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Title IX of the Education Amendments of 1972, the statute prohibiting sex discrimination

in educational institutions that receive Federal funds, protects against discrimination in

science, mathematics, and engineering education. We strongly support Title IX and

oppose any efforts that would weaken its effectiveness. Title IX and all other civil rights

laws pertaining to education should be vigorously enforced. Rhmbd sgd k vQr dm  bs
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tremendous positive benefits for American society, especially boosting the entry of women

into higher education.”? The same transformation is possible in science and engineering

education.

There is a talent crisis in scienceandengh mddghmf sg s bnmrsqg hmr @I dgh
productivity, competitiveness, quality of life, and security.® Our educational system is not

producing the workforce we need to continue a position of international leadership in

innovation and technology. Techmnknf x hr jdx sn ntq fgnvsg9 © r |
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National Academy report recommends significant new investment and initiatives to

produce more K-12 science and mathematics teachers and to increase the number and
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and mathematics teaching is needed not only to increase the number of students aiming

for the S&E workforce, but also to improve science literacy, as our society enters an era of

greater complexity, for example, the need to understand health, environment, genetics,

and energy.

Our reliance on imported talent is high and increasing. The H1-B visa program opened
opportunity for foreign professionals with high-demand skills at the rate of 115,000 per
year starting in 2000, increased to 195,000 per year for 2001, 2002, 2003.% The
National Academy recommends facilitating the entry of more international students through
improved visa processing and preferential visas for doctoral-level students.” In 2005,
students on temporary visas earned more than a third (36%) of all S&E doctorates
awarded.®  Of the Ph.D. engineering, mathematics, computers sciences, physics, and
economics gra duates from US colleges and universities D the pool for our future faculty D
over 50% are foreign students .° Our supply of foreign students is jeopardized by increased
opportunity in home countries, rising U.S. tuition, competition for students from other
countries, and difficulties in obtaining U.S. visas.'® Although most international students
plan to stay in the U.S., those numbers are dropping, particularly in computer sciences and
engineering,’’ as they choose to return to work in their native countries.

Other countries are increasing their rate of production of undergraduates in S&E. Where
the U.S. is producing S&E undergraduates at the rate of 15%, South Korea is at 38%,
France is at 47%, China at 50%, and Singapore 67%.'% China and India have doubled their

rate of production of engineers and computer scientists, and their numbers are more than
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twice ours.”® The European Commission established a special group to monitor the status
of women in science, and the issue is prominent in EU Framework Programs (strategic
plans for investment in science, engineering and technology).'*

U.S. graduate programs are having trouble recruiting and graduating American students to
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of degrees in computer science decreased in 2005.'® Undergraduate enrollment in

engineering is declining."’

The need for greater diversity in higher education and in the S&E workforce is widely
recognized.'® It is irrational, given the trends in demographics in the U.S. and the
globalization of commerce and communication, to depend on one segment of the
population D white males D to populate a workforce domain on which our prosperity and
competitiveness depends. In many top departments in science and engineering, the faculty
does not reflect the diversity of graduating Ph.D. students, showing a failure to encourage,
recruit, hire, and support women and minorities entering critical fields."”® The lack of
diversity in the faculty is one of several barriers to new students, because it signals that a
field is exclusive and possibly discriminatory. University students and faculty recruitment
pools have diversified thanks to increased opportunity, but universities are behind in
addressing the lack of diversity in the S&E faculty.

Under-utilization of Women in S&E

Large segments of our population are not participating fully in science and engineering and

they could be available to fill the talent gap. Women comprise nearly half the total U.S.
college-educated labor force (47 % in 2005), yet they are only one-fourth of the college-

educated workforce in S&E occupations (26% in 2005).?° Participation in S&E varies by

field of occupation. Women were 52% of social scientists (in 2003), but only 29% of

physical scientists, 30% of computer scientists, and 11% of engineers.”’ Women are
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the fields in most demand for U.S. economic interests.

Women are seeking college degrees in greater numbers than men D a phenomenal and

controversial trend given our history in the 20" Bd ms t g x - 9Vvnl dm ntsmtl adqgd
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science (25%) remains unchanged since 1985 and their percentages in engineering (22 %)
and physics (20%) remain low.?*

A common analysis is that women are not interested in careers, especially professional

careers that require long preparation and demanding work pressures. Yet women are

graduating from medical school at a rate approaching parity (47%).>°> Women are earning

more than half of law degrees now.?® Another analysis is that women are intellectually not
interestedintheogxr hb> k rbhdmbdr+ adb trd sgd bntqgrdr =~ q
have nearly closed the gaps in environmental sciences, agricultural sciences, chemistry,

and mathematics.?’
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Reasons for the Gap
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competitiveness and prosperity? There are a number of reasons: tradition, discrimination,
and weak legal or moral pressure to change educational practice.

Tradition has many people still believing that men and women are innately different in

intellectual capacity; that women belong in nurturing roles; that when women work, they

should stick to low-investment (and low-paying) jobs that involve serving people. The

arguments used against giving women the vote and giving girls access to sports are similar

to those used against sending women into technical fields Ds gdx c¢cnmQ@Qs v ms hs+ s
and they belong elsewhere.

Unconscious assumptions about gender D called gender schema -- are formed from birth on

and lead us to over-rate men and under-rate women even when they are the same on

objective measures. We expect men to be independent and reasoned while women are

cooperative, expressive and caring.?® These assumptions can lead to unequal treatment in

small ways Dlack of encouragement, lack of access to certain activities, redirection away

from certain classes, slightly worse grades, weak recommendations, etc. Small

disadvantages accrue and can explain imbalances and gaps over time, especially at higher

levels of achievement.?® Negative stereotypes play a role in differential performance on
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differences in quantitative skills emerge after elementary school, partly due to

stereotypes.®'

There is evidence for bias and discrimination in general and in the academic workplace in

particular. The Harvard Implicit Bias Project has a web site demonstrating to anyone that

most of us are biased, unconsciously, and often much to our own surprise.*? In a study of

the peer review system of the Swedish Medical Research Council for post-doctoral

fellowships, female applicants had to have more credentials than men to get the same

competence rating from reviewers.*®* A study of the influence of gender in the review of

curricula vitae for faculty found that both men and women favored male job applicants.

One study took the an actual curricula vitae, created male and female versions, and sent

them for review as candidates for faculty positions. It found that both men and women

preferred male job applicants.®** Another study compared letters of recommendation for
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status.®®

We know that women and minorities want to join the S&E workforce. Since 1980 Dor

only about 25 years, the share of S&E occupations for blacks has doubled, and more than

doubled for women and Hispanics.’® Womengr r g  gqd ne cnbsng  k cdfqgddr
near parity (46% in 2005). Two frontiers are prominent: greater recruitment to

engineering and computer science education, and employment and advancement through

faculty ranks in most fields. Because of the tenure system and slow faculty turnover due

to retirements, the opportunity for change is limited, and it can take decades to change

both minds and numbers.®’
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How Title IX Can Apply

The S&E departments in many universities have shown that change is possible and

feasible. Their success is documented in dozens of national reports and academic
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specific recommendations for action, some repeated over decades of commissions and

task forces on women in science and engineering or diversity.*® In spite of the

proliferation of research and helpful guidance, some of our top universities (for example,

MIT) were able to ignore or to overlook patterns of bias evident from low numbers of

women and minorities on the faculty that persisted for decades while in those same
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plans such as that formulated at Harvard University provide excellent, current summaries

of options for revising structural barriers that make working conditions better for all faculty

and particularly for women.*’

The research evidence for the benefits of diversity for learning was extensively
documented in the form of amici curiae briefs in support of the University of Michigan, in
2003, which was challenged for giving minority students preference in two programs.*?
The ultimate goal behind the push for gender diversity is to improve education and
particularly education in science and engineering that is a priority in order to produce more
graduates. Many of the improvements recommended in order to attract and retain more
female and minority students will improve the experience for all students. There are many
studies that describe inefficient and wasteful student programs that need attention. For
dw | okd+ Oirchof ¥.S.stodknts intending to major in engineering switch majors
adengd f g®* cThe deop-oaf rat€ for women in engineering is twice that for men.**
A number of institutions have found ways to do much better.

In 2004 the U.S. General Accounting Office issued an audit report titled Gender Issues:
Vnl dmogr O gshbho shnm hm sgd Rbhdmbdr G r Hmbqgd r
Ensure Compliance with Title IX.** The report recommended that NASA, the Department
of Energy, and the National Science Foundation take more action in conducting compliance
reviews, along with continued activity on the part of the Department of Education, Office
of Civil Rights, which is responsible for Title IX compliance. The science agencies award
billions of dollars in grants to institutions that are providing education in science and
engineering and thus are subject to Title IX. The GAO report was initiated on the request
of Senator Ron Wyden (D-OR) and Senator Barbara Boxer (D-CA) in 2003,*¢ and followed
on requests for major studies of the status of faculty to be conducted through the National
Academy of Sciences.*’

Leading scientists have advocated for using the pressure of compliance with Title IX to
investigate and promote changes that are needed to open science and engineering
education to women.*®

Recommendations

We endorse and support recommendations formulated by the Committee on Science,
Engineering, and Public Policy:*°

1. An inter-institutional monitoring organization is needed to set standards and review

Title IX compliance in science and engineering education. It would serve a function
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similar to that performed by the National Collegiate Athletic Association (NCAA) for
sports in education.

2. The optimal initiating organization is the American Council on Education (ACE),
which can convene and build consensus among others with a focus on higher
education such as the Association of American Universities and the National
Association of State Universities and Land Grant Colleges. The ACE is currently an
umbrella organization with 100 national member organizations.*°

3. The monitoring organization should: set professional and equity standards, collect
and disseminate education and workforce data, and provide professional
development training for members that include a component on bias in evaluation.
Hs rgntkc cdudkno "mc chrrdl hm sd °~ I ncdk ©®bkh
institutional self-assessments of progress toward diversity.®'

4. Federal agencies funding science and engineering education should establish clear
guidelines and measures for compliance with Title IX and all civil rights statutes.

5. Federal agencies funding science and engineering education should take a more
proactive role in assessing compliance, beyond counting the number of complaints
within an institution.

6. Federal agencies funding science and engineering education should develop
sanctions for noncompliance. For example, the NCAA asks a member organization
not in compliance to withdraw from competition. The parallel in higher education
funding might be to bar an institution from competing for federal funds for a
period.®?

In addition, we recommend:

7. All organizations whose mission is improved education should make their members
aware of Title IX and its application to science, mathematics, and engineering
education. This includes information campaigns, web sites, brochures, webinars,
and campus-based marketing.

8. Students on campuses and alumni should be enlisted to question the status quo
and to ask for local accountability. Change can come from a million conversations.

9. National surveys of the quality of student life on campus and rankings of
undergraduate departments should be encouraged to incorporate diversity as an
important value in educational environments D diversity among both students and
faculty. Quality of campus life and quality of a promised education must also mean
an environment where all students have an equal chance. Just as the year-abroad
programs are meant to broaden the horizons of students, the experience of different
genders and ethnicities in the classroom, in problem solving, in creative projects,
and on teams is good training for future professional life.

Title IX must become as visible a buzz-word in science and engineering as it is in sports, to
highlight the problem of inequity.
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