time faculty and 66X of the part-time
faculty

» 64% of all women faculty at these institutions held earnad doctorates

» 51.1% of the faculties at women's institutions are engaged in research
activities and nearly one half (48.5%) of those so engaged are women

+ One half of theose faculty recelving external support for research
(14.7% of the total faculty) are wvomen

» 18.7% of all women faculty are engaged in collaborative research

+« The average department size for a responding inatitutiun wag 4.9 full-
time faculty and 1.3 part-time faculty members

. 61% of the women faculty are involved in research participation/
training with undergraduate students
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AVIS on S.568 -2 - Farch %, 198C
Zenater Lennedy and merbers of the Coprittee:

The Asscociation for Women in Beience appreciates this oppor-
tunity to rresent its views regarding 5.567, the "VWormen in
Science and Technology Equal oppertunity Act."

The Asscciation for Vomen in Science

The Association for Women in Ceience is & non-profit or=
ganization dedicated to promoting equal copportunities for
women to enter the professionz and to achieve their career
goals. The women's rights and eivil rights movements, a
growing awareness of the magnitude of sex discrirination in
the professions and personal experiences of unequal oppor=
tunities led %o the founding of AVIS in 1971 by a grour of
hioscientists. Finece that time, AVIS has heccme a national
organigation with members from all fields in the physical,
bicloglical and social sciences, and related professiona.
AVIE welcomes as rerbers all individuals, men and women, who
share 1ta aims.

AVIS has been a leader in efforts to achieve enforcement of
equal copportunity legislation. It cooperates actively with
other professional socleties in efforts to improve the
gtatus of women in varous fields. AVWIS has a registry con-
taining the names of over 5000 women scientists, which
serves a8 a clearinghouse for employers and provides can-
didates for HIll committees and search committeea. ANIS
fublishes a newaletter to provide communicaticon among women
scientists and has chapters nation-wide which bring women
gscientists tofgether to provide cutual suprort asnd sssict
career development.

Sex Discrirmination in Science and Technology-A continuing
Froblem

That women in the United Ztates have been denied eousl op-
portunity in scientific and technological careeras has been
extensively documented. 1/ Women rake up less than 107 of
scientific reaearchers in thia country. This exclusion is
of long standing:; in some fields of science, wormen received
a higher proportion of doctorates awarded in the 1920s' than
they did during the 1960s'. Women in science are still
disadvantaged relative to men:

The salary gap between men and women in science per=
gists, especially al more advanced astages of careers.

Homen scientista continue to show rates of unerployment
which are several times those of men.

Women scientista continue to be underrepresented in
tenured positions in the universities end colleges, and
there has been no significant improvement over the past
several years. :
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A fundarental problem underlying many specific obstacles to
women in science ia the perception of science and technelogy
as pasculine fields, which are not suitable for women. This
perception results in societal attitudes and practices which
discourage young women from undertaking careers in science,
end which lead to discriminatory barriers for those that do
pursue careera in science which often prevent them from
making full use of their talents. In comtination with the
many pressures which women face because their role in our
gsociety has traditionally teen defined primarily in terms

of their domeastic roles, the resulting discriminatory at-
titudes creates a special set of prcblems for women in
science.

This situation ia most unfair te the many women with
gbilities and interest in scientific fields. It is also
waateful of our human respurces. oteps are needed to change
the aituation as raridly as pessible. For without sctive
programs, so longetanding and deeply ingrained a set of
rrejudices and policies as those which discriminate against
wormen in sclence are unlik§ly te change.

Reactions to 5.568

The Association for Women in Science wishes fto expresa ita
strong support for the "Uoren in Science and Technology
Act". A primary reason for our strong support of this
legislation, apart from the great need which exists for
programs to address the problems of wecmen in science, is the
fact that this legislation is so well designed to dezl with
the special problems which face women in the sciences. \le
strongly support the statement of findings, declaration of
purpose, and atatement of policy because they have addressed
the specific problema wheih wemen face as a result of their
position in our society.

Negative attitudes towards women's participation in science
and technology have an early impact, and discourape girls
from pursuing courses of study necessary for a science
career, such as cmathematicas. In Section II--Education, a
number of excellent proposals are made to deal with this
problem. The schools, through their choice of course
materials, staff attitudes, etc. often contribute sig-
nificantly to the societal pressures which tend %o keep
women out of science. These programa, and especially the
inclusion of provisiona for efforts at the elementary school
level, should provide valuable support for changing these
attitudes.

Ve applaud such provisions as the awarding of fellowshirps
and career development grants without regard for when an in-
divdual received an undergraduate degree. Training programs
in the sciences have been designed on the assumption of nale
career patterns. ZEecause women are more likley to suffer
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interruptiona in the pursult of their careera, it iz impor-
tant to eliminate provisions, which discriminate agairst
those with treaks in their careers, such as age limitations
on financial awards, and to encourage practices which will
lirit the necessity for career breaks for women, and provide
them with conditions for study and work which will permit
them to follow their careers with a minimum of disruption,

Ve also strongly support the provisions to encourage women
who have suffered interruptions in their careers to continue
thelr studies. It has been estimated that asz many as

600, 0CC women *odey have derrees in science and technology
which they are either unable to use or which they are not
fully utilizing. Many of these women dropped out of the
scientific workforce for varicous reasons, and are now unable
to return without some retraining. That they can return,
given proper opportunities for training and supportive ser-
viceas, has been demonstrated by the HSF reentry programs.
Put these are on o small scale, relative to the need. Cne
great value of this bill could be its encouragment of sauch
rrograms on a far wider scale, with the support of the
educational and business communities.

\le also applaud the recognition of the special needs of
rinority women esnd handicarped women. Programs aimed at
these grours have often overlooked the fact that they in-
clude many women, and that they have =pecial needs because
they auffer the double turden of discrirination as women as
well as on other grounds.

The bill is also strong in its emphasls on ocutreach, and on
cooperation with other groups. We believe it is important
to such rprogrars to bave the active invelvement of concerned
grougs of women, and also of the institutions which must ul-
tirately change if solutiona to these problems= are to be
found. Thus the involvement of educational institutions and
of business and industry is important; and the hill should
encourage this.

Ve else eurport the concept of a center for women in science
in the K5F. WVhile we would not want all programs for women
concentrated in one organizsation, its presence should
provide a focal point and metivating force-for programs to
encourage women in science and technology.

The bill is least strong in ita proviaions for assistance

to women who are glready embarked on scientific careers.
However, there are some wvaluable nrovisions here also, for
example, the provieions for gathering of statistica, and the
awards nrovisions.
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Testimony on

Women in Science
Herman Feshbach, President, The American Physical Society

The American Physical Society 1z an organization founded in this
coun:?y in 1899 for the advancement and the diffusion of the knowledge
of physics. The soclety, now comprising some 30,000 members, organizes
technical meetings, publishes the wﬂ;ld'a ptnm}nent physics literature,
and operates other programs to serve this objective. By dedlcating
itself to its uriginni purpose, the Sﬁcinty has been able, throughout
its 80 years of responsive leadership, to put timely issues affecting
the discipline ;nd physicists in a proper perspective for action.

1 speak to you today on an issue which the ﬂncieEy has recognized
as seriously affecting its attempts to advance and diffuse the knowledge
of physies. This is the presently low prupnrtioh of women pursulng
physics as a career. Only 700 of the physicists holding Ph.D. degrees I
in this country are women. The number of women choosing physics as a
career 1s increasing, but these are small increases Iin small numbers.
The Hational Research Council surveys of doctoral scientists and engi-
Haere ahé; that the percentage of physicists who are women has grown
from 2.1% im 1973, to 2.5% in 1975, and 2.7% in iﬂ??. The overall status
of women in physics 1is seen to be even worse than these statistics indi-
cate. Those women who are physicists, who have overcome the obstacles
that have stopped the vast majority, receive significantly lower salaries,
serve in positions of lesser rank, and experience 5 times hiéhet rates of
unemployment than their male counterparts.

The American Physical Society's Committee on the Status of Women in

Physics was established in 1971. From its inception, its charter has been
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to work on behalf of the community of women in ph.jrl:h::.s and has not been
restricted te activitles on behalf of members of the Society. The Society
has supported the work of the Committee and endorsed its activities because
it feels that it can thereby identify and remedy some of the problems which
face women who might or have considered physics as a career. We do mnot
believe that the numbers of women in physics truly reflect the number who
might well have become physicists: those who, finding their talents devel-
oped by the necessary education in mathematics and science and their eoppor-
tunities commensurate with the capabilities, would have made that choice.
The Soclety iz convinced that more highly qualified pecple are needed, not
only in physics but in all the sciences. We do, indeed, live in the age of
technology. The women of this country are a valuable, national resource, a
reservolr of talent, which must not be wasted.

The achievement of equal opportunity for women in science and technology
presents two major challenges. As is generally agreed, the early influences
which discourage girls and young women from pursuing the appropriate academic
studies must be :uunteracfed. Theluther challenge, for which the strategy is
even more difficult to define, is that of securing for women equal opportunity
to pursue the careers for which they are prepared. An attaipt te achieve
either one of these objectives without the other is unlikely to be effective.

To counteract disaffection with mathematics and science curricula, imno-
vative educational programs at every level are necessary. Itlil egpacially
crucial that women, in childhood and when they are mature, receive the coun-
seling and advice which will bring them into these traditional academic studies
that are essential for careers in science and technology. Promising results

have been achieved with a variety of pilot programs. We urge that the scope
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and number of such programs be increased through federal support and
encouragement.,

* Encouraging a larger proportiom of women to pursue mathematics and
sclence studies, however, would be inappropriate and the effort would be
doomed to failure unless the impﬁfd commitment to real equality of oppor-
tunity im subsequent career development is met. Failure in this regard
1s especially serious because it has the effect of crippling two generations:
the women whe are thereby unemployed or underemployed and the younger women
for whom they would have set an example. Active efforts to recruit and
promote women at every stage of scientific career development are necessary.

Mere passive non-discrimination is insufficient to overcome long ingrained
habits and attitudes on the part of women and their scientific calleague;.
Incentives to encourage wide-spread voluntary cooperation may be the only
wviable approach to meet this challenge.

We offer the following specific suggestions related to gdome of the
existing programs and to programs which would be established under the pro-
posed legislation.

(1) Programs denigneﬂ to attract girls and women to science and engi-
ngering'careezs gshould start at the junior high scheol level or
earlier.

. The enuirnnntnﬁ;l factors which influence girls' attitudes toward
sciences and mathematics begin at an early age to limit the realization of
their innate capabilities. Scores on mathematics tests show that the perfor-
mance of girls relative to that of boys has already begun to decline at the

junior high school level. The junior high school period is pa:ticulatl}
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critical, moreover, because it 1s during this educational phase that all
students decide whether or not to continue in the full sequence of mathe=
p&tics and selence courses. The percentage of girls presently taking these
courses in high school compared to the percentage of boys is quite small

and must be inﬁreaséd 1f greater preportions of women are ultimately to
énter acience and engineering careers. We stress the need for enlightened
counseling so that girls do not cnmérnnise the choices they may wish to make
when they are older.

(2) Scientific criteria for existing fellowship programs and for

awards recognizing distinguisheé achievement should be carefully
reviewed and modified so that women in mid-career will be ahlg
to compete om an equal basis, taking into account interruptions
in their careers for family responsibilities as well as slower
career development arising from past discriminationm.

A variety of factors, including past discrimination, have hampered the
c;reer development of most women scientists and engineers. They lag behind
their male counterparts in salary, in employment rank and grade, and in pro-
fessional status. Because competitive advantage in science tends to be cumu-
lative, so that those who forge ahead early tend to enjoy an increasing compe—
titive advantage later im their careers, it 1s important that unnecessary
penalties not be ntEa:hed to slower career development. The selection criteria
for most current programs have been éredtcted on the traditional career-develop—
ment time sequence for men, putting women at a :nmpétitivr disadvantage. Modi-
fications of criteria, such as those prgszntly stipulating chronological age

limits or yvears since the highest degree, should serve to make more women
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eligible to compete in these programs. The rESuléing opportunities for cnmpe;

tent women and the visibility they would thereby achieve would assist women in

realizing thelr full potential as productive scientists and englneers and would
et a very important example for younger women and girls aspiring te sclentific
or engineering ecareers,

(3) The amount of paper work and reporting should be kept to the
minimum necessary to gather essential information about the
status of women in science and technology.

In addition to burdening and alienating administrators, excessive record-
keeping and reporting rejuirements divert resources and funds from the major
goals of programs designed to solve problems. Emphasis ;hnuld be placed,
instead, on streamlining the data-collection and dissemination pruc&dures;

A single reporting fermat and a congruent data base should be estahlish;d with
due consideration for the diverse requirements of the various federal agencies.
The burden of repetitiocus reporting should be minimized by inter-agency transfer
of necessary information.

(4) Distinguished EEO ﬁEhlﬂU;mEnt awards nhuuld. to the greatest extent
poaaihie. serve two major objectives: to give recognition to those
individuals most directly responsible for fostering the careers of
women scientists and engineers, and to enable the recipients to
expand their research opportunities substantially.

The criteria for distinguished achievement awards should emphasize the
employment of appreciable numbers«of women scientists and engineers in positions
of responsibility and in positions which offer cpportunicies for professional
growth and advancement. In universities, these should be specifically tenure-

track positions. Supervisors in government laboratories should be eligible,
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as well, for recognition of their roles in i:n:atl.ng a climate for the healthy
growth and development of the careers of professional women. We believe that
recognition, coupled with substantial cash awards, will provide powerful incen-
tives te responsible individuals to devete themselves wholeheartedly te secur-
ing equal opportunity for women in the pursuit of careers in science and tech-
nology.

Although we have concentrated our comments in those areas in which our
detailed experience is greatest, we offer these suggestions in the spirit of
inclusion rather than exclusion. We support wholeheartedly the goals and objec-—
tives of the proposed legislation and recognize the need for a multifaceted
approach toward nnhiéving these aims, We hope that the provisions of the legis-
lation will be implemented im the same spirit. We are aware that women ﬁﬂuld
be badly served by legislation written in the "line item" philosophy, with a
specific remedy to each problem presented by every special interest group.

Too often, this allows those whe must implement a bill's provisions te limit
themselves to that which is sptciﬁinally ncnélnnnd, avoiding responsibility for
any problem not explicitly included.

We believe that legislation, embodying the philosophy that women, properly
trained and emploved, are a valuable and necessary resource to mankind :nd-:hll
country, will be a credit to the Congress, will advance the scientific discip-
lines and strengthen their ancillary technelogies, and will inspire, guide, and

- foster the women whe will enter such professicnal training and careers. -
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Department for Professional Employees, AFL-CIO
815 16th Street, N.W., Washington, D.C. 20006 Phone 202/638-0320

January 10, 1980

Honorakle Edward M. Kennedy
Chairman
Senate Subcommittee on Health

and Scientific Research
4220 Dirksen Senate Office Building
Washington, D.C. 20510

Dear Senator Kennedy:

The Committee for Salaried and Professional Women of the Depart-

ment for Professional Employees. 0, would like to provide
you with its views on your kill“S. 568/- the Women in Secience
and Technology Egual Opportunity g

As we read the bill, we understand it to have three general
purposes. They are to:

- reverse the aversion of girls at the elementary and
junior high school level to the study of mathematics
and science,

- increase their literacy in mathematics and science, and,

- inecrease oppertunities for women in higher education,
business, and industry in fields regquiring a background
in mathematics or science.

We are wholly in accord with these objectives and believe that
your bill establishes imaginative and useful programs which should
be effective in achieving these cbjectives.

However, it is our belief that with relatively few changes the
legislation could be substantially improved and the number of
women who could benefit from its provisions would be increased
many times. Specifically we would recommend that S. 568 be
amended as follows:
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First that the scope of the bill be extended to include the
education and training of females for crafts, trades, and
technical occupations requiring a background in science or
mathematics. Among a few of the occupations which we have in
mind are electricians, machine repair persons, draftspersons,
computer programmers and technicians, electronic technicians,
surveyors, and engineering assistants. The education and
training involved would include one or more of the following:
apprenticeship, on-the-job training, or wocational education
at the secondary school or junior college level.

Another change which we believe would be highly desirable would
be to make explicit what we believe is implicit in section 203
of the bill, namely that the program of continuing education
contemplated by the section is intended for women at all
educational levels, including those without previous mathematics
or science education as well as those who have such an education-
al background. Additiocnally, that women would be eligible to
participate in the continuing education program whether they
are employed, underemployed, or unemployed. And that the
continuing education program is intended to gualify women for
advancement and better paying positions as well as for careers
in different occupations.

5till another change which we believe should be made in the
legislation would be to utilize the resources of the labor move-
ment to achieve its purposes. Although this may have been in-
tended, it would =eem to us to be useful to specifically include
union counselors and labor educators among those whe could
receive training in order to advise women in the labor movement
of educaticnal and job opportunities in the various scientifie
and technical fields.

Many women with substantial family responsibilities are able to
work and contribute to their families' support through part-time
work or job sharing. But the discriminatory treatment which many
of these women experience by wvirtue of working less than full-time
is substantial, including diminished -

- rates of pay and pay increases,
- oppertunities for promotion, and

- fringe benefits.
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COur final preoposal is to include provisions in 5. 568 which would
deal with these problems within the scope of the bill, perhaps
through an amendment to section 401 (a).

For your information, the Committee for Salaried and Professional
Women is one of the four standing committees through which the
Department for Professional Employees (DPE), AFL-CIO carries out
many of its functions. The Committee was established in 1974

and is made up of representatives from the member unions of the
DPE. Those affiliated unions are 26 national and international
labor organizations which inelude in their membership over one

and one half million professional and techniecal werkers. These
workers are engaged in every major profession and countless
technical occupations. There is attached a list of the unions
which are members of the DPE, s policy statement of the Department
regarding working women, and an excerpt entitled "Women in the
Professicnal Labor Force" from Professional Werkers and Unicniza-
tion: A Survey, by Martin H. Dodd which was prepared for the
Department.

We hope that this statement of our views will be helpful to you
and would appreciate having them included in the hearing record
on 5. 568.

Sincerely,
EW theletr =
R.W. Hackler, Co-Chair Gloria Ji on, Co-Chair

Salaried and Professional Women's Comm

JG:RWH/ 1k
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Policy Statement of the

Department for Professional Employees

B-7

fackground:
wanen canprise approximately 42x% of the labor force, yet on average., they eamn

far less thun their male counterparts. Women are offered less opportunities for
promotion, and suffer greater unemployment rates than men.

The overwhelming majority of women workers use their incames to support their
families. These families need adequate incomes just as much as families whose income
is provided by a male worker.

waren have special concerns, especially regarding job opportunities and pramotion,
maternity bemefits, child care facilities, etc., yet less than twenty percent of
working women are in the trade union movement.

Sex discrimination probably accounts for the wwusual concentration of women in
rertain cccupations and job situations. More than ome-third of working women are
emploved in just seven oocupations - secretarial, teaching, nursing, sales, general
household, _hmkkeepinq. and waiting on tables.

More than one-bal £ are anmployed in jobs where 70X or more of the workforce is
composed of women.  Such concentration makes it easy for employers to lower pay
scales since there is an overabundance of available workers.

More than one-third of all mothers with pre-school children are employed or
seeking a job. The mother's availability to work is conditioned on her ability to
place her pre-school children with competent baby sitters or at a good day care
oenter .

More than a glorified baby sitter is required. Good centers look to the total
development of children, employ experts in crucial early childhood education, keep
staff children ratios low and thus expenses can climb quickly. Plainly, there is
urgent need for expanded government- subsidized day care centers for all employed
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Organigzation

Increased participation in the labar force has brought more women into labor
unions. By the mid-1970's, women accounted for one-guarter of all union snd agsociation
members. That is, about six million women wWore covered by collective bargaining agroe-
menks. Women who have joined unions have foumd that colleckive bBargaining gives thoem job
security and increases their wages and salartes. A 1970 atudy showed that fomale white
collar union members carped 10-20% sore, on the average, than female pon-union white
collar workers. The same study showed that in privete industry, non-union male white
collar workers carned an average of E0-100% moré than RoR-union femele white collar
smployees. But .among union mesbers the difference was much smaller [S0-60%) (Mepthly

Heview. May 1974). Though disparities rontinue ro exist, unions do a better Jok
of improving warnings for womon than does the marketplace.

The Future

As professionals, women face special problems. Kot only must they overcome income
glacrepancies, but Lhelr concentration into a few occupations would prove dissstrous it
It continued. Opportunities for school teachers, cspecially, are narrowing as demographic
change forcos a decline in school populations. On the brighter side, jobs in health will
expand as the population ages and a8 the society demands more modical services, Howewver
unless women succeed in overcoming the barciers to ont EY Into other profespions. &
troubled economy could force many inte lower skilled jobs, or out of the labor force
entirely.

Some shifts to non-traditional cocupations for women have already occurred, thiough
#till in small numbers. Between 1960-1970, wesmen in enginecring nearly tripgled from
T.000 ta 20.000 jor at a rate 4% times that of men). In the same poriod, women doubled
Lhele proportion gf lawyers (2.4% to 4.7%). Table 14 indicatos some of those changes .
In the traditiconally male profossions, more and more women have received training. But
compared to their representation in other professions and in the labor Force, women ©emain
Well bohind men In numerous oCoupations.

TAILE 14
WOMEN EARNTMG FIHST PROFESSIONAL DECRIEES, 1960-77 (aclectod f1elds)
an Architocture| Dentistry | Engineecing L Mimiicine Optomotry | Plamecy  Vetorinary
Hum= [ Por- 1Hn- Pers | um- [Per- | Mum- | Per-| Mum- [ Per- | s | Pere - P&-'ﬁrﬁ}-ﬁ
tber  JOept | bor | Cemt | ber |Cont | bor | Ot | Bop | Ogme | et 3 ber | Cog
i9e0 . . . |[. 57 1.3 2| 0.8 145 | 0.4 241 | 2.7 04| 5.9 4 1.2 13.5 18| 2.2
LY PR 3.7 19 W0 134 4| 262 2. 38 | 5.1 4 b | 13.6 le| 2.0
192 . . .|. 55 5,2 20 6] 128 A 3.2] 9| 5.8 5 1.8 14.1 2] 2.6
1963 . . .| B& 4.5 n .9 130 A 3 L!l 05 | 5.9 3 .8 14.8 M1 .0
s a8 paad Wl afase] 5] anlsa amloea] s | oaa]l=d a2 ] 56
1985 . . . [.108 £ 23 T 139 A 404 | 3.5 ama| 7.0 8 2.1 4 166 5] 4.0
1966 . . . [203 | 46| 35| 21| 1ee| 4 s8] 3al L2l oa ] ie] e vee | szl e
1967 . & . [.115 4.2 3| 11| 18& S5 612 | 4.3 B.0| 13 31| 8 17.4 52 Kod
1968 . . . 126 4.5 53| 1.6] 211 B T2 | 4.3 2.6 11 2.5 & 1] Bo ) H.Y
1965 . . . 143 4.5 | 1] n3 B TES | 4.4 8.3 & 1.8 94 20.2] 7| w.»
L B . T L5 Bl 1.0| 338 8| &m | 5. 9.3 23 5.5) B5¥ 8.1 S0 a1
|1 B s) IErres) [ SRR R L o 1 - (PR B o e R B a8 | 9.4
| pr e BN [ 23000 1.3 493 | i.1 1573 | . S00. 4. . .0 22| 1068110
i L p e | R e F I o s T i S, Pk [ 8.1 0. . LS P v oo Jd2R ] 136
é Reflects transition from 4- to S-year curricula.
Bata from W.F. Dube, "Women Students in U5, Medical Schools: Past and Present, = Journal of Modiend
ESucation, February 1973, pp. 186-89. table 1. Dots for 1973 estimated by W.F. Dube.
Hotg: Percent refers to women as percent of total earning dogrons. Dashes indicste data not v lall
Erces: [uta for 1960-T0 from 0.5, OfFice of Bducation, [ate for 1971-73 from unpublisted data feom
the warious sources cited in table 1 and from personnel of the various professional assoeistions.
Bur Fucther Beading

F. Blitz. “Wamen in the Profossions, 1ET-1970, = Henthly Labor Review, (May 1974).
J- Parrish, “Wamen in Professicral Training, * Hunthly [abor Revies. (Msy 1974),
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continues through college, graduate schoel, and inte the work force.

I am confident that the other memberz of the Committee on Women in
Mathematics join me in gratitude at zeeing Iin the bill provisions for
traineeships and fellowships for women in science and for the awarding
of graduate and postgraduate fellowships at all levels, for emphasis
an helping the continuing educarion woman who wishes a career in the
gciences, and for changing the present images in textbooks and in the
¢ye of the public that sciemce 1s not for women. The incentive awards
to high scheools which can prove that they encourage their female students,
as they do their male students, to enter careers in the sciences i3 good.
It also hits high schools ar just a point where funds ip all communicies
are low. That may end by being a help in this connection although one

. dlways wishes for the maximum of funding for education.

It is particularly gratifying to see the provision for a Committee on
Womeén in Science, with the charge of workinmg with and advizing the
Hational Science Foundation. That latter can stand a lot of advising

on the use of its funds for women in science. I was glad co see che
provision that of a 13 member Commictee at least 9 must be women, with

T of those holding the Ph.D. degree in the disciplines. The provision
that the Committes will advise on peer veview procedures and on the
choice of advisory committees i3 a good one. AS You are aware, most of
the women's caucuses in the sciences feel scromgly that chese twe aspects
of the present workings of the NSF are far from satisfaccory.

I would be happy to see travel grants for young women scientists, particu-
larly those with positions in institutions which have & small amount of
money¥ for travel grants, included in the provisions of the bill. Perhaps

that could come to pass under recommendations to the NSF from the Commitctee
on Women im' Sclence.

I think the G5-18 pay for the advice and work of women in science who
are at the level in ctheir own careers where they could be expected to
give valuable advice to the Mational Science Foundation is appropriate.
After all, these women will have spent many yYears as women scientists,
facing discrimination on many occasions, and their advise should be
invaluable.

Thank you and vour Committee again for all irs work on behalf of Senate
bill 568. I wish you success in irs quick passage chrough the Senate.

Sincerely,
ﬁlllnize
Alice T. Schafer
Helen Day Gould Professor of Mathematics
Chafir, AMS-MAA-NCTM-SIAM Commictces on

Hemen in Machematics
ATS/et

Senator MEerzENBAUM. Thank you all very much. The hearing
has been extremely helpful.
[Whereupon, at 11:48 a.m., the subcommittee was adjourned.]
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