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Preface

Difficult tasks are often very simply stated. This committee was asked by
Congress to “conduct a study to assess gender differences in the careers of science,
engineering, and mathematics (SEM) faculty, focusing on four-year institutions of
higher education that award bachelor’s and graduate degrees. The study will build
on the National Academies’ previous work and examine issues such as faculty
hiring, promotion, tenure, and allocation of institutional resources including (but
not limited to) laboratory space.” That such an assessment would be daunting was
well understood by the committee. The importance of the study provided more
than ample motivation to keep the committee engaged and focused on crafting
an objective report that would advance our knowledge on the status of women
academics in science and engineering at the nation’s top universities.

To address its charge, the committee drew on a large number of scholarly
studies, survey data collected by federal agencies and professional societies
among others, self-assessments conducted by universities—as well as a number
of experts brought in to meet with the committee. After reviewing the above
information, the committee determined to conduct two comprehensive surveys.
These surveys were sent to the major research universities across the United States
during 2004-2005. The surveys focused on biology, chemistry, civil and electrical
engineering, mathematics, and physics. One focused on almost 500 departments in
these disciplines, and the other was sent to more than 1,800 faculty. These surveys
bring much needed additional information to the table. The survey of departments
collected information on departmental characteristics, hiring, tenure and promo-
tion decisions, and related policies. The survey of faculty focused on demographic
characteristics, employment history, and institutional resources received. The
committee was delighted with the response to the surveys. The departmental

Vil
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viii PREFACE

survey had about an 85 percent response rate, and the faculty survey had about a
77 percent response rate. The committee extends its thanks to everyone who filled
out the questionnaires, which were undoubtedly time consuming. Respondents
were very open with their information, as they were promised confidentiality.
While the data must remain restricted to maintain that confidentiality, we believe
these data could be used in further studies for the benefit of the scientific com-
munity without violating the confidentiality of respondents.

A related point is that while the committee examined a tremendous amount
of information, a comprehensive and conclusive assessment of faculty careers
remains in the future. The committee has done all it can given its resources to
advance our understanding of this important issue, but additional research and
study remain. If it could, this committee would have continued expanding, refin-
ing, and enhancing its analysis. The committee trusts that others will be encour-
aged to pursue further some of the avenues that the committee has started down
and to answer some of the questions that arose in this report, drawing on their
own innovative approaches to examining the trajectory of academic careers of
men and women.

Claude R. Canizares
Co-Chair

Sally E. Shaywitz
Co-Chair
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Summary

The 1999 report, A Study on the Status of Women Faculty in Science at MIT,
created a new level of awareness of the special challenges faced by female faculty
in the sciences. Although not the first examination of the treatment of female
faculty, this report marked an important historical moment, igniting interest in
the difficulties experienced by many women, particularly those at the higher lev-
els of academia. Since the release of the Massachusetts Institute of Technology
report, many other institutions have studied equity issues regarding their faculty,
and several have publicly pledged to use their resources to correct identified dis-
parities. Although academic departments, institutions, professional societies, and
others have paid more attention to the topic in the past 10 years, some experts are
concerned that remedial actions have approached a plateau.

Unquestionably, women’s participation in academic science and engineering
(S&E) has increased over the past few decades. In the 10 years prior to the start
of this study, the number of women receiving Ph.D.s in science and engineering
increased from 31.7 percent (in 1996) to 37.7 percent (in 2005). The percentage
of women among doctoral scientists and engineers employed full-time, while
still small, rose from 17 percent in 1995 to 22 percent in 2003. However, women
continued to be underrepresented among academic faculty relative to the number
receiving S&E degrees. In 2003, women comprised between 18 and 45 percent
of assistant professors in S&E and between 6 and 29 percent of associate and full
professors.

In 2002, Senator Ron Wyden (D-Oregon) of the Subcommittee on Science,
Technology and Space of the U.S. Senate Committee on Commerce, Science and
Transportation, convened three hearings on the subject of women studying and
working in science, mathematics, and engineering. Soon after, Congress directed

1
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the National Science Foundation (NSF) to contract with the National Academies
for a study assessing gender differences in the careers of science and engineering
faculty, based on both existing and new data. The study committee was given the
following charge:

Assess gender differences in the careers of science, engineering, and mathematics
(SEM) faculty, focusing on four-year institutions of higher education that award
bachelor’s and graduate degrees. The study will build on the Academy’s previous
work and examine issues such as faculty hiring, promotion, tenure, and allocation
of institutional resources including (but not limited to) laboratory space.

The committee interpreted its charge to imply three tasks: (1) update earlier
analyses, (2) identify and assess current gender differences, and (3) recommend
methods for expanding knowledge about gender in academic careers in science
and engineering. It developed a series of guiding research questions in three key
areas to organize its investigation: (1) academic hiring, (2) institutional resources
and climate, and (3) tenure and promotion.

The committee also limited its exploration of science and engineering to the
natural sciences and engineering, defined here as the physical sciences (includ-
ing astronomy, chemistry, and physics); earth, atmospheric, and ocean sciences;
mathematics and computer science; biological and agricultural sciences; and
engineering (in all its forms).

FACULTY AND DEPARTMENTAL SURVEYS

Recognizing at the outset the need for new data, the committee conducted
two national surveys in 2004 and 2005 of faculty and academic departments in
six science and engineering disciplines: biology, chemistry, civil engineering,
electrical engineering, mathematics, and physics. The first survey of almost 500
departments focused on hiring, tenure, and promotion processes, while the second
survey gathered career-related information from more than 1,800 faculty. Together
the surveys addressed departmental characteristics, hiring, tenure, promotion,
faculty demographics, employment experiences, and types of institutional sup-
port received. In addition to results from the surveys, the committee heard expert
testimony, examined data from NSF, the National Center for Education Statistics
(NCES), and professional societies, and reviewed the results of individual univer-
sity studies and research publications.

As it would be impossible to survey all “science, engineering, and mathemat-
ics (SEM) faculty at four-year institutions of higher education,” the committee
limited the scope of the surveys in four important ways. These limitations must
be kept in mind in the interpretation of the survey results:

1. The data present a snapshot in time (2004 and 2005), not a longitudinal
view.
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2. Six disciplines are examined: biology, chemistry, civil engineering, elec-
trical engineering, mathematics, and physics.

3. Institutions are limited to major research universities, referred to as
Research | or research-intensive (RI) institutions.

4. Only full-time, regularly appointed professorial faculty who are either
tenure eligible or tenured are included.

In other words, except in its review of historical data and existing research, the
report does not examine gender differences outside of the six disciplines covered
in the surveys or at institutions other than R1 institutions. It also does not examine
the careers of instructors, lecturers, postdocs, adjunct faculty, clinical faculty, or
research faculty, who may experience very different career paths.

Many of the “whys” of the findings included here are buried in factors that the
committee was unable to explore. We do not know, for example, what happens to
the significant percentage of female Ph.D.s in science and engineering who do not
apply for regular faculty positions at RI institutions, or what happens to women
faculty members who are hired and subsequently leave the university. And we
know little about female full professors and what gender differences might exist
at this stage of their careers.

We do know that there are many unexplored factors that play a significant role
in women’s academic careers, including the constraints of dual careers; access
to quality child care; individuals’ perceptions regarding professional recognition
and career satisfaction; and other quality-of-life issues. In particular, the report
does not explore the impact of children and family obligations (including elder
care) or the duration of postdoctoral positions on women’s willingness to pursue
faculty positions in RI institutions.

COMPARISONS TO OTHER NATIONAL ACADEMIES’ REPORTS

This report does not exist in isolation. The committee has benefited greatly
from three other National Academies’ reports on women in academic science
and engineering. In 2001 the Committee on Women in Science and Engineer-
ing (CWSE) published From Scarcity to Visibility: Gender Differences in the
Careers of Doctoral Scientists and Engineers, a statistical analysis of the career
progression of matched cohorts of men and women Ph.D.s from 1973 to 1995.
The 2005 CWSE report, To Recruit and Advance: Women Students and Faculty
in U.S. Science and Engineering, identifies the strategies that higher education
institutions have employed to achieve gender inclusiveness, based on case studies
of four successful universities.

A third report, Beyond Bias and Barriers: Fulfilling the Potential of Women
in Academic Science and Engineering, was released in 2006 under the aegis of the
Committee on Science, Engineering, and Public Policy (COSEPUP). The study
committee was charged to “review and assess the research on sex and gender issues
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in science and engineering, including innate differences in cognition, implicit
bias, and faculty diversity” and “provide recommendations . . . on the best ways
to maximize the potential of women science and engineering researchers.” The
committee considered all fields of science and engineering (including the social
sciences) in a broad range of academic institutions, relying primarily on existing
data and the experience and expertise of committee members. Its report provides
broad policy recommendations for changes at higher education institutions.

In contrast, the current report examines new information on the career pat-
terns of men and women faculty at R1 institutions—with particular focus on key
transition points that are under the control of the institutions. The findings and
recommendations here are based primarily on the data from our two surveys,
which were not available to the COSEPUP committee.

Like the COSEPUP committee, this committee found evidence of the over-
all loss of women’s participation in academia. That loss is most apparent in the
smaller fraction of women who apply for faculty positions and in the attrition of
women assistant professors before tenure consideration. Unfortunately, our sur-
veys do not shed light on why women fail to apply for faculty positions or why
they may leave academia between these critical transition points—underscoring
the fact that our work is not done.

Our survey findings do indicate that, at many critical transition points in their
academic careers (e.g., hiring for tenure-track and tenured positions and promo-
tions), women appear to have fared as well as or better than men in the disciplines
and type of institutions (RI) studied, and that they have had comparable access
to many types of institutional resources (e.g., start-up packages, lab space, and
research assistants). These findings are in contrast to the COSEPUP committee’s
general conclusions that “women who are interested in science and engineering
careers are lost at every educational transition” and that “evaluation criteria con-
tain arbitrary and subjective components that disadvantage women.”

After providing a brief overview of the Status of Women in Academic Science
and Engineering in 2004 and 2005 in Chapter 2, the report presents the results
of the survey findings in the three areas: Academic Hiring (Chapter 3), Climate,
Institutional Resources, Professional Activities, and Outcomes (Chapter 4), and
Tenure and Promotion (Chapter 5). Chapter 6 provides an overall summary of key
findings and recommendations, including questions for future research.

KEY FINDINGS

The surveys of academic departments and faculty have yielded interesting and
sometimes surprising findings. For the most part, men and women faculty in sci-
ence, engineering, and mathematics have enjoyed comparable opportunities
within the university, and gender does not appear to have been a factor in a
number of important career transitions and outcomes. The findings below pro-
vide key insights on gender differences in Academic Hiring (Chapter 3), Climate,
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Institutional Resources, Professional Activities, and Outcomes (Chapter 4), and
Tenure and Promotion (Chapter 5). Complete findings in each of these areas can
be found at the end of the relevant chapter and are summarized in Chapter 6.

As a foundation for understanding the survey findings, it is important to
remember that although women represent an increasing share of science,
mathematics, and engineering faculty, they continue to be underrepresented
in many of those disciplines. While the percent of women among faculty in
scientific and engineering overall increased significantly from 1995 through
2003, the degree of representation varied substantially by discipline, and there
remained disciplines where the percentage of women was significantly lower than
the percentage of men. Table S-1 shows the percent of women faculty in selected
scientific and engineering disciplines during this time period at the assistant,
associate, and full professor levels.

In 2003, women comprised 20 percent of the full-time employed S&E work-
force and had slowly gained ground compared to men in the full-time academic
workforce; by 2003, they represented about 25 percent of academics. Women’s
representation in the academic workforce, of course, varied by discipline: in the
health sciences, women were the majority of full-time, employed doctorates,
while in engineering they were less than 10 percent. The greatest concentration
of women among full-time academics was at medical schools; the lowest was at
Research Il institutions.

Academic Hiring (Chapter 3)

The findings on academic hiring suggest that many women fared well in the
hiring process at Research I institutions, which contradicts some commonly held
perceptions of research-intensive universities. If women applied for positions at
Research | institutions, they had a better chance of being interviewed and receiv-
ing offers than male job candidates had. Many departments at Research | institu-
tions, both public and private, have made an effort to increase the numbers and
percentages of female faculty in science, engineering, and mathematics. Having
women play a visible role in the hiring process, for example, has clearly made a
difference. Unfortunately, women continue to be underrepresented in the applicant
pool, relative to their representation among the pool of recent Ph.D.s. Institu-
tions may not have effective recruitment plans, as departmental efforts targeted
at women were not strong predictors in these surveys of an increased percentage
of women applicants.

1. Women accounted for about 17 percent of applications for both
tenure-track and tenured positions in the departments surveyed.
In each of the six disciplines, the percentage of applications from
women for tenure-track positions was lower than the percentage of
Ph.D.s awarded to women. (Findings 3-1 and 3-3)
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Table S-2 shows the percentage of women in the pool at each of several key
transition points in academic careers: award of Ph.D., application for position,
interview, and job offer. Although there was wide variation by field and depart-
ment in the number and percentage of female applicants for faculty positions,
the percentage of applications from women in each discipline was lower than
the percentage of doctoral degrees awarded to women. This was particularly the
case in chemistry and biology, the two disciplines in the study with the highest
percentage of female Ph.D.s. The mean percentage of female applicants for ten-
ure-track positions in chemistry was 18 percent, but women earned 32 percent
of the Ph.D.s in chemistry from Research | institutions from 1999-2003. Biology
(26 percent in the tenure-track pool and 45 percent in the doctoral pool) also
showed a significant difference.

The fields with lower percentages of women in the Ph.D. pool had a higher
propensity for those women to apply. Electrical engineering (11 percent in the
tenure-track pool and 12 percent in the doctoral pool), mathematics, and physics,
for example, had modest decreases in the applicant pool.

The percentage of applicant pools that included at least one woman was
substantially higher than would be expected by chance. However, there were no
female applicants (only men applied) for 32 (6 percent) of the available tenure-
track positions and 16 (16.5 percent) of the tenured positions.

2. The percentage of women who were interviewed for tenure-track or
tenured positions was higher than the percentage of women who
applied. (Finding 3-10)

TABLE S-2 Transitions from Ph.D. to Tenure-Track Positions by Field at the
Research | Institutions Surveyed (percent)

Doctoral Pool Pools for Tenure-Track Positions

Mean percent of Mean percent

Percent women Mean percent of applicants invited  of first offers
Ph.D.s applicants who to interview that go to
(1999-2003) are women who are women women
Biology 45 26 28 34
Chemistry 32 18 25 29
Civil Engineering 18 16 30 32
Electrical 12 11 19 32
Engineering
Mathematics 25 20 28 32
Physics 14 12 19 20

SOURCE: Survey of departments carried out by the Committee on Gender Differences in Careers of
Science, Engineering, and Mathematics Faculty; Ph.D. data is from NSF, WebCASPAR.
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For each of the six disciplines in this study the mean percentage of females
interviewed for tenure-track and tenured positions exceeded the mean percentage
of female applicants. For example, the female applicant pool for tenure-track posi-
tions in electrical engineering was 11 percent, and the corresponding interview
pool was 19 percent.

3. The percentage of women who received the first job offer was higher
than the percentage who were invited to interview. (Finding 3-13)

For all disciplines the percentage of tenure-track women who received the
first job offer was greater than the percentage in the interview pool. For example,
women were 19 percent of the interview pool for tenure-track electrical engineering
positions and received 32 percent of the first offers. This finding was also true for
tenured positions with the notable exception of biology, where the interview pool
was 33 percent female and women received 22 percent of the first job offers.

4. Most institutional and departmental strategies for increasing the
percentage of women in the applicant pool were not effective as they
were not strong predictors of the percentage of women applying.
The percentage of women on the search committee and whether a
woman chaired the search, however, did have a significant effect on
recruiting women. (Findings 3-7 and 3-8)

Departments have not generally been aggressive in using special strategies
to increase the gender diversity of the applicant pool. Most of the policy steps
proposed to increase the percentage of women in the applicant pool (such as
targeted advertising, recruiting at conferences, and contacting colleagues at other
institutions) were done in isolation, with almost two-thirds of the departments in
our sample reporting that they took either no steps or only one step to increase
the gender diversity of the applicant pool.

It appears that women were more likely to apply for a position if a woman
chaired the search committee. The percentage of females on the search committee
and whether a woman chaired the committee were both significantly and posi-
tively associated with the proportion of women in the applicant pool.

Professional Activities, Climate, Institutional Resources, and Outcomes
(Chapter 4)

The survey findings with regard to climate and resources demonstrate two
critical points. First, discipline matters, as indicated by the difference in the
amount of grant funding held by men and women faculty in biology, but not in
other disciplines. Second, institutions have been doing well in addressing most
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of the aspects of climate that they can control, such as start-up packages and
reduced teaching loads. Where the challenge may remain is in the climate at the
departmental level. Interaction and collegial engagement with one’s colleagues
is an important part of scientific discovery and collaboration, and here women
faculty were not as connected.

5. Male and female faculty appeared to have similar access to many
kinds of institutional resources, although there were some resources
for which male faculty seemed to have an advantage. (Findings 4-1
through 4-5)

Survey data revealed a great deal of similarity between the professional lives
of male and female faculty. In general, men and women spent similar proportions
of their time on teaching, research, and service; male faculty spent 41.4 percent of
their time on teaching, while female faculty spent 42.6 percent. Male and female
faculty members reported comparable access to most institutional resources,
including start-up packages, initial reduced teaching loads, travel funds, summer
salary, and supervision of similar numbers of research assistants and postdocs.

Men appeared to have greater access to equipment needed for research and to
clerical support. At first glance, men seemed to have more lab space than women,
but this difference disappeared once other factors such as discipline and faculty
rank were accounted for.

6. Female faculty reported that they were less likely to engage in con-
versation with their colleagues on a wide range of professional topics.
(Findings 4-6, 4-7, and 4-8)

There were no differences between male and female faculty on two of our
measures of inclusion: chairing committees (39 percent for men and 34 percent for
women) and being part of a research team (62 percent for men and 65 percent for
women). And although women reported that they were more likely to have men-
tors than men (57 percent for tenure-track female faculty compared to 49 percent
for men), they were less likely to engage in conversation with their colleagues on
a wide range of professional topics, including research, salary, and benefits (and,
to some extent, interaction with other faculty members and departmental climate).
This distance may prevent women from accessing important information and may
make them feel less included and more marginalized in their professional lives.
The male and female faculty surveyed did not differ in their reports of discus-
sions with colleagues on teaching, funding, interaction with administration, and
personal life.

7. Thereis little evidence across the six disciplines that men and women
have exhibited different outcomes on most key measures (includ-
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ing publications, grant funding, nominations for international and
national honors and awards, salary, and offers of positions in other
institutions). The exception is publications, where men had published
more than women in five of the six disciplines. On all measures, there
were significant differences among disciplines. (Findings 4-9 through
4-14)

Overall, male faculty published marginally more refereed articles and papers
in the past 3 years than female faculty, except in electrical engineering, where
the reverse was true. Men published significantly more papers than women in
chemistry (men: 15.8; women: 9.4) and mathematics (men: 12.4; women: 10.4).
In electrical engineering, women published marginally more papers than men
(men: 5.8; women: 7.5). The differences in the number of publications between
men and women were not significant in biology, civil engineering, and physics.

There were no significant gender differences in the probability that male or
female faculty would have grant funding, i.e., be a principal investigator or co-
principal investigator on a grant proposal. Male faculty had significantly more
research funding than female faculty in biology; the differences were not signifi-
cant in the other disciplines.

Female assistant professors who had a mentor had a higher probability of
receiving grants than those who did not have a mentor. In chemistry, female
assistant professors with mentors had a 95 percent probability of having grant
funding compared to 77 percent for those women without mentors. Over all six
fields surveyed female assistant professors with no mentors had a 68 percent prob-
ability of having grant funding compared to 93 percent of women with mentors.
This contrasts with the pattern for male assistant professors; those with no mentor
had an 86 percent probability of having grant funding compared to 83 percent for
those with mentors.

Male and female faculty were equally likely to be nominated for international
and national honors and awards, although the results varied significantly by dis-
cipline. Gender was a significant determinant of salary among full professors;
male full professors made, on average, about 8 percent more than females, once
we controlled for discipline. At the associate and assistant professor ranks, the
differences in salaries of men and women faculty disappeared.

Tenure and Promotion (Chapter 5)

The findings related to tenure and promotion indicate the importance of
addressing the retention of women faculty in the early stages of their academy
careers; not as many were considered for tenure as would be expected, based on
the number of women assistant professors. Retention was particularly problematic
given the increased duration of time in rank for all faculty. Both male and female
faculty utilized stopping-the-tenure-clock policies—spending a longer time in
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the uncertainty of securing tenure—but women used these policies more. Women
faculty who did come up for tenure were as successful or more successful than
men, so one of the most important challenges may be in increasing the pool of
women faculty who make it to that point.

8. Inevery field, women were underrepresented among candidates for
tenure relative to the number of female assistant professors. Most
strikingly, women were most likely to be underrepresented in the
fields in which they accounted for the largest share of the faculty—
biology and chemistry. (Finding 5-1)

In biology and chemistry, the differences were statistically significant. In biol-
ogy, 27 percent of the faculty considered for tenure were women, while women
represented 36 percent of the assistant professor pool. In chemistry those num-
bers were 15 percent and 22 percent, respectively. This difference may suggest
that female assistant professors were more likely than men to leave before being
considered for tenure. It might also reflect the increased hiring of female assistant
professors in recent years (compared with hiring 6 to 8 years ago).

9.  Women were more likely than men to receive tenure when they came
up for tenure review. (Findings 5-2, 5-3, and 5-4)

In each of the six fields surveyed, women were tenured at the same or a
higher rate than men (an overall average of 92 percent for women and 87 percent
for men). It appears that women were more likely to be promoted when there
was a smaller percentage of females among the tenure-track faculty. Discipline,
stop-the-tenure-clock policies, and departmental size were not associated with the
probability of a positive tenure decision for either male or female faculty members
who were considered for tenure. Both male and female assistant professors were
significantly more likely to receive tenure at public institutions (92 percent) than
at private institutions (85 percent).

10. No significant gender disparity existed at the stage of promotion to
full professor. (Findings 5-6 and 5-7)

For the six disciplines surveyed, 90 percent of the men and 88 percent of
the women proposed for full professorship were promoted—a difference that
was not statistically significant, after accounting for other potentially important
factors such as disciplinary differences, departmental size, and use of stopping-
the-tenure-clock policies. Women were proposed for promotion to full profes-
sor at approximately the same rates as they were represented among associate
professors.
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11. Women spent significantly longer time in rank as assistant professors
than did men. (Findings 5-8 and 5-9)

Although time in rank as an assistant professor has increased over time for
both men and women, women showed significantly longer durations than men.
It is difficult to determine whether these apparent differences may be explained,
at least in part, by individual and departmental characteristics such as length of
postdoctoral experience and stopping-the-tenure-clock for family leave. Both
male and female faculty spent more time in the assistant professor ranks at insti-
tutions of higher prestige.

12. Male and female faculty who stopped the tenure clock spent signifi-
cantly more time as assistant professors than those who did not (an
average of 74 months compared to 57 months). They had a lower
chance of promotion to associate professor (about 80 percent) at any
time (given that they had not been promoted until then) than those
who did not stop the clock. Everything else being equal, however,
stopping the tenure clock did not affect the probability of promotion
and tenure; it just delayed it by about 1.5 years. It is unclear how
that delay affected women faculty, who were more likely than men
to avail themselves of this policy. (Finding 5-10)

Although the effect of stopping the tenure clock on the probability of pro-
motion and tenure is similar for both male and female faculty, 19.7 percent of
female assistant professors in the survey sample availed themselves of this policy
compared to 7.4 percent of male assistant professors. At the associate professor
level, 10.2 percent of female faculty compared to 6.4 percent of male faculty
stopped the tenure clock.

RECOMMENDATIONS

The survey data suggest that positive changes have happened and continue to
occur. At the same time, the data should not be mistakenly interpreted as indicat-
ing that male and female faculty in math, science, and engineering have reached
full equality and representation, and we caution against premature complacency.
Much work remains to be done to accomplish full representation of men and
women in academic departments.

Many of the survey findings point out specific areas in which research institu-
tions and professional societies can enhance the likelihood that more women will
apply to faculty positions and persist in academia up to and beyond tenure and
promotion. Changes in the faculty recruitment and search process, enhancement
of mentoring programs, broader dissemination of tenure and stop-the-tenure-clock
policies, and investigation of the subtle effects of climate on career decisions can all
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help. Increased data collection, of course, is also necessary. Specific recommenda-
tions for institutions and professional societies are delineated in Chapter 6.

QUESTIONS FOR FUTURE RESEARCH

This study raises many unanswered questions about the status of women in
academia. As noted at the onset of this report, the surveys did not capture the
experiences of Ph.D.s who have never applied for academic positions, nor of
female faculty who have left at various points in their academic careers. We also
recognize that there are important, nonacademic issues affecting men and women
differentially that impact career choices at critical junctures. Fuller examination
of these issues (for example, topics relating to family, children, home life, care of
elderly parents) will shed greater light on career choices by women and men and
should yield suggestions on the types of support needed to encourage retention of
women in academic careers. Below are suggestions for future research:

A Deeper Understanding of Career Paths

1. Using longitudinal data, what are the academic career paths of women
in different science and engineering disciplines from receipt of their Ph.D. to
retirement?

2. Why are women underrepresented in the applicant pools and among
those who are considered for tenure?

3. Why aren’t more women in fields such as biology and chemistry applying
to Research | tenure-track positions, as discussed in Finding 3-3?

4. Why do female faculty, compared to their male counterparts, appear
to continue to experience some sense of isolation in more subtle and intangible
areas?

5. What is the impact of stop-the-tenure-clock policies on faculty careers?

6. What are the causes for the attrition of women and men prior to tenure
decisions, if indeed attrition does take place?

7. To what extent are women faculty rewarded beyond promotion to full
professor?

8. What important, nonacademic issues affect men and women differen-
tially that impact their career choices at critical junctures?

Expanding the Scope

9. How important are differences among fields?
10. What are the experiences of faculty at Research Il institutions?
11. What are the experiences of part-time and nontenure track faculty?
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Introduction

The 1999 report, A Study on the Status of Women Faculty in Science at MIT,!
created a new level of awareness of the special challenges faced by female faculty
in the sciences. Although not the first examination of the treatment of female
faculty, this report marked an important historical moment, igniting interest in the
difficulties experienced by many women, particularly those at the higher levels of
academia. Since the release of the Massachusetts Institute of Technology report,
many other institutions have studied equity issues regarding their faculty, and sev-
eral have publicly pledged to use their resources to correct identified disparities.
Although academic departments, institutions, professional societies, and others
have paid more attention to the topic in the past 10 years, there has been concern
that remedial actions have approached a plateau.

Unquestionably, women’s participation in academic science and engineering
(S&E) has increased over the past few decades. In the 10 years prior to the start
of this study, the number of women receiving Ph.D.s in science and engineering
increased from 31.7 percent (in 1996) to 37.7 percent (in 2005).2 The percentage
of women among doctoral scientists and engineers employed full-time, while still
small, rose from 17 percent in 1995 to 22 percent in 2003.% However, women
continued to be underrepresented among academic faculty relative to the number
of women receiving S&E degrees. In 2003, women comprised between 18 and 45

1 See Massachusetts Institute of Technology (1999).

2 National Science Foundation (2006); Figure A2-1 and Table A2-1 in Appendix 2-1.

3 National Science Foundation, Survey of Doctorate Recipients, 1995-2003; Figure A2-3 in Ap-
pendix 2-1.
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percent of assistant professors in S&E and between 6 and 29 percent of associate
and full professors.*

The evidence for disparities in the treatment of women and men is mixed.
In some cases (e.g., with regard to salaries), there are strong quantitative data. In
other cases (e.g., marginalization), the evidence is more anecdotal. Still in other
instances, the evidence is scant or missing. Assessing whether search committee
members are biased in their evaluations of male and female candidates could
be—and has been—done in essentially a laboratory-like setting, but there are no
publicly available national data upon which to draw.

WHY DISPARITIES MATTER

Interest in studying the disparities between the careers of male and female
faculty is widespread. Government agencies, legislators, and organizations,
including many professional societies, have a vested interest in promoting science
and engineering education and careers and encouraging a diverse set of students
and graduates to enter and remain in S&E. Administrators in the academic com-
munity need benchmarks to help set the context in which universities conduct
their own self-examinations—as many already do. S&E students considering
academia among their career options are seeking better information about career
prospects and challenges.

Why is an assessment needed now? Three reasons support this.> First, the
nature of the academic profession is changing in several important ways, including
the composition of the profession, reward structure, and professional activities.
Due in part to the diminishing financial resources and increasing costs faced by
higher education institutions, hiring into tenure-track positions has slowed, while
the number of part-time, temporary, and off-track positions has increased. Such
changes may affect female academics differently than male academics.

Second, substantial efforts to increase women’s participation as faculty in
higher education have been underway for three decades. These include programs
and policies of the federal government, professional societies, and their universi-
ties and individual academic departments. At the federal level, one example is
the National Science Foundation’s (NSF’s) ADVANCE program. Scientific and
professional societies focused on women generally or in specific disciplines have
collected relevant data and undertaken programs to support women in the profes-
sion (e.g., the Association for Women in Science [AWIS], the Society of Women
Engineers [SWE], the Committee on the Status of Women in Physics [CSWP], and
the Caucus for Women in Statistics). Higher education institutions have conducted

4 See Tables 2-1 and 2-2.
5 See also the four reasons suggested by NAS, NAE, and IOM (2007): global competitiveness, law,
economics, and ethics.
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gender equity studies and developed work-life policies for faculty and staff.6 An
assessment of changes in faculty composition as well as policies and outcomes
related to faculty careers is one step in evaluating these efforts.

Finally, where gender disparities exist and women are underrepresented
among S&E faculty, negative consequences result that require policy solutions.
Substantial resources go into producing a Ph.D. in S&E.” The untapped potential
of fully trained and credentialed women, as well as the women who are interested
in S&E but choose not to pursue degrees because of obstacles, real or perceived,
represents an important economic loss—one a competitive United States cannot
afford. As Senator Ron Wyden (2003) stated:

A report from the Hart-Rudman Commission on National Security to 2025
warned that America’s failure to invest in science and to reform math and sci-
ence education was the second biggest threat to our national security, greater
than that from any conceivable conventional war. America will not remain the
power it is in the world today, nor will our people be as healthy, as educated,
or as prosperous as they should be, if we do not lead the world in scientific
research and engineering development. To make our country better, to improve
our national security and quality of life, we need to encourage people to go into
these disciplines. Women represent a largely untapped resource in achieving
this vital goal.

Similarly, Neal Lane, former Assistant to the President for Science and Tech-
nology, remarked to the Summit on Women in Engineering (1999) that “we simply
need people with the best minds and skills, and many of those are women.” This
view was echoed by leaders of nine top research universities in a meeting at MIT
in 2001 to discuss women faculty in science and engineering. A joint statement
issued by the participants noted, “Institutions of higher education have an obliga-
tion, both for themselves and for the nation, to fully develop and utilize all creative
talent available. We recognize that barriers still exist to the full participation of
women in science and engineering” (Campbell, 2001b).

A more inclusive workforce may be more innovative and productive than
one which is less so. As Arden L. Bement, Jr., Director of the National Science
Foundation, said in 2005:

Year by year, the economic imperative grows for broadening, empowering, and
sharpening the skills of the entire U.S. workforce—just to remain competitive
in the global community. This fresh talent is our most potent mechanism for
technology transfer to our systems of innovation. Fortunately, we have a fount
of untapped talent in our women, underrepresented minorities and persons with

6 For a list of gender equity studies conducted by Research | institutions, see the CWSEM Web
site at http://www.nas.edu/cwsem.

7 The average annual support for a doctoral student is $50,000 according to a new study (NAS,
NAE, and I0M, 2007). The average doctoral student takes 7 years to complete a Ph.D., suggesting
support for a single student could be $350,000.
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disabilities. Our need to broaden participation and increase opportunity is critical,
for both the science and education communities and the nation.®

“Having scientists and engineers with diverse backgrounds, interests, and
cultures assures better scientific and technological results and the best use of those
results.” (Lane, 1999). If, for example, women approach the process of S&E teach-
ing or research differently or generate different, important outcomes (findings,
publications, patents, etc.), then their relative exclusion somewhat diminishes
the potential of academia (Xie and Shauman, 2003:footnote 2). A comparison of
data from the National Survey of Student Engagement (NSSE) and the Faculty
Survey of Student Engagement (FSSE) indicates that when faculty emphasized
effective educational practices, students tended to engage more in those practices.
Interestingly, the FSSE found women were more likely than men to value and use
effective educational practices (Kuh et al., 2004).

“Academic institutions play a pivotal role in preparing the science and engi-
neering work force, and their faculty and leaders serve as intellectual, personal,
and organizational role models that shape the expectations of future scientists
and engineers,” said Alice Hogan, NSF’s former ADVANCE Program Manager.
“Ensuring that the climate, the policies and the practices at these institutions
encourage and support the full participation of women in all aspects of academic
life, including leadership and governance, is critical to attracting students to sci-
ence and engineering careers” (Harms, 2001).

Women are students before they enter the workforce. Female faculty, by
acting as role models, produce the next generation of scholars and are associated
with greater production of female S&E students. According to Trower and Chait
(2002:34), the “most accurate predictor of subsequent success for female under-
graduates is the percentage of women among faculty members at their college.”

Finally, there are legal prescriptions prohibiting discrimination and question-
ing the propriety of disparities (see NAS, NAE, and I0M, 2007 for a review of
antidiscrimination laws). The Equal Pay Act of 1963, Title V11 of the Civil Rights
Act of 1964, and Title IX of the Education Amendments of 1972 all focus on
prohibiting sex discrimination. Title X is a particularly relevant piece of legisla-
tion, prohibiting discrimination on the basis of sex in federally assisted educa-
tion programs or activities. Most frequently invoked to promote equal access to
athletic programs, Title 1X also covers employment, and a 2004 Government
Accountability Office (GAQ) report suggested efforts to enforce compliance with
Title IX should be applied more broadly to educational institutions. The Science
and Engineering Equal Opportunities Act of 1980 declares “it is the policy of the
United States that men and women have equal opportunity in education, training
and employment in scientific and technical fields.” As Lane (1999) noted, “Careers

8 Arden L. Bement, Jr., “Remarks, Setting the Agenda for 21st Century Science,” at the meeting
of the Council of Scientific Society Presidents, December 5, 2005. Available at http://www.nsf.gov/
news/speeches/bement/05/alb051205_societypres.jsp.
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in science and engineering are immensely rewarding, and all Americans should
have the opportunity to participate—it’s what America is all about.”

THE COMMITTEE’S CHARGE

The concern that inequities still exist, as well as the need for empirical
evidence to conduct a search for disparities, prompted this study. In 2002, Sena-
tor Ron Wyden (D-Oregon), of the Subcommittee on Science, Technology and
Space of the U.S. Senate Committee on Commerce, Science and Transportation
convened three hearings on the subject of women studying and working in sci-
ence, mathematics, engineering, and technology.® Soon after, Congress directed
the NSF to contract with the National Academies for a study assessing gender
differences in the careers of science and engineering faculty, based on both exist-
ing and new data.1°

To meet this charge, the National Academies appointed an ad hoc study com-
mittee—the Committee on Gender Differences in Careers of Science, Engineer-
ing, and Mathematics Faculty—to examine this issue under the auspices of the
Committee on Women in Science and Engineering (CWSE) and the Committee on
National Statistics (CNSTAT). (Appendix 1-1 identifies the members of the study
committee and describes their areas of expertise.) The committee was guided by
the following statement of task:

An ad hoc committee will conduct a study to assess gender differences in the
careers of science, engineering, and mathematics (SEM) faculty, focusing on
four-year institutions of higher education that award bachelor’s and graduate
degrees. The study will build on the Academy’s previous work and examine
issues such as faculty hiring, promotion, tenure, and allocation of institutional
resources including (but not limited to) laboratory space.

APPROACH AND SCOPE

Approach

The committee interpreted its charge to include three goals: (1) to update
earlier analyses with newer information, (2) to provide a more thorough under-
standing of the scope of potential gender differences in S&E faculty, and (3) to
recommend methods for further informing or clarifying assumptions about gender
and academic careers. Establishing causes for any observed differences, while an

9 See Statement of Senator Ron Wyden, Hearing on Title 1X and Science, U.S. Senate Committee
on Commerce, Science and Transportation, October 3, 2002.

10 In addition to this activity, the Government Accountability Office was asked to complete a study
on Title IX (GAO, 2004), and the RAND Corporation conducted a study on gender differences in
federal funding (Hosek et al., 2005).
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important task, was considered to be beyond the scope of the charge. For purposes
of this report, science and engineering are defined as the physical sciences (includ-
ing astronomy, chemistry, and physics); earth, atmospheric, and ocean sciences;
mathematics and computer science; biological and agricultural sciences; and
engineering (in all its forms).*

The committee understood the charge as focusing primarily on major research
universities—known as the Research | (RI) or research-intensive institutions—for
several reasons.!? First, the committee believed gender disparities, if present, are
more likely to occur in these institutions. Second, findings for research universi-
ties are likely to serve as a good starting point for the consideration of gender
disparities in other sectors of higher education. Finally, and most important, as is
discussed more fully below, research universities play especially important roles
in training doctoral students and future scholars and faculty.

Recognizing at the outset the need for new data, the committee conducted
two national surveys in 2004 and 2005 of faculty and academic departments in
six science and engineering disciplines: biology, chemistry, civil engineering,
electrical engineering, mathematics, and physics. The first survey of almost 500
departments focused on hiring, tenure, and promotion processes, while the second
survey gathered career-related information from more than 1,800 faculty. Together
the surveys addressed departmental characteristics, hiring, tenure, promotion,
faculty demographics, employment experiences, and types of institutional sup-
port received. In addition to results from the surveys, the committee heard expert
testimony and examined data from federal agencies and professional societies,
individual university studies (e.g., gender equity, salary, or “climate” studies), and
academic articles. The survey is discussed in greater detail later in this chapter
and in Appendix 1-4.

11 The term “sciences and engineering” is often defined as the academic disciplines of physical
sciences (including astronomy, chemistry, and physics); earth, atmospheric, and ocean sciences;
mathematical and computer sciences; biological and agricultural sciences; and engineering (in all its
forms). Additionally, psychology and the social sciences (including economics, political science, and
sociology) may also be treated as science fields. Non-S&E fields are defined to include the various
arts and humanities. The natural sciences and engineering are defined in this study as agricultural
sciences, biological sciences, health sciences, engineering, computer and information sciences, math-
ematics, and physical sciences. Further gradations can be seen in the Survey of Earned Doctorates
list of fields of study. Our definition includes Ph.D. fields coded as between 005 and 599, inclusive.
Refer to the questionnaire, an example of which is found at http://www.nsf.gov/statistics/nsf06308/
pdf/nsf06308.pdf.

12 Research | institutions are defined as institutions which offer, beyond baccalaureate programs,
doctoral programs which award 50 or more doctoral degrees annually. In addition these institutions
receive a substantial amount ($40 million or more) of federal support. Note that this definition is based
on the 1994 classification devised by The Carnegie Foundation for the Advancement of Teaching. The
classification scheme was redone in 2000 and 2005. See “Carnegie Classifications” at http://www.
carnegiefoundation.org/classifications/ for further details.
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There is no question that academic careers vary significantly for both men
and women, depending on the type of academic institution and the academic
position, so the findings from these surveys may or may not be relevant to other
academic appointments or institutions. While by no means exhausting the topic,
the purpose of this report is to advance the state of knowledge on specific aspects
of gender in academic science and engineering, while at the same time recogniz-
ing the study’s limitations.

There are many factors that play a significant role in women’s careers in aca-
demia that are outside the charge and therefore were excluded in the committee’s
deliberations. These include, for example:

»  Constraints of dual careers, particularly in geographic mobility;

e Access to quality child care;

» Impact of stopping-the-tenure-clock policies;

»  Preference for part-time academic positions;

»  Perceptions of isolation and lack of collegiality;

»  Expectations regarding professional recognition and career satisfaction;
»  Attrition along the academic career pathway;

» Disciplinary differences that either foster or impede these factors; and
e Other quality-of-life issues.

In particular, the report does not explore the impact of children and family life.
While these and similar factors are beyond the scope of this study, they are sig-
nificant in impacting women’s faculty career choices.

Also, incremental changes in the percentages of women with doctoral degrees
and in postdoctoral positions do not by themselves result in commensurate
changes in the numbers of women faculty in universities, especially at senior
levels. Much more needs to be known about the careers of women scientists after
and even during graduate school, as well as the many career paths they may fol-
low that may lead them away from academia. This study focuses primarily on
key transition points in academic careers that research-intensive institutions can
control and influence. Substantial additional research is needed to create a more
complete picture of women’s career paths (see suggestions in Chapter 6).

The study reassesses and extends, with newly collected data, results of prior
examinations of gender differences in academia to establish the contemporary
veracity of those conclusions and to document trends over time. The study moves
beyond earlier analyses by focusing more directly on the role of three sets of fac-
tors thought to produce gender differences in academic careers: (1) institutional
practices and procedures, including the hiring and tenure processes; (2) individual
characteristics, such as the role of marriage and family in the academic career
paths of men and women; and (3) the overarching, changing nature of the aca-
demic profession. Focusing on these factors, the committee reformulated the
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charge into a series of guiding research questions about academic hiring, institu-
tional resources and climate, and tenure and promotion.

Academic Hiring (Chapter 3)

» Isgender associated with the probability of individuals applying for S&E
positions in Research | institutions?

»  Given that an individual applies for a position, does a woman have the
same probability of being interviewed as a man?

e Giventhatan individual is interviewed for a position, does a woman have
the same probability of being offered a position as a man?

Institutional Resources, Professional Activities, and Climate (Chapter 4)

» Do male and female faculty engage in similar professional activities?

* Do male and female faculty receive similar institutional resources?

e Are male and female faculty similarly productive in terms of research?

» Is the departmental/institutional climate the same for male and female
faculty?

* Do male and female faculty have similar rates of retention and degrees
of job satisfaction?

Tenure and Promotion (Chapter 5)

e Are similar male and female faculty equally likely to receive tenure?

»  Are similar male and female faculty equally likely to receive a promotion?

Do men and women spend similar amounts of time at lower and inter-
mediate ranks?

To answer these questions, the committee relied on multiple sources of
information, but especially on information collected through two national surveys
of individual faculty and academic departments, described in detail later in this
chapter. Chapters 3, 4, and 5 present the results of the statistical analyses of the
data collected in the surveys during the course of this study. In a number of cases,
findings from the current surveys differ from some of the positions put forth in
the literature, as summarized in Chapter 2. Recommendations offered in Chapter
6 are based directly on the committee’s analysis of the survey data.

Scope

This study is necessarily limited. Academia in the United States is both broad
and varied, and the factors affecting the career tracks of female Ph.D.s in science
and engineering are diverse and complex. This report focuses on a small but vital

Copyright © National Academy of Sciences. All rights reserved.



Gender Differences at Critical Transitions in the Careers of Science, Engineering, and Mathematics Faculty

INTRODUCTION 23

segment of higher education, a specific population of faculty members, and fac-
tors affecting academic careers largely controlled by institutions. It does not cover
all of higher education, all faculty members, or all factors affecting career tracks
or decisions. Put succinctly, the report examines key institutional transitions and
experiences of male and female, full-time, assistant, associate, and full professors
in the natural sciences and engineering at Research | institutions.

What Career Factors Are Examined

As is readily apparent to anyone who has studied, considered, or experienced
an academic career, many vital transition points and factors affect career choices
and decisions. These encompass influences from as early as high school or middle
school to decisions and opportunities until (and beyond) retirement. They include
decisions or opportunities to pursue academic careers, work in industry or govern-
ment, or take oneself out of the job market. They cover, of course, formal insti-
tutional actions, such as those described here, as well as unofficial and unstated
actions difficult to measure. And they include a myriad of personal characteristics,
family circumstances, social pressures, opportunities, and experiences of female
faculty members and those who might have become faculty. Many of the “whys”
of the findings included here are buried in factors that the committee was unable
to explore.

We do not know, for example, what happens to the significant percentage of
female Ph.D.s in science and engineering who do not apply for regular, faculty
positions at Research | institutions. Do they pursue faculty jobs at other universi-
ties or colleges? Become clinical, adjunct, or research faculty members or other
research personnel? Get postdocs? Take positions in industry or government? Opt
out of the workforce altogether? Some factors to consider are:

Presence of role models and mentors
Finances

Parental influence

Family circumstances

Professional networks

Job market

Geographical restrictions

In the same vein, we do not know what happens to women faculty members
who are hired and subsequently leave the university. The entire range of options
available to new Ph.D.s is available to them, in addition to many institutional
factors, such as:

Salary level
Likelihood of promotion
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Denial of tenure

Institutional funding

Personal affinity for teaching or research
Family circumstances

Institutional climate

Productivity

Social factors

For those who remain in regular faculty positions, the report does include impor-
tant and new information on their individual characteristics, family circumstances,
professional activities, and outcomes, as well as institutional resources and cli-
mate. But even for this group, there are many factors affecting individual choices
and institutional climate that we were unable to measure.

At the senior end of the academic career track, we know little about female
full professors and what gender differences might exist at this stage of one’s
career. This report does not include descriptions of special institutional programs
or recognitions such as:

Salary adjustments

Research support

Named chairs or professorships
Leadership positions

Who and What Are Included

In addition to focusing on select factors affecting academic careers, the study
has limited its scope to particular types of institutions, individuals, and disciplines.
First, the focus of this study is primarily current, rather than historical or predic-
tive. It is beyond the scope of the charge and the resources of the committee
overseeing this report to estimate future trends for female faculty.

Second, there are thousands of higher education institutions in the United
States. This study does not address any pipeline issues regarding educational
preparation and training prior to application for a tenure-track position. As stated
above, the study focuses primarily on doctoral-granting institutions, specifically
the 89 Research | institutions (also know as research-intensive institutions)
defined by The Carnegie Foundation for the Advancement of Teaching in 1994 and
listed in Appendix 1-2. These institutions were picked because of their prestige,
the role they play in training future generations of scholars, their contribution
to scholarship, and the amount of research they undertake.’® The data gathered

13 The National Science Foundation (2002:2-3) notes: “Research universities enroll only 19 percent
of the students in higher education, but they play the largest role in S&E degree production. They
produce most of the engineering degrees and a large proportion of natural and social science degrees
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about research universities will also likely serve as a useful starting point for the
examination of other types of higher education institutions.

Third, this study will focus primarily on full-time, regularly appointed, pro-
fessorial faculty. Due to the committee’s interest in what has traditionally been the
typical academic career path within Research | institutions, the target population is
limited to assistant, associate, and full professors. By and large, these are the fac-
ulty who are tenure eligible, who both teach and conduct research, who supervise
most of the graduate students who will be the next generation of scholars, and who
are most likely to receive the widest range of institutional support. Instructors,
lecturers, postdocs, adjunct faculty, clinical faculty, and research faculty are not
included. While these faculty are important, they have very different career paths
and warrant separate study.

Fourth, although data are provided for many natural science and engineer-
ing disciplines in assessing historical gender differences in academia, the new
data collected for this report by the two surveys of department chairs and faculty
focus on six fields: the biological sciences, chemistry, civil engineering, electrical
engineering, mathematics, and physics.* The purpose of the primary data col-
lection on a subset of fields was to allow for an examination of the career paths
for men and women facing similar expectations and constraints. Although the
findings may identify male/female differences prevalent throughout science and

at both the graduate and undergraduate levels. In 1998, the nation’s 127 research universities awarded
more than 42 percent of all S&E bachelor’s degrees and 52 percent of all S&E master’s degrees.”
For example, of the 8,350 Ph.D.s granted in the life sciences in 2002, 2,608 Ph.D.s (31 percent) were
granted by just 20 Research | institutions (Hoffer et al., 2003). These institutions “are also the most
conducive organizational contexts for a prestigious research career” (NRC, 2001a:124). On federal
academic S&E support, see Richard J. Bennof, Federal Science and Engineering Obligations to
Academic and Nonprofit Institutions Reached Record Highs in FY 2002, NSF InfoBrief, June 2004,
(NSF 04-324).

14 The four science fields were chosen, partly because they represent the “standard” or well-known
science fields. In addition, professional associations in the areas of chemistry, mathematics, and phys-
ics collect data on their fields. Readers should note that “biological sciences” is a broad term, and
may include agricultural or health sciences. Likewise, mathematics data sometimes include data for
statistics or computer science. Finally, physics data may include astronomy.

Civil engineering was chosen as a middle ground among the various engineering fields. According
to Gibbons (2004), during the 2002-2003 academic year, more than 8,000 students received civil
engineering baccalaureate degrees—the fourth largest amount—and women received 23.4 percent of
those degrees. This lies between a high for environmental engineering (42.1 percent of degrees went to
women) and a low of 11.7 percent for engineering technology. About 3,600 students received master’s
degrees—the fifth largest amount—and women received 25.2 percent of them, between 42.2 percent
for environmental engineering and 9.0 percent for petroleum. The third largest amount— 631 doctoral
degrees were awarded and women received 18.4 percent of them, between 33.3 percent for engineering
management and zero percent in mining and in architectural engineering. Finally, for faculty, civil
engineering had the third highest number of faculty members: 3,320, and 10.9 percent of tenured/
tenure-track teaching faculty were women. Fields with the lowest percentage of women were aero-
space, petroleum, and mining (all at 5.0 percent); while the highest were biomedical (16.6 percent),
industrial/manufacturing (15.4 percent), and environmental (14.7).
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engineering faculties, the reader is cautioned about generalizing from the findings.
Not only may they not apply to all fields of science and engineering, but also it
may be inappropriate to generalize from findings in physics and chemistry, for
example, to all physical sciences or from civil and electrical engineering to all
engineering fields.

Differences and Commonalities with Other National Academies’ Reports

The committee has benefited greatly from three other National Academies’
reports on women in academic science and engineering. In 2001 NRC published
From Scarcity to Visibility: Gender Differences in the Careers of Doctoral Scien-
tists and Engineers,”5 a statistical analysis of the career progression of matched
cohorts of men and women Ph.D.s from 1973 to 1995, using data from the NSF
Survey of Earned Doctorates and Survey of Doctoral Recipients. The 2001 report
had a much broader scope than this one; it covered employment outside academia;
all science and engineering disciplines including the social sciences; and (within
academia) all types of higher education institutions and faculty positions. It relied
on longitudinal data on the same individuals collected over time, rather than a
snapshot of faculty and departments at a single point in time. While it is not pos-
sible to draw direct comparisons between the data in the two reports, some of the
2001 findings on women’s participation in academia provide a useful backdrop:

* Men hold a 14 percent advantage in tenure-track positions.
»  Women are underrepresented in senior faculty positions at Research |

institutions.

* At any professional age, men are more likely than women to hold
tenure.

*  Women are less likely to be full professors than are their male
counterparts.

The 2005 NRC report, To Recruit and Advance: Women Students and Faculty
in U.S. Science and Engineering,*¢ identifies the strategies that higher education
institutions have employed to achieve gender inclusiveness, based on case stud-
ies of four successful universities. Concluding that women face “challenges that
may lead to their attrition at key junctures in higher education” and that “female
faculty appear to advance along the academic career pathway more slowly than
males,” the 2005 report identifies successful strategies for recruitment and reten-
tion of women undergraduate and graduate students, recruitment and advance-

15 National Research Council, 2001, From Scarcity to Visibility: Gender Differences in the Careers
of Doctoral Scientists and Engineers. Washington, DC: National Academy Press.

16 National Research Council, 2005, To Recruit and Advance: Women Students and Faculty in U.S.
Science and Engineering, Washington, DC: National Academies Press.
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ment of women faculty, and advancement of women faculty into administrative
positions.

A third report, Beyond Bias and Barriers: Fulfilling the Potential of Women in
Academic Science and Engineering, was released in 2006.1” Appointed under the
aegis of the Committee on Science, Engineering, and Public Policy (COSEPUP),
this study committee was charged to “review and assess the research on sex and
gender issues in science and engineering, including innate differences in cogni-
tion, implicit bias, and faculty diversity” and to “provide recommendations to
guide faculty, deans, department chairs, other university leaders, funding organi-
zations, and government agencies in the best ways to maximize the potential of
women science and engineering researchers.”

Beyond Bias and Barriers examines the results of recent research on gender
differences in learning and performance—particularly cognitive, biological, and
sociocultural differences that address the educational pathways to becoming fac-
ulty. It lists 11 common beliefs about women in science and engineering and pres-
ents evidence refuting them. Based primarily on existing data and the committee’s
expertise, it identifies barriers that women face in academia and calls for action
by university leaders, professional societies, federal agencies, and Congress to
“transform institutional structures and procedures to eliminate gender bias.”

The COSEPUP report is significantly broader in scope than this report. It
covers faculty from all fields of sciences and engineering (including the social
sciences) and encompasses the full range of academic institutions. It addresses
the overall mobility of women in academia, as well as the specific concerns of
minority women. And based on an assessment of the underlying causes of gender
discrepancies in academia, it provides broad policy recommendations for changes
at higher education institutions.

In contrast, and following COSEPUP’s recommendation for new and accurate
information, this report examines the experiences of a specific set of faculty and
departments in six disciplines in a particular type of institution (Research 1), based
primarily on data collected in 2004 and 2005. Rather than an overview of career
paths, our examination is limited to a snapshot of key transition points in academic
careers that are under the control of the institutions (hiring, institutional climate
and resources, tenure, and promotion). It highlights many striking differences
among the disciplines that make generalizations across science and engineering
difficult. The findings and recommendations here are a direct result of the data
from our two surveys, which were not available to the COSEPUP committee.

Given the differences in scope and approach, it is not surprising that some of
the findings of the two reports differ. While both committees found that women
are underrepresented in academic science and engineering, the survey findings
presented here indicate that at many critical transition points in their academic

17 National Academies, 2007, Beyond Bias and Barriers: Fulfilling the Potential of Women in Aca-
demic Science and Engineering. Washington, DC: National Academies Press.
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careers (e.g., hiring for tenure-track and tenured positions and promotions),
women appear to have fared as well as or better than men in the disciplines and
type of institutions (Research 1) studied. The survey data show that female and
male faculty have had comparable access to many types of institutional resources
(e.g., start-up packages, laboratory space, and research assistants), in contrast to
the COSEPUP committee’s general findings that “women who are interested in
science and engineering careers are lost at every educational transition”8 and that
“evaluation criteria contain arbitrary and subjective components that disadvantage
women.”19

Like the COSEPUP committee, however, this committee found evidence of
the overall loss of women’s participation in academia, even though many of the
actual transition points under the control of institutions (like interviewing, hiring,
and promoting) do not show evidence of a loss. The loss is most apparent in the
smaller fraction of women who apply for faculty positions and in the attrition of
female assistant professors before tenure consideration. The former is especially
apparent in the fields of chemistry and biology, where the number of female
applicants for faculty positions in Research | institutions is much lower than the
number of women doctorates in the pool. Unfortunately, our surveys do not shed
light on why women fail to apply for faculty positions or why (or if) they leave
academia between these critical transition points. Similarly, the reports agree
that there are gender differences in time in rank, but we do not have any causal
evidence as to why this is so.

The findings in both reports underscore the fact that our work is not done.
Further research is needed, along with continued efforts to increase the number of
women faculty in many disciplines and at key points in academic careers.

Sources of Information

The primary source of information for this report consists of two new surveys
designed and conducted especially for this project by the American Institute of
Physics during 2004 and 2005. The surveys were undertaken to fill in some of the
current gaps in knowledge regarding faculty outcomes and institutional practices,
which could not otherwise be addressed by existing data sets. One survey focused
on departments; the other examined faculty.

The departmental survey was a census of biology, chemistry, civil engineer-
ing, electrical engineering, mathematics, and physics departments at Research |
institutions (N = 492). It gathered information on departmental characteristics,
hiring practices and outcomes, and tenure and promotion processes and yielded
an overall response rate of 85 percent. Data on attrition were not collected.

18 |bid, p. 2.
19 Ibid, p. 3.

Copyright © National Academy of Sciences. All rights reserved.



Gender Differences at Critical Transitions in the Careers of Science, Engineering, and Mathematics Faculty

INTRODUCTION 29

In contrast, the faculty survey was a stratified, random sample of approxi-
mately 1,800 faculty from the same departments. The faculty survey included
information on demographic characteristics, employment experiences, and types
of institutional support received and yielded a response rate of 73 percent. Com-
parable, cross-institution information on hiring and resource allocation is notori-
ously difficult to find—although some universities collect such information—and
thus the survey data collected for this project is quite instructive. Because of
funding limitations and concern that longer surveys would have lower response
rates, the surveys neither included questions about degree of job satisfaction nor
collected information on attrition of faculty over the preceding several years.
Hopefully, others will collect some of the information that could not be gathered
in the course of this study. Details on the implementation of the surveys, includ-
ing the actual questionnaires and response rates, can be found in Appendix 1-4
and Appendix 1-5.

To gain a better understanding of the overall representation of women in
academic science and engineering and how that has changed over time, the com-
mittee examined data from two large, national studies: the Survey of Doctoral
Recipients (SDR), conducted biennially by the NSF, and the National Survey
of Postsecondary Faculty, conducted every five years by the National Center for
Education Statistics of the Department of Education. Data from professional and
disciplinary societies were also examined.

To determine the state of current knowledge on women’s academic career
paths, the committee reviewed studies conducted by individual universities as well
as publications by individual researchers. It also heard expert testimony from sev-
eral interested stakeholders at its first committee meeting (see Appendix 1-3).

Drawing from these multiple sources, Chapter 2 provides a brief overview of
the representation of women in academic science and engineering at the time the
surveys were conducted in 2004 and 2005. A more extensive analysis of changes
from 1995-2003, using data primarily from the SDR, can be found in Appendix
2-1, along with an overview of existing research. The committee used many of
the themes and issues identified in this research to develop the survey question-
naires, and we hope that the findings presented here—and the many unanswered
questions—will form the basis for future research.

OUTLINE OF THE REPORT

The remainder of the report is divided into four topic areas. Chapter 2 pres-
ents data on the representation of female faculty in science and engineering as of
2004-2005. The next three chapters present the survey results and analysis, with
findings at the end of each chapter. Specifically, Chapter 3 examines the applicant
pool for academic positions in research universities and the hiring process. Chap-
ter 4 considers the day-to-day life of academics, examining professional activities,
climate, institutional resources (including start-up packages, laboratory space, and
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access to equipment), and outcomes such as publications, grant funding, and sal-
ary. Chapter 5 explores whether there are disparities in the tenure and promotion
process in research universities and, if so, whether those disparities are associated
with gender. Chapter 6 provides a summary of key findings from the surveys and
the committee’s recommendations, including questions for future research.
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Status of Women in Academic Science and
Engineering in 2004 and 2005

Over the past 30 years, legislators, government agencies, professional
societies, university administrators, and faculty have increasingly endeavored
to raise the number of women pursuing higher education and careers in science
and engineering (S&E). To a degree, these efforts have succeeded. Women have
made substantial strides both in participating in postsecondary S&E education
and in attaining careers in the academic workforce.! This chapter provides an
overview of the representation of women in academic science and engineering at
approximately the time of the faculty and departmental surveys (2004 and 2005).
In some cases, results from more recent studies have also been included. These
data and analyses provide a context for understanding and assessing the results of
the surveys, as well as ideas for further research. The findings and recommenda-
tions in this report, however, are based solely on the survey data.

The information in this chapter has been compiled from multiple sources.
The data are drawn primarily from the Survey of Doctoral Recipients (SDR),
conducted every 2 years by the National Science Foundation (NSF), and the
National Survey of Postsecondary Faculty (NSOPF), which has been conducted
every 5 years since 1988 by the National Center for Education Statistics (NCES)
of the Department of Education.? The SDR samples all doctoral scientists and
engineers, and the present study focuses on the subset who are faculty. The

1 Marschke et al. (2007), write, however, that progress for female faculty has been “glacial” and
“excruciatingly slow.”

2 Additional information on the surveys can be found at SRS Survey of Doctoral Recipients at
http://www.nsf.gov/statistics/showsrvy.cfm?srvy_CatlD=3&srvy_Seri=5, accessed on June 13, 2006;
and National Study of Postsecondary Faculty—Overview at http://www.nces.ed.gov/surveys/nsopf/,
accessed on June 13, 2006.

31
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NSOPF samples only faculty, and this report concentrates on the subset that is in
the natural sciences and engineering. Both NSF and NCES release special reports,
which were also consulted.?

Data from professional societies were also examined, including the American
Association of University Professors (AAUP), which focuses on faculty, and the
American Association for the Advancement of Science (AAAS), which surveys
its members.* In addition, several discipline-oriented societies provided data from
member surveys, for example, the Computing Research Association (CRA), the
American Mathematical Society (AMS), the American Institute of Physics (AIP),
the American Chemical Society (ACS), and the American Society for Engineering
Education (ASEE).5

Finally, the committee consulted studies conducted by individual universities
(e.g., on gender equity, salary, or climate) and publications by individual research-
ers. An analysis of historical trends in the representation of women in academic
science and engineering based on the SDR and NSOPF and a more extensive
review of the research literature can be found in Appendix 3-1.

DEGREES EARNED

Evidence of women’s representation in science and engineering is often
measured first in the attainment of undergraduate and graduate degrees. 6 In 2004,
50.4 percent of all S&E bachelor’s degrees went to women.” Women received the
majority of bachelor’s degrees in the agricultural sciences, biological sciences,
oceanography, and chemistry, and they were awarded more than 40 percent of the
bachelor’s degrees in the earth sciences, mathematics and statistics, and atmo-
spheric and other physical sciences, excluding physics.®

Of all S&E master’s degrees awarded in 2004, 43.6 percent went to women.
They received the majority of master’s degrees in the agricultural and biological
sciences and other physical sciences, excluding physics and astronomy. They
were awarded over 40 percent of the master’s degrees in the earth sciences and
oceanography, mathematics and statistics, and chemistry.®

3 See for example NSF (2004b).

4 For further details on the AAAS surveys, see Chander and Mervis (2001) and Holden (2004).

5 For further details see Byrum (2001), Ivie et al. (2003), Kirkman et al. (2006), Long (2000, 2002),
Marasco (2003), and Vardi et al. (2003).

6 The percentage of women participating in science and engineering education, however, is lower
than the corresponding percentage of women in the U.S. population of 18- to 30-year-olds. See
Kristen Olson, Despite Increases, Women and Minorities Still Underrepresented in Undergraduate
and Graduate S&E Education, NSF Data Brief, January 15, 1999 (NSF 99-320).

7 Note here S&E is defined as engineering, natural sciences, and the social and behavioral
sciences.

8 Data tabulated by staff, derived from National Science Foundation WebCASPAR database.

9 Data tabulated by staff, derived from National Science Foundation WebCASPAR database.
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In 2005, 37.7 percent of all S&E doctorate degrees went to women. \Women
were awarded almost 50 percent of Ph.D.s granted in the biological sciences
(National Science Foundation, 2006).

FACULTY REPRESENTATION

Despite these encouraging numbers, the number and percentage of women
faculty had yet to match these gains. While noticeably increasing throughout S&E
disciplines, women continued to be underrepresented among academic faculty
relative to the number of women receiving S&E degrees (Nelson and Rogers,
2005). As Table 2-1 shows, in 2003, women comprised between 6 and 29 percent
of senior faculty (full and associate professors) in S&E. The largest percentage
of full and associate professors was found in the life sciences, while the lowest
was in engineering.

Women were more likely to be assistant professors, and as shown in Table 2-2,
comprised between 18 and 45 percent of assistant professors in S&E.° Again,
the largest percentage of female faculty was in the life sciences, and the lowest
was in engineering.

These aggregate proportions masked two noteworthy phenomena. First, some
departments had greater success in recruiting, retaining, and advancing female
faculty than others. Examinations of specific department rosters continued to
turn up examples of departments with no female faculty (e.g., Ivie et al., 2003;
Nelson and Rogers, 2005). Second, some types of higher education institutions
had done better at recruiting, retaining, and advancing female faculty than others.
Female science faculty were more likely to be employed by community colleges
or institutions that did not offer a doctoral degree, rather than at the large research
universities (Nettles et al., 2000; Schneider, 2000). For example, in mathematics
in 2005, the percentage of female, full-time, tenured or tenure-track faculty at
doctorate-granting institutions was 11 percent; at master’s-granting institutions it
was 24 percent; and at bachelor’s-granting institutions it was 25 percent (Kirkman
et al., 2006).

10 Other studies come to similar conclusions. For example, women comprised only 14 percent
of all faculty in astronomy in 2003 (lvie, 2004) and 13 percent of all faculty in physics in 2006
(Dresselhaus, 2007). In mathematics in 2005, only 11 percent of full-time, tenure-track or tenured
faculty in doctoral departments were women, while 24 percent of non-tenure-track, full-time faculty
were women (Kirkman et al., 2006). In engineering, only 11.3 percent of tenured or tenure-track
faculty members were women in 2006 (Gibbons, 2007). It should be noted, though, that over time,
these percentages are slowly rising.

11 1n 2006, all of the top 50 chemistry departments had at least one woman on faculty (Marasco,
2006). Continuing the examination of chemistry, for 30 Research | institutions that hired at least five
faculty during 1988 and 1997, the percentage of women among hires ranged from 50 percent in one
case to zero percent in 8 cases. Some departments hired a greater proportion of women than might
be expected in comparison to the proportion of women in the doctoral pool, though in most cases,
the proportion of women hired was lower (NAS, NAE, and I0OM, 2007).
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TABLE 2-1 Science and Engineering Doctorate Holders Employed in Academia
as Full-Time Senior Faculty by Sex and Degree Field, 2003

Sex
Total Male Female Female

Field (thousands) (thousands)  (thousands) (percent)
Natural Sciences 775 61.0 16.5 21.3

Physical sciences 17.0 15.3 1.7 10.0

Mathematics 10.2 9.1 1.2 11.8

Computer sciences 2.9 24 0.5 17.2

Earth, atmospheric, and ocean sciences 4.3 35 0.8 18.6

Life sciences 43.1 30.7 12.4 28.8
Engineering 17.2 16.1 11 6.4

SOURCE: Adapted from NSB, 2006.

TABLE 2-2 Science and Engineering Doctorate Holders Employed in Academia
as Full-Time Junior Faculty by Sex and Degree Field, 2003

Sex
Total Male Female Female

Field (thousands) (thousands)  (thousands) (percent)
Natural Sciences 31.6 19.6 11.8 37.3

Physical sciences 55 4.3 13 23.6

Mathematics 2.8 2.0 0.9 32.1

Computer sciences 1.3 1.0 0.3 231

Earth, atmospheric, and ocean sciences 1.8 1.3 0.5 27.8

Life sciences 20.1 111 9.0 44.8
Engineering 5.6 4.6 1.0 17.9

SOURCE: Adapted from NSB, 2006.

According to Cataldi et al. (2005:3), “full-time faculty and instructional
staff at public doctoral and private not-for-profit doctoral institutions were less
likely to be female (32-33 percent) than those at public master’s, private not-for-
profit baccalaureate, and other institutions (41 percent each), private not-for-profit
master’s institutions (43 percent), and public associate’s institutions.” This was a
long-standing trend, as noted in NRC’s (2001a:155) analysis of NSF data for 1979,
1989, and 1995, which found that women were “least represented among the fac-
ulty at Research | and Research Il institutions.” Summarizing the landscape in an
article titled “Where the Elite Teach, It’s Still a Man’s World,” Robin Wilson (2004)
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wrote, “At the country’s big research universities, the vast majority of professors
are men.”

Related to this is the fact that female faculty tended to be clustered in posi-
tions that were part-time, untenured, or at lower ranks. The number of positions off
the tenure track—Dboth part- and full-time—had grown dramatically over the past
few decades (Anderson, 2002; Bradley, 2004). Comparing full-time to part-time
positions, women were less likely to be found in full-time positions. In mathemat-
ics, for example, during the fall term of 2005, 37 percent of the part-time faculty
at doctorate-granting institutions were women, while only 11 percent of the full-
time, tenured and tenure-track faculty were women, and only 24 percent of the
full-time, non-tenure-track faculty were women (Kirkman et al., 2006).12

Women comprised a particularly small percentage of tenured scientists and
engineers in universities and 4-year colleges in 2001 (NSF, 2006). In engineering,
for example, the percentage of tenured faculty who were women was 6.2 percent
(out of a total of 15,480 faculty). In mathematics and statistics, the percentage
was 11.9 percent (of 10,610 faculty), and in the physical sciences, it was 11.1
percent (of 18,930 faculty). In computer and information sciences, the percentage
was 17.7 percent (of 2,670 faculty). The biological and agricultural sciences had
the highest percentage of tenured faculty who were women, with 21.7 percent (of
30,940 faculty).13

Finally, NSF noted in its biennial publication, Women, Minorities, and Per-
sons with Disabilities in Science and Engineering: 2000 (2000:59), that “within
4-year colleges and universities, female scientists and engineers hold fewer high-
ranked positions than do their male counterparts. Women were less likely than
men to be full professors and more likely than men to be assistant professors.”
These findings were confirmed in the 2007 follow-up to that report (NSF, 2007).
In a survey of the top 50 departments in several fields, Nelson (2005) found the
percentages of women dropped off through the professorial ranks from assistant
to associate to full professor in all fields except one.4 For example, in chemistry,
women comprised 21.5 percent of assistant professors, 20.5 percent of associate
professors, and 7.6 percent of full professors. In physics, 11.2 percent of assistant
professors, 9.8 percent of associate professors, and 4.6 percent of full profes-
sors were women. In civil engineering, 22.3 percent of assistant professors, 11.5
percent of associate professors, and 3.5 percent of full professors were women
(Nelson and Rogers, 2005).15

12 Doctorate-granting institutions are defined as Groups 1, I, 111, 1V, and V. See Kirkman et al.
(2006) for complete definitions.

13 Note these are small gains over 2001 data (compare with NSF, 2003b). The figures here do not
agree with those in Table 1-1 due to differences in year of reference, sampling and nonsampling
errors, and definitional differences.

14 The exception was computer science: 10.8 percent of assistant professors, 14.4 percent of associ-
ate professors, and 8.3 percent of full professors were women.

15 Data for chemistry are from 2003; data for physics and civil engineering are from 2002. Newer
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Data for faculty at a wider range of institutions were consistent with Nelson’s
findings (NAS, NAE, and IOM, 2007). For tenured or tenure-track engineering
faculty in general in 2005, women comprised 6.3 percent of full professors, 13.2
percent of associate professors, and 19.5 percent of assistant professors (Gibbons,
2007).16 In physics, women comprised 6 percent of full professors, 14 percent of
associate professors, and 17 percent of assistant professors (Dresselhaus, 2007).

The explanation that female faculty on average tended to be younger and
so were more likely to be at lower ranks did not completely explain their lower
ranks according to the National Research Council (2001a:172), which found “that
at any given career age men are more likely to be in a higher rank [emphasis
in original].” For example, in 1995, in the 10th year since receiving a Ph.D., 8
percent of women and 12 percent of men were full professors; in the 15th year,
33 percent of women and 45 percent of men were full professors; and in the 20th
year, 64 percent of women and 73 percent of men were full professors (pp. 172-
173). Something other than career age appeared to be causing part of the observed
gender differences in rank attainment.

PROFESSIONAL ACTIVITIES AND CLIMATE

In addition to the underrepresentation of female faculty, concerns persisted
regarding gender differences in the treatment of faculty. Several studies sug-
gested women were evaluated more harshly and were less likely to be hired into
academic positions (Lewin and Duchan, 1971; Steinpreis et al., 1999; Trix and
Psenka, 2003; Wenneras and Wold, 1997). The literature also suggested that
once hired, women were treated differently than men. Women were less likely to
receive tenure or a promotion—the major career milestones for academics—or
they spent more time in a lower rank before tenure or a promotion, with nega-
tive consequences for their salaries (Long et al., 1993; NRC, 2001; NSF, 2004a).
Ginther (2001) found women scientists, in general, were 12 percent less likely
than men to be promoted. Long et al. (1993) reached a similar conclusion for
women in biochemistry.t’

Some writers suggested that female faculty received fewer resources than
male faculty, with academic salaries being an obvious, much studied, example.
Data from the Department of Education revealed that during the 2003 to 2004
academic year, male “faculty with 9/210-month contracts earned an average salary

data are available in chemistry. See Marasco (2006) for percentage of female faculty at the nation’s
top 50 chemistry departments from 2000 to 2006. See NAS, NAE, and IOM (2007) for numbers of
male and female faculty in chemistry from 1966-1999.

16 This is a general trend. According to data collected by the AAUP, about 40 percent of men were
full professors, compared to about 20 percent of women. In addition, a greater percentage of women
were instructors, lecturers, or had no rank (Curtis, 2004).

17 Recent data have cast doubt on this position, suggesting significant differences might not occur
(Ginther and Kahn, 2006).
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of $68,000, and female faculty with contracts of the same length earned an average
salary of $55,000” (Knapp et al., 2005). According to an AAUP survey, women’s
salaries for the academic year 2003 to 2004 continued to remain lower than men’s
salaries in every category (Curtis, 2005).18 Curtis explained that women were “still
disproportionately found in lower-ranked faculty positions, including non-tenure-
track lecturer or unranked positions, which tend to pay lower salaries,” and women
were “more likely than men to be employed at associate degree and baccalaureate
colleges, where salaries are lower” (p. 29). However, studies of salaries of science
and engineering faculty, which controlled for such factors as career age, discipline,
institution type, rank, and productivity still found disparities in salary (Ginther,
2001, 2004; NRC, 2001b). There was some evidence that the gender gap in aca-
demic salaries was shrinking over time (see, for instance, Holden, 2004).

Other resources may not have been equitably held. The 1999 Massachusetts
Institute of Technology study (MIT, 1999), for instance, noted women faculty
had less laboratory space than men. University departments doled out a variety
of resources, including access to research assistants, travel money, lab space and
equipment, summer research money;, etc.

A third area where inequities were seen to exist was in academic workloads
(Fogg, 2003a; Jacobs, 2004; Nettles et al., 2000; Park, 1996). As Park (1996)
explained, “Though all university faculty are expected to teach and to serve, as
well as to carry out research, male and female faculty exhibit significantly differ-
ent patterns of research, teaching, and service. Men, as a group, devote a higher
portion of their time to research activities, whereas women, as a group, devote a
much higher percentage of their time to teaching and service activities than do
men” (p. 54). An examination of fall 2003 full-time S&E faculty at Research |
institutions in the Department of Education’s 2004 NSOPF found that men and
women spent, on average, 35.8 percent and 30.3 percent of their time on research
activities, respectively. Conversely, women and men spent 46.9 and 41.3 percent
of their time on instruction, respectively.’® Men and women spent almost the same
percentage of time on administrative and other activities.?’ Disparities in research

18 perna’s (2002) analysis suggested that female faculty were less likely to receive supplemental
earnings, such as from institutional sources or private consulting.

19 Data were created using the Department of Education’s Data Analysis System (DAS), available
online at http://www.nces.ed.gov/dasol/. Gender was used as the row variable. The column variables
were mean percent time spent on research activities, mean percent time spent on instruction, and mean
percent time spent on other unspecified activities. Filters were only Research | institutions, full-time
employed, with faculty status, with instructional duties for credit, and with principal fields of teach-
ing as agriculture and home economics, engineering, first-professional health sciences, nursing, other
health sciences, biological sciences, physical sciences, mathematics, and computer sciences.

20 Administrative and other activities are defined as those that occur at the respondent’s institution
such as administration, professional growth, service, and other activities not related to teaching or
research.
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time may have had critical consequences, as productivity is the most important
component in deciding tenure and promotion cases?! and in determining salary.

A final area where disparities may have occurred between female and male
faculty was in job satisfaction and retention. In general, women were less satisfied
in the academic workplace than males (Trower and Chait, 2002), which may have
led to unhappiness with one’s profession and consequently lower productivity and
decreased retention rates. Lawler (1999) noted an additional concern: “unhappi-
ness gets transmitted to younger women starting out and may help scare a new
generation away from academia,” thus potentially reducing the pool of future
academics.

Several studies found women had higher attrition rates than men both prior to
and after tenure was granted (August, 2006; August and Waltman, 2004; Carter et
al., 2003; Trower and Chait, 2002).22 Yamagata (2002), for example, found that
the attrition rate for female faculty at medical schools was higher than the rate
for male faculty from 1980 to 1999 (although the attrition rate for women was
decreasing faster than the attrition rate for men and more women were becom-
ing full-time faculty members, resulting in a shrinking gender gap). Johnsrud
and Rosser (2002) catalogued a variety of reasons that may explain a faculty
member’s decision to leave a particular position. These included a variety of
individual characteristics, such as personal motivation and satisfaction, as well
as institutional support.?3

Against this backdrop of increasing women’s participation in science and
engineering but persistent gender gaps, the committee fielded its surveys of faculty
and academic departments in 2004 and 2005. Many of the issues and concerns
raised by previous data collection and research formed the basis for the survey
questions. Again, an analysis of historical trends from 1995 to 2003 and a more
extensive review of the literature can be found in Appendix 2-2.

21 As Nettles et al. (2000:8) noted: “Some researchers have argued that most faculty reward systems
are based on research performance” (Hansen 1988), and existing research supports this assertion (e.g.,
Fairweather 1995, 1996; Gomez-Mejia and Balkin 1992; Ferber and Green 1982; Lewis and Becker
1979; Tuckman and Hageman 1976). See also Fairweather (2002).

22 Although at least one study of 210 departments of computer science conducted in 2002 for the
period 1995-2000 found that female faculty had lower turnover than men (Cohoon et al., 2003).

23 See also Amey (1996).
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Gender Differences in Academic Hiring

This chapter examines this critical entry point into an academic career—and
its components—with a primary focus on differences in hiring outcomes for
tenure-track assistant professor and tenured associate or full professor positions,
and how these differences might be explained. The following research questions
are addressed:

» Isgender associated with the probability of individuals applying for S&E
positions in research-intensive institutions?

»  Given that an individual applies for a position, does a woman have the
same probability of being interviewed as a man?

e Giventhatan individual is interviewed for a position, does a woman have
the same probability of being offered a position as a man?

As the chapter explores the impact of institutional and departmental char-
acteristics, rather than the individual characteristics of potential applicants and
job candidates, another way to frame the research questions is, what are the
characteristics of research-intensive (Research | or RI) institutions associated
with proportionately more applications from women, interviews of women, and
offers to women?

The chapter is divided into five sections. We outline the hiring process with
a focus on three key parts of the hiring process—applications, interviews, and
offers. The final two sections describe faculty perceptions of hiring and institu-
tional policies based on data from our faculty survey. A review of the relevant
literature and research and what it suggests we should expect to find in our survey
data can be found in Appendix 2-1.

39
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THE HIRING PROCESS

The hiring process consists of a series of decisions made sequentially by an
academic department and job applicants. A department is authorized to search to
fill a faculty position. The search may be for a senior faculty member who will
be offered a tenured position; for a tenure-track position, which has the potential
to become a tenured position, but does not provide tenure at the time of hire; or
for both. This chapter separately considers tenure-track positions and tenured
positions for which the six science and engineering departments in Research |
institutions surveyed completed searches in the period 2002-2004. This report
does not report on positions off the tenure track because no data were collected
on these openings.

This section briefly outlines the steps in the hiring process as follows:

» the department’s actions in advertising the availability of a position;

» the individual’s decision on whether to apply for the position;

e the department’s choice of individuals to interview and to make the first
offer to; and

e the individual’s choice of whether to accept the offer.

Each of these steps is described below.

Advertising the Position

As part of the process that authorizes a department to fill a faculty position
at a tenured or tenure-track level, the department determines the subfield(s) that
the individual will be expected to fill (both in a research and teaching capacity).
Tenure-track positions at the assistant professor level are advertised nationally in
journals and at national conferences. Letters may also be sent to department chairs
or faculty in a particular subfield notifying them of open positions. Efforts are
generally made to make the hiring process for tenure-track positions appear open
and equitable. Advertisements note that the institutions follow Equal Employ-
ment Opportunity (EEO) rules, and many ads specifically encourage applications
by women and minorities. At this point in the process, it is very likely male and
female candidates are equally aware of most positions. That is, there is not likely
to be a gender-based information gap.

In addition to national advertising, however, the hiring process for tenure-
track positions also involves recruiting that could result in gender differences in
application rates. For example, word-of-mouth recruiting practices by faculty
may generate differences by gender, intentionally or not, in information about the
position available to potential applicants. Search committees may try to overcome
the limitations of established networks by making special efforts to increase the
number of women applying for a given position.
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The recruitment process for tenured positions may differ from the process
for tenure-track positions in subtle ways. Although the advertising for tenured
positions frequently mirrors the advertising for tenure-track positions, it is also
common for a department to formulate a list of the leading candidates, based on its
view of who is doing the most interesting and important research in that particular
subfield, and to ask those on the list directly if they are interested in applying.

The Decision to Apply

Once a potential applicant is aware of a position, this individual may or may
not choose to apply. In making this decision, a potential applicant may receive
advice from many people, including the person’s mentor, department chair, peers,
faculty at various institutions, family members, or spouse. A variety of factors may
be taken into account in determining whether to apply. These include expectations
about the desirability of the position (salary and benefits, prestige of the depart-
ment, facilities, or workload); the location; and whether a spouse’s or other family
member’s needs will be met. An important factor may also include the encourage-
ment (or lack thereof) that potential applicants receive from the faculty members
that they consult, particularly their dissertation or postdoctoral supervisors.

Requests for Campus Visits, Interviews, and Selection

Once applications arrive, decision making reverts to the institution, typically
through an appointed search committee. At this point, the search committee ranks
the applicants and determines whom to invite to campus for interviews or for
preliminary interviews at professional society meetings. Search committees also
consider a variety of factors in determining who they feel are the best candidates,
including expectations of future productivity (e.g., research and grants received),
ability to meet teaching needs, and perceptions of fit. “Fit” is perhaps the most
subjective criterion. It is usually thought of as how well a particular candidate’s
area of expertise or methodological approach works with the department’s current
needs or vision for its future strengths and mission. However, it can also focus
attention on a candidate’s demographic background or personality. Different
search committees weigh these factors differently. Top candidates are invited to
interview, which usually includes giving a talk about their research. This gives
the search committee extra information on a few candidates. At the end of this
process, often—but not always—an offer is made to a candidate.

The Decision to Accept or Reject the Offer

The final decision is made by the candidate whether or not to accept the
offer. Again, the candidate weighs many factors in making this decision. These
include the benefits of the position, other employment opportunities, and the
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candidate’s preferences (possibly also including the preferences of a spouse or
family members).

Data on Hiring

Data on the hiring process, as described above, are scant. Unfortunately,
nationally representative information is not available. First, there is no national
evidence on applicant behavior. It is not known if male and female S&E doctorates
apply to positions in a similar manner. Second, evidence of how search commit-
tees select one candidate over another is lacking, perhaps because the selection
process can be difficult to quantify. Third, there is little evidence describing the
number of individuals who go through the hiring process. While departments
collect information on the number of applicants who apply for a position and are
interviewed, and while gender is often noted for these individuals, data are rarely
made public for rather good reasons, including the right to privacy of job appli-
cants.! Further, comparable data on hiring activities at different universities are not
generally available to allow an examination of how university and departmental
search policies and practices affect hiring outcomes. National statistics such as the
National Survey of Postsecondary Faculty or the Survey of Doctorate Recipients
focus on individuals in their current positions. The SDR asks doctorates about
their postgraduate plans and whether they are interested in a postdoctoral or
academic position, but does not follow respondents any further. As a result, this
chapter will draw primarily from this study’s departmental survey described in
Chapter 1 and in Appendix 1-4.2

The survey asked chairs of the six targeted departments in each of the
Research | institutions to report whether they had conducted any searches during
the 2002-2003 or 2003-2004 academic years. Of the 492 surveyed, 417 responding
departments reported a total of 1,218 searches, ranging between 1 and 15 searches
per department. Responding departments were asked to identify whether the
search was for a tenured or tenure-track position. In a few instances respondents
wrote in “both” (17 out of 1,218), and to a lesser degree “target of opportunity”
(5 out of 1,218). A few (40 out of 1,218) left this question unanswered. Respon-

1 However, some institutions do release their analyses of hiring. An excellent example is the 2003
gender equity report undertaken at the University of Pennsylvania, which presents important data for
consideration and evaluation while maintaining anonymity. See http://www.upenn.edu/almanac/v50/
nl6/gender_equity.html. See also the report, University of California: Some Campuses and Academic
Departments Need to Take Additional Steps to Resolve Gender Disparities among Professors, Report
by the California State Auditor, 2001, available at http://www.bsa.ca.gov/pdfs/reports/2000-131.pdf.
See also the report by the Commission on the Status of Women at Columbia University, Advance-
ment of Women Through the Academic Ranks of the Columbia University Graduate School of Arts
and Sciences: Where Are the Leaks in the Pipeline?, available at http://www.columbia.edu/cu/senate/
annual_reports/01-02/Pipeline2a_as_dist.doc.pdf.

2 The committee acknowledges that the p-values for all the data presented are unadjusted and that
many of the data presented are interconnected.
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dents were then asked to provide data on the number of applicants and interview-
ees for each advertised position by gender. Finally, they were asked to identify
the gender of the individual who was first offered the position and the gender of
the person who was ultimately hired.?

In general, departments were much more knowledgeable about the later
stages of the hiring process and thus provided more complete data on offers and
hires than on interviews or applicants. The number of cases for which we had com-
plete information on applicants, interviewees, first offers, and hires—all disag-
gregated by gender—varied between 534 cases (with complete hire information)
and 758 cases (with complete applicant information). Thus, the number of cases
considered in this chapter depends on the stage of the hiring process. Only tenured
and tenure-track cases are considered in the analysis. For each stage in the hiring
process (applications, interviews, offers), descriptive statistics based on the data
collected from the departmental survey are first presented. Then, the appropriate
statistical models are fit in order to understand the departmental characteristics
associated with the percent of females at each stage of the hiring process.

APPLICATIONS FOR FACULTY POSITIONS

A necessary precondition for hiring a female faculty member is to have
women who are interested in applying for the position. The survey data clearly
show that some departments are more successful than others in attracting female
applicants.* Moreover, our data show that there are still a number of positions for
which no women apply.

Throughout this report, we will present summary statistics, such as the fol-
lowing ones, that state current values for men and women across the six disciplines
surveyed. These statistics do not reflect the survey weights® and are not treated for
the different degrees of nonresponse that depended on the characteristic exam-
ined. Therefore, these statistics are NOT appropriate estimates of any national
characteristics for men and women, but instead are quick impressions of the data
collected, which are often the beginning of a more meaningful analysis that is
conditional on the disciplinary area.®

3 A limitation of the survey was that it did not ask for the gender of every candidate offered a
particular position.

4 Note that this analysis implies nothing about the quality of applicants. Some people apply for
jobs for which they are not a very good fit. The committee did not assess whether male and female
applicants would behave any differently in this regard.

5 Recall that the committee’s survey was stratified in order to collect similar numbers of respon-
dents in each of the six disciplinary areas, and therefore respondents from different disciplines have
different survey weights.

6 These estimates would be useful as national estimates only in situations in which the disciplines
are relatively homogeneous with respect to a given characteristic and the nonresponse which occurred
was such that nonrespondents did not differ in their characteristics from respondents.
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FIGURE 3-1(a) Percentage of females among applicants to all tenured and tenure-track
positions.

Descriptive Data

While women are increasingly receiving Ph.D.s in Science and Engineer-
ing (S&E), they are still greatly outnumbered by men in terms of applications
for Research | positions. For tenure-track jobs, the median number of applica-
tions a department receives is 52 applications from men and 8 applications from
women—or about 7 applications from men for every application from a woman.
For tenured positions, the median number of applications a department receives
is 40 applications from men and 8 from women, for a ratio of 5 to 1.7 Figure 3-
1(a) presents a histogram of the percentage of female applicants for all positions;
Figure 3-1(b) presents this information for tenured positions; and Figure 3-1(c)
presents this information for tenure-track positions.

Overall, departments received from 1 to 800 applications for their advertised
tenure-track positions (n = 626), and 1 to 500 applications for tenured positions
(n = 128). Departments recorded only 1 applicant for 17 (3 percent) tenure-track
positions and 9 (8 percent) tenured positions. The survey results showed that 3
men and 2 women were hired through “target of opportunity” positions where

7 These figures are medians. The median was used because the data are skewed; there are a few
positions that had hundreds of applicants. The mean number of applications for tenure-track jobs was
85 applications from men and 17 from women. The mean number of applications for tenured jobs
was 78 from men and 17 from women.
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FIGURE 3-1(b) Percentage of women among applicants to all tenured positions.
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FIGURE 3-1(c) Percentage of women among applicants to all tenure-track positions.

SOURCE: Survey of departments carried out by the Committee on Gender Differences in
Careers of Science, Engineering, and Mathematics Faculty.
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TABLE 3-1 Number of Tenured and Tenure-Track Positions with Complete
Information About the Gender of Applicants by Discipline

Discipline Tenured Tenure-Track
Biology 24 (15) 118 (43)
Chemistry 19 (16) 128 (47)
Civil Engineering 13 (9) 73 (33)
Electrical Engineering 14 (9) 75 (27)
Mathematics 31 (16) 98 (37)
Physics 27 (14) 134 (47)

NOTE: Numbers in parentheses are the numbers of separate departments offering those positions.
SOURCE: Survey of departments carried out by the Committee on Gender Differences in Careers of
Science, Engineering, and Mathematics Faculty.

the position by intention was offered to only 1 candidate, though the rank at hire
was not known. Table 3-1 shows the number of cases with complete applicant
information by discipline and type of position (tenured or tenure-track). Note
that the number of cases across discipline and type of position combinations is
roughly similar, so no discipline contributes an inordinate proportion of the data
to the analyses that follow.

Another finding is that for job openings for which only individuals of 1 gen-
der applied, that gender was more likely to be male. For tenure-track positions,
there were only 9 openings for which no men applied (only women applied), and
8 of these were cases in which only 1 woman applied. On the other hand, there
were no female applicants (only men applied) for 32 tenure-track positions, or
about 6 percent of available positions, with only 9 of these positions having a
single applicant. Similar findings were seen for tenured positions. For 2 positions,
no men applied. These were the 2 cases in which there was only 1 applicant. Con-
versely, no women applied to 16 tenured jobs, or 16.5 percent of the positions;
only 7 of these were single-applicant positions. This finding may lend credence
to the anecdotal argument sometimes propounded by chairs or search commit-
tees that no women applied for particular advertised positions (Brennan, 1996;
see especially p. 9).

Considering the data by discipline, in the instance of tenure-track positions,
most of the cases (29 of 32) in which only men applied occurred in physics or the
engineering fields. For tenured positions, 10 of the 16 cases occurred in chemistry
(6) and physics (4). This may reflect the fact that engineering and physics have a
lower percentage of female doctorates or that female engineers and physicists are
more likely to prefer employment outside of major research universities.

Finally, how do the percentages of female applicants relate to the percent-
age of women in the doctoral pool from which departments are drawing? One
might expect the proportion of female applicants to be similar to the percentage
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TABLE 3-2 Percentage of Women in the Doctoral Pool and Distribution of
the Percentage of Women among Job Applicants for Tenure-Track Positions by

Discipline
1999-2003 Mean Percentage of
All Doctorate-Granting  1999-2003 Research | Female Applicants for
Institutions Institutions Only Tenure-Track Positions
Discipline (percent) (percent) (percent)?
Biology 45 45 26 (8, 25, 50)
Chemistry 32 32 18 (6, 15, 39)
Civil Engineering 18 18 16 (0, 10, 100)
Electrical Engineering 12 12 11 (0, 10, 22)
Mathematics 27 25 20 (9, 20, 34)
Physics 15 14 13 (0, 10, 27)

NOTES: In parentheses, we show the 5th percentile, the median, and the 95th percentile (computed
over all tenure-track positions in each discipline) of the percentage of females among applicants. Only
those tenure-track positions with complete information about the gender of candidates were included
in these calculations (as in Table 3-1).

2 Mean percentage of female applicants computed as the average (over all tenure-track positions) of
the percentage of females in the applicant pool.
SOURCE: Ph.D. data are from the National Science Foundation. WebCASP distribution of the per-
centage of female applicants was computed using the same data used to construct Table 3-1.

of doctorates awarded to women in S&E across each of the disciplines. Table 3-2
suggests that this relationship is more complex. In the table, the second column
shows percentages of doctorates awarded to women in the period 1999-2003
by doctorate-granting institutions, while the third column shows percentages of
Ph.D.s awarded to women by the subset of Research | institutions.® Data on the
proportion of women among all applicants for tenure-track jobs by discipline are
presented in column four.

In examining Table 3-2, it is important to note that while the second and third
columns reflect averages over individuals, the last column relates to the percentage
of women averaged over job openings. Thus, the values are not strictly compa-
rable. An individual can apply to more than one job and may be counted multiple
times as an applicant. If women are more likely to apply to multiple jobs than men,
then the percentage of women among applicants is overestimated. Conversely, if
women only apply to a few positions while men apply to many, then the average
percentage of women applicants (and the rest of the distribution of the percentage
of female applicants) is underestimated.

Table 3-2 shows that the percentage of applications from women are

8 For a discussion of how to define the “pool of qualified candidates,” see NAS, NAE, and IOM
(2007).
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consistently lower than the percentage of Ph.D.s awarded to women. There are,
however, substantial differences among the disciplines in how much they are
lower. In electrical engineering, mathematics, and physics, the percentage of
women applying for faculty positions is only modestly lower than the percentage
of women receiving Ph.D.s. However, in the fields with the largest representa-
tion of women with Ph.D.s—biology and chemistry—the percentage of Ph.D.s
awarded to women exceeds the percentage of applications from women by a large
amount. This finding should be further explored. Possible explanations that might
be tested in follow-on research include:

» Female biology and chemistry doctorates prefer occupations outside of
research-intensive institutions relative to men (for example, in higher
education, but in liberal arts colleges; in education as K-12 teachers; or
in industry or government);

e As the percentage of doctorates awarded to women increases, depart-
ments may make fewer special efforts to encourage women to apply for
faculty positions; or

*  Female Ph.D.s in biology and chemistry apply for fewer jobs than women
in other fields relative to men.

The first hypothesis may also, to a greater or lesser extent, hold for the smaller
disparities found in civil engineering, electrical engineering, mathematics, and
physics.

Another study examining the percentage of women in Ph.D. pools relative
to the percentage of female faculty also found mixed results (NAS, NAE, and
IOM, 2007). Comparing data for faculty who were tenure-track or tenured in
2003 with earlier averages of doctorates revealed that in engineering, chemistry,
and the physical sciences, there was a smaller percentage of women in the Ph.D.
pool than in assistant professor positions, while in the life sciences, computer
sciences, and mathematics, the percentage of women in the pool of doctorates
was larger. Comparing the doctoral pool to associate professors in engineering
and life sciences, the percentage of women in the pool exceeded the percentage of
female associate professors. In computer science, chemistry, the physical sciences,
and mathematics, there was a greater percentage of female associate professors.
Considering full professors, the percentage of female full professors in most fields
was smaller than the percentage of women in the relevant doctoral pool.

Statistical Analysis

Having summarized earlier in this chapter the literature on the factors that
are potentially associated with the percentage of applicants who are women, we
now investigate whether the data on hiring collected in our surveys support the
hypotheses put forth by earlier investigators. In our applicant models, the fol-

Copyright © National Academy of Sciences. All rights reserved.



Gender Differences at Critical Transitions in the Careers of Science, Engineering, and Mathematics Faculty

GENDER DIFFERENCES IN ACADEMIC HIRING 49

lowing institutional, departmental, and position-level variables measured in our
survey were used as explanatory variables: discipline, type of position (tenured,
tenure-track), whether the institution is private or public, the prestige level of
the department advertising the position, the proportion of females in the search
committee, the number of family-friendly policies advertised by the institution,
whether the search committee chair is a man or a woman, the percentage of
female faculty in the department, and the size of the metropolitan area in which
the institution is located.

We first investigated whether any of these factors are associated with the
probability that no women apply to a position.® To do so, we first created a binary
variable with the value O if there were no female applicants and the value 1 if
at least one woman applied to the position. We excluded for this analysis those
positions identified as target of opportunity and open rank positions. We fitted a
logistic regression model to the binary outcome variable and included as predic-
tors in the model the institutional, departmental, and position-level variables listed
above, as well as two-way interactions between discipline and the other predic-
tors to investigate whether any of the potential effects of predictors is discipline-
dependent. To account for possible correlations within positions advertised by the
same institution, we implemented the method of generalized estimating equations
(GEE) to compute standard errors for all parameter estimates that account for
possible correlations across positions in the same institution.

We found the probability that at least one woman would apply to a position
is associated with the set of discipline indicators (p = 0.03), type of position (p <
0.0001), type of institution (p = 0.08), prestige of the institution (p = 0.04), and
the number of family-friendly policies in effect at the institution (p = 0.001). No
other factor was statistically associated with the probability of at least one female
applicant. Results can be more easily understood by looking at the adjusted means
of the differences in the probability of no female applicant across levels of some of
the statistically significant factors. These adjusted means are the means computed
after “adjusting for” or “accounting for” all other effects in the model. Technical
details and the tables are given in Appendix 3-2. We then focused on all positions
and modeled the number of female applicants as a function of the same indepen-
dent variables listed above. To do so, we fitted a Poisson regression model to the
number of female applicants and used total number of applicants as an exposure
variable. Possible correlation across positions advertised by the same institution
was accounted for when computing standard errors of parameter estimates via
the method of generalized estimating equations method. Again, we only included
positions that were advertised as tenured or tenure-track.

As expected, we found statistically significant differences across disciplines
in the proportion of females in the applicant pool. Biology, chemistry, and math-

9 The vast majority of both tenure-track (94 percent) and tenured (83.5 percent) positions had at
least one female applicant.
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ematics had significantly higher proportions of female applicants than did all
other disciplines across all types of institutions and positions. The proportion of
female applicants in civil engineering, physics, and electrical engineering was
significantly lower. The type of position was not substantially associated with the
proportion of females in the applicant pool. The percentage of females among
applicants to tenured positions was similar to the percentage of females among
applicants to tenure-track positions.

It has been speculated that the appearance of a women-friendly environ-
ment attracts female applicants. Our results confirm this view. The percentage
of women in the search committee and whether a woman chaired the committee
were both significantly and positively associated with the percentage of women
in the applicant pool (p = 0.01 and p = 0.02, respectively). For every 1 percent
increase in the percentage of females in the search committee, we can anticipate
an increase of about 0.7 percent in the percentage of women in the applicant pool.
In contrast, the number of family-friendly policies advertised by the institution
did not appear to be associated with the percentage of female applicants. Other
factors including type of institution (public or private), prestige of the institution,
and location of the institution had no association with the percentage of women
in the applicant pool.

These results may thus support the argument that an individual applicant’s
characteristics are relatively more important in determining application behavior.
Institutions wishing to increase the number of applications from women may have
to rethink current efforts or consider new strategies.

SELECTION FOR INTERVIEWS FOR S&E JOBS

This section examines the representation of women among candidates whom
departments choose to interview. Prior to this survey, few data were available
about the probability that a female applicant for an academic position will be
interviewed as compared with the probability that a male applicant will be inter-
viewed. There is, however, substantial literature suggesting that reviewers tend to
discount the credentials and qualifications of female job applicants. Insofar as this
discounting occurs among academic searches such literature might be relevant.

The committee’s departmental survey allows an examination of the percent-
age of women being interviewed and offered positions. This section examines the
interviewing behavior of departments.

Descriptive Data

Our survey data allowed us to examine the actual behavior of departments
for the 545 tenure-track and 97 tenured openings for which we have gender data
for applicants, interviewees, offers, and ultimate hires. Across all the positions—
tenure-track or tenured—an average of four men and one woman were interviewed
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for any particular position. A cynical reader might wonder if this is the case
because search committees are attempting to show they are fulfilling a diversity
mandate by interviewing a woman. However, an examination of the data on the
percentage of women interviewed reveals that the percentage does not decline
as the number of interviews undertaken increases, as it would if each job search
interviewed only one woman for appearances’ sake. This finding, however, masks
two other important findings.

First, our survey data allowed us to examine the actual behavior of depart-
ments for the 545 tenure-track and 97 tenured openings for which we have gender
data for applicants, interviewees, offers, and ultimate hires. The second and fourth
columns of Table 3-3 draw on information from Table 3-2; that is, the mean per-
centage of female applicants for tenure-track jobs and the mean percentage of
female applicants for tenured jobs. The third and fifth columns present the mean
percentage of female interviewees for tenure-track positions and for tenured
positions.

As the table shows, in every instance, the mean percentage of female inter-
views exceeds the mean percentage of applications from women. With the excep-
tion of civil engineering, for which the median percentage of female interviewees
for tenured positions is zero, results are similar if we compare median percentages
(rather than mean percentages), but we do not show those here. (The reason for a
zero percent median percentage of women in interview pools in the case of civil
engineering is the small sample size of 12 cases.)

Even though the percentage of females in interview pools exceeds the
percentage one might expect from the representation of women in applicant
pools, no woman was interviewed for 155 (28 percent) tenure-track positions
and 41 (42 percent) tenured jobs. Of course, part of this number is comprised of
cases for which there were no female applicants. Still, in 124 tenure-track job
openings (23 percent), at least 1 woman applied, yet no women were interviewed.
In 23 (24 percent) tenured jobs, at least 1 woman applied, but no women were
interviewed. These figures are substantially higher than for men. No men were
interviewed for 18 tenure-track positions or 3 percent (in nine of those cases, there
were no male applicants) and for 4 tenured positions or 4 percent (in 2 of those
cases, there were no male applicants).

Table 3-4 shows that for tenure-track jobs, mathematics by far had the lowest
proportion of positions for which no women interviewed, followed by biology and
chemistry. (These proportions are computed using all cases, including those with
no female applicants.) For tenured positions, biology had the lowest proportion
of positions for which no women interviewed, followed by physics.

At first glance, the proportion of positions for which no women were inter-
viewed for tenure-track positions might seem high. In all cases, however, the
percentage of positions for which no women interviewed was below what might
have been expected if gender played no role in the process of selection of inter-
view candidates and if we assume qualifications are not gender-dependent. For
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TABLE 3-4 Percentage of Positions for Which No Women Were Interviewed by

Type of Position
Tenured Tenure-Track
Actual Percentage  Probability Actual Percentage  Probability
of All-Male of All-Male of All-Male of All-Male
Discipline Interview Pools Pools? Interview Pools Pools?
Biology 25 (20) 18 22 (111) 24
Chemistry 50 (18) 24 22 (123) 37
Civil Engineering 46 (13) 35 33(72) 42
Electrical Engineering 42 (12) 62 35 (75) 56
Mathematics 39 (28) 44 13 (96) 33
Physics 32 (25) 35 38 (124) 50

NOTES: Actual number of cases is given in parentheses. The expected number of positions with no
women interviewed given the size and gender composition of the applicant pools (see Table 3-3) is
computed as described in the text.

The percentage of positions for which no women were interviewed is based on tenured and tenure-
track positions for which complete information about gender of all interviewees was available. The
data used to construct these values are the same as those used to calculate the statistics showing those
interviewed divided by the total number of positions of each type and in each discipline for which
complete gender information for all interviewees was available.

aThese values are the probabilities of an all-male interview pool assuming that five interviewees were
selected, the population of applicants was very large, and the frequency of men and women in the
applicant pool equaled the percentages from Table 3-3.

SOURCE: Survey of departments carried out by the Committee on Gender Differences in Careers of
Science, Engineering, and Mathematics Faculty.

example, assuming five candidates were interviewed for each position, using a
simple binary calculation and the proportion of females in the applicant pool
from Table 3-3, for tenure-track positions we would expect about 50 percent
of the interview pools to include no women in physics, 56 percent in electrical
engineering, and 42 percent in civil engineering—the three areas with the low-
est representation of women among applicants. In biology, we would expect
about 24 percent of the tenure-track interview pools to include no women, again
assuming five individuals are on average interviewed for each tenure-track posi-
tion. In chemistry, the expected percentage of interview pools with no women is
37 percent and in mathematics it is 33 percent. In all cases the percentage of male-
only interview pools for tenure-track positions in the six disciplines is smaller than
the corresponding probability of an all-male pool. There are significant discipline
differences. Electrical engineering and mathematics have the largest difference
(21 percent and 20 percent, respectively) between their probability of an all-male
pool and their actual interview pools of applicants.

This finding suggests that once tenure-track women apply to a position,
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departments are on average inviting more women to interview than would be
expected if gender were not a factor, or women who apply to tenure-track or
tenured positions in research-intensive institutions are, on average, well qualified.
It is important to note that these higher rates of success do not imply favoritism,
but may be explained by the possibility that only the strongest female candidates
applied for Research | positions. This self-selection by female candidates would
be consistent with the lower rates of application by women to these positions.

For tenured positions, the expected percentage of interview pools with no
women are 18, 24, 35, 62, 44, and 35 percent for biology, chemistry, civil engi-
neering, electrical engineering, mathematics, and physics, respectively. The situa-
tion for tenured positions is much less clear. Electrical engineering, mathematics,
and physics have smaller all-male interview pools than their probability pools.
This is particularly true for electrical engineering, which had male-only interview
pools 42 percent of the time compared to a probability of 62 percent. However,
civil engineering, chemistry, and biology had larger all-male interview pools than
expected, with chemistry being the most notable. Fifty percent of the interview
pools for tenured positions in chemistry were all-male, while the probability value
was 24 percent. This finding highlights the importance of disaggregating survey
data by discipline.

Factors Associated with a Higher Percentage of Female Interviews

As with the analysis of applications, the analysis of interviews focused on
departmental and institutional variables. Most of the factors in the applicant model
are also used here: discipline; departmental climate, as measured by female fac-
ulty; female faculty on the search committee and family-friendly policies; public
versus private universities; and prestige. Much of the literature on making hiring
more equitable focuses on bringing actors with a broader view from outside the
department into the decision making, so we expect intervention by a dean might
also be positively related to the probability of interviewing a woman.

Because departments draw from the pool of applicants in deciding whom to
interview, this analysis controls for the percentage of applications from women—
the dependent variable from the last model. We expect a positive relationship
between the percentage of applications from women and the percentage of inter-
viewees who are women.

Statistical Analysis

The percentage of women in the interview pool appears to exceed the percent-
age of female applicants in all areas. We now investigate whether the percentage of
women in the interview pool is associated with the institutional, departmental, and
position-level characteristics described earlier and with two additional predictors:
the percentage of female applicants and an indicator of whether the composition
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of the interview pool is reviewed by a dean or other committee external to the
search committee. We proceeded as we did when analyzing the percentage of
female applicants. We first fitted a logistic regression model to the probability
of no women in the interview pool. We then considered all positions and fitted
a Poisson multiple regression model to the number of women in the interview
pool to investigate whether institutional or position-level attributes are associated
with the representation of women in the interview pool. We used the size of the
interview pool as an exposure in the model, since the range in interview pool size
was quite large, from 1 to 22. (The mean number of candidates interviewed for a
position was 5.) In both cases, we accounted for the possible correlation among
positions advertised by the same institution by computing standard errors of
parameter estimates using the GEE method. The total number of cases considered
for these analyses was 667. Of the 667 cases, there were no women in interview
pools in 188 cases.

We have argued earlier that the probability of no women in interview pools
is below what might be expected across many of the disciplines we reviewed.
Results from the logistic regression modeling suggest further that the probabil-
ity of female interviewees increases when the percentage of female applicants
increases, as would be expected (p < 0.0001), with the percentage of women in
the search committee (borderline significant, p = 0.06) and with the number of
family-friendly policies advertised by the university (borderline significant, p =
0.07). When we account for all covariates, the adjusted mean probability that a
woman who has applied to a position receives an invitation to interview is low-
est in biology and not significantly different in any of the other disciplines. This
would be expected given that biology has significantly more female applicants
than other disciplines. The probability of women in the interview pool is signifi-
cantly lower when the position is advertised as tenured than when it is advertised
as tenure-track (p-value = 0.013). No other factor was significantly associated with
the probability of having at least one woman in the interview pool.

Adjusted means of the probability of at least one woman in the interview
pool, with the corresponding 95 percent confidence interval for the true mean
probability, are presented in the table in Appendix 3-4. The values in the table
corresponding to differences between levels of an effect represent the ratio of the
odds ratios in each of the two levels. For example, if the probability that a woman
will be interviewed in biology is 0.51, the odds ratio 0.51/0.49 is 1.04, meaning
a female applicant is 4 percent more likely to be interviewed than not. If for
chemistry the corresponding odds ratio is 4 (0.8/0.2, according to Appendix 3-4)
then the ratio of odds ratios between biology and chemistry is 1.04/4 = 0.26. In
other words, the “advantage” of a female applicant in biology is only 26 percent
of that of a female applicant in chemistry. Calculation of all standard errors (and
consequently, confidence intervals) in the table in Appendix 3-4 required using
the Delta method. (The Delta method is described in Appendix 3-7.)

When we focused on the number of women in each interview pool, we found

Copyright © National Academy of Sciences. All rights reserved.



Gender Differences at Critical Transitions in the Careers of Science, Engineering, and Mathematics Faculty

56 GENDER DIFFERENCES IN FACULTY CAREERS

that the percentage of female applicants is significantly (and positively) associ-
ated with the percentage of females in the applicant pool (p < 0.0001) and varies
across discipline. For every 1 percent increase in the proportion of female appli-
cants, the proportion of female interviewees increased by approximately 2 percent.
The proportion of women in the interview pool was significantly lower in biology,
electrical engineering, and physics relative to the other three areas. The effect of
discipline, however, is difficult to interpret since the interaction between discipline
and other factors is statistically significant. For example, the proportion of women
interviewed in mathematics was not the same at public or private institutions. The
difference in the percentage of female applicants between mathematics and civil
engineering was larger in private institutions. Furthermore, women appear to be
interviewed at a higher rate in the top 10 electrical engineering departments than
in electrical engineering departments with lesser prestige. Because interpretation
of main effects is problematic when interactions are present, we do not present
adjusted means resulting from this analysis. No factor other than discipline and
the representation of women among applicants (plus some interactions) was found
to be associated with the percentage of women in interview pools.

OFFERS MADE

The final step in the search process is making a offer to one of the individuals
interviewed. This section examines the percentage of offers made to women and
the factors that may have an impact on this percentage. Table 3-5 presents data
on whether the department’s search results in a first offer to a woman or a man,
for the 108 tenured and 583 tenure-track jobs for which we have information on
the gender of the applicant to whom an offer was made.

As the table illustrates, women received the first offer about 29 percent of the
time for tenure-track positions and 31 percent of the time for tenured positions.

In Table 3-6, we present the distribution, over departments, of the percentage
of women interviewees and offers for tenure-track and tenured jobs, which dem-

TABLE 3-5 Percent of First Offers by Gender and Type of Position

First Offer to a

Type of Position Female Male Total
Tenured 31 69 108
Tenure-track 29 71 583

NOTES: Only those positions for which complete gender information about interviewees to whom the
first offer was extended are included. Thus, the total number of positions on which this table is based is
smaller than the numbers shown in Table 3-4. These percentages represent offers in all six disciplines,
and therefore may hide important disciplinary differences.

SOURCE: Survey of departments carried out by the Committee on Gender Differences in Careers of
Science, Engineering, and Mathematics Faculty.
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onstrates that there is variability by discipline hidden by Table 3-5. However, the
general pattern remains. Once again—similar to the case for interviews compared
to applicants—women receive a greater percentage of first offers than interviews
for all fields in the case of tenure-track positions. This finding also holds for ten-
ured positions, except—interestingly—for biology.

Factors Associated with a Higher Probability that a
Woman Will Be Offered a Position

The department typically decides who will receive an offer. Thus, the statisti-
cal analysis of offers made focused on departmental and institutional variables.
Most of the factors included in the applicant and interview models are also used
here: discipline; departmental climate, as measured by female faculty, female
faculty on the search committee and family-friendly policies; public versus private
universities; prestige; and intervention by a dean in the selection process. For
availability, the model for offers uses the percentage of interviewees who were
women—the dependent variable from the last model. It is assumed that there is
a positive relationship between the percentage of interviews of women and the
likelihood a woman will be offered the position.

Statistical Analysis

The response variable of interest was binary: a woman was first offered the
position or the position was offered to a man. We considered all the institutional
and position-level variables described earlier, with the following modifications.
Instead of the percentage of female applicants, we now included the percentage of
women in the interview pool, and instead of an indicator of whether the candidate
pool is reviewed by a dean or an external committee, we included an indicator
of whether a dean approves the hiring recommendation made by the committee.
Since the probability that a woman will be offered the position when none was
interviewed is clearly zero, we restricted these analyses to those positions for
which interview pools included at least one woman. Similarly, we also deleted
from these analyses those positions for which all interviewees were women. Thus,
results presented here are conditional on having at least one woman and at least
one man in the interview pool.

The only two factors that appear to be associated with the probability that a
woman will be offered the position first are the percentage of women in the inter-
view pool (p < 0.001) and whether the dean approved an offer (weak association
with p = 0.06). When the dean reviews offers, the probability that a woman will
be offered a position is 0.38, with a confidence interval of 0.26 to 0.50. This
value is significantly larger than the 0.06 (95 percent confidence interval of 0.00
to 0.51) obtained in cases in which the dean has no role in reviewing offers. (The
uncertainty around this latter value is high because of a very small sample size.
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In almost all cases, deans play a role at the time of offering a tenure-track or
tenured position to an applicant.) The size of the “dean effect” must therefore be
interpreted cautiously. For every 1 percent increase in the percentage of females
in the interview pool, the probability that a woman would be offered the posi-
tion increased by about 5 percent. Finally, the probability that a woman would
be offered the position was lowest at the top 20 research-intensive institutions
compared with non-top 20 research-intensive institutions surveyed. At the highest
prestige institutions (top 10), the probability that a woman would get an offer
approached significance (p = 0.08). No other factors were associated with the
probability that a woman would get an offer.

HIRES

Explaining hires made is more difficult, as the decision to hire involves
the department, which makes the offer, and the applicant, who accepts. The
committee’s departmental survey does not have information on characteristics
of those ultimately hired, beyond their gender. However, the committee’s faculty
survey did ask faculty some questions about reasons for accepting the position
offered to them. Answers to these questions are explored in the next section of
this chapter.

Table 3-7 presents data on the gender of the individual receiving the first
offer and the gender of the faculty member ultimately hired for tenure-track
positions.

In 95 percent of the cases in which a man was the first choice for a position,
a man was ultimately hired in that position. Compare this to the case for women,
where only 70 percent of cases in which a woman was first offered a position was
awoman ultimately hired. In 30 percent of the cases in which women were offered
first, a man ultimately ended up in the position.1°

Table 3-8 presents data on the gender of the individual receiving the first offer
and the gender of the faculty member ultimately hired for tenured positions.

In all cases in which a man was offered the position first, a man was ultimately
hired. In only 77 percent of the cases in which a woman was offered the position
first was a woman ultimately hired. In 23 percent of the cases in which a woman
was offered the position first, a man was ultimately hired, again suggesting that if
the woman who is first offered the position does not accept, there is a substantial
chance the job will go to a man.

10 Note, however, that we do not know if the person first offered and the person hired are the same
person, where the genders are the same. Nor do we know how many offers were made before some-
one was eventually hired. Since men outnumber women in the offers made, one would expect that
the proportion of times women turn down an offer, resulting in a man being ultimately hired, should
be higher than the proportion of times that men turn down an offer, resulting in a woman ultimately
being hired.
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TABLE 3-7 Percent of Candidates of Each Gender Who Received the
First Offer and Gender of Candidates Who Eventually Accepted Each
Tenure-Track Position

Person Hired Was a

Position Was Offered to Female Male
Female 70 (107) 30 (46)
Male 5 (19) 95 (362)

NOTES: Number of cases is given in parentheses.

Table 3-7 is based on the subset of the positions used to construct Table 3-6 for which the
gender of the person who accepted the position was known. We do not know from these data
whether the person who accepted the position is the same person who received the first offer,
even in those cases in which the gender is the same.

SOURCE: Survey of departments carried out by the Committee on Gender Differences in
Careers of Science, Engineering, and Mathematics Faculty.

TABLE 3-8 First Offer and Person Hired for Tenured Position, Percent
by Gender

Person Hired Was a

Position Was Offered to Female Male
Female 77 (20) 23 (6)
Male 0(0) 100 (67)

NOTES: Number of cases is given in parentheses.

Table 3-8 is based on the subset of the positions used to construct Table 3-6 for which the
gender of the person who accepted the position was known. We do not know from these
data whether the person who accepted the position is the same person who received the
first offer, even in those cases in which the gender is the same. Number of cases is given in
parentheses.

SOURCE: Survey of departments carried out by the Committee on Gender Differences in
Careers of Science, Engineering, and Mathematics Faculty.

We do not have information in our survey data to permit investigating this

difference further. One plausible explanation is that many women who are offered
positions are the only woman interviewed for that position. If the only woman
interviewed is offered the position and turns it down (for whatever reason), that
position will inevitably be filled by a man. In fact, only one woman was inter-
viewed for 205 (38 percent) of the tenure-track and 23 (24 percent) of the tenured
openings for which more than one person was interviewed. While there are many
reasons why a person might turn down a job offer, in this particular instance, it
is possible women, who are interviewed at disproportionally higher rates, also
receive more offers than men and have to turn some of them down.
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FACULTY PERSPECTIVE ON HIRING

Turning to the faculty survey, the committee asked faculty who were either
tenure-track or tenured and had been hired after 1996 what were their “main con-
siderations in deciding to work for their current institution.” Respondents could
check up to 15 choices (the 15th and final choice was Other). For each selection,
respondents could check yes or no. These data were coded for analysis as follows:
If a respondent selected yes or no for some choices but left others unchecked, the
unchecked choices were recoded as no. A chi-square ()?) test was conducted on
each of the 14 substantive selections against gender to investigate whether women
and men weighed factors differently when deciding to accept an offer for a posi-
tion. The responses are presented in Appendix 3-8 and are summarized in Figure
3-2 below. The effect of gender was statistically significant only in the case of
family-related reasons. As might have been anticipated, women were more likely
to weigh family-related factors more heavily than men when deciding whether to
accept an offer, but the difference is not substantial.

INSTITUTIONAL POLICIES FOR INCREASING THE
DIVERSITY OF APPLICANT POOLS

Our findings suggest that once women apply to a position at a research-
intensive institution, the chances that they will be invited to an interview and
be offered a position are disproportionately high for many of the disciplines we
surveyed. Yet the proportion of women in faculty positions continues to be low
despite increasing numbers of women receiving doctorates in the sciences and
engineering. In this light, and given that the percentage of women applying for
positions is apparently lower than the percentage of women receiving Ph.D.s
in the six target disciplines, it appears that the only strategy to increase female
representation in the faculty ranks is to increase the percentage of women in the
applicant pool.

The NRC’s To Recruit and Advance: Women Students and Faculty in Science
and Engineering (2006) identified institutional characteristics, culture, and poli-
cies that may have an impact on the percentage of females who choose to apply
to academic positions in science and engineering. Some of these include:

» Increased institutional efforts in signaling the importance of a gender-
diverse faculty. This might be accomplished by increasing the frequency
of positive declarative institutional statements, by establishing a commit-
tee on women, by exercising close oversight over the hiring process, or
by devoting additional resources to hiring women.

»  Modified and expanded faculty recruiting programs. Consider, for exam-
ple, creating special faculty lines earmarked for female or minority
candidates, ensuring search committees are diverse, encouraging inter-
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FIGURE 3-2 Main considerations for selecting current position (percent saying “yes, this
was a factor”), by gender (see Appendix 3-8).

SOURCE: Faculty Survey carried out by the Committee on Gender Differences in the
Careers of Science, Engineering, and Mathematics Faculty.
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vention by deans when applicant or interview pools lack diversity, and
systematically assessing past hiring efforts.

* Improved institutional policies and practices. These might include insert-
ing some flexibility into the tenure clock, providing child care facilities
on campus, establishing policies for faculty leave for family or per-
sonal reasons, significantly stepping up efforts to accommodate dual
career couples, and continuing to offer training at all levels to combat
harassment and discrimination and to raise the awareness of all campus
citizens. !t

» Improved position of candidates through career advising, networking,
and enhancing qualifications.

While all the strategies above might have an impact on the proportion of
women in applicant pools, it appears that only the last two might actually encour-
age more women to choose academia for their professional activity. The issue is
not whether female applicants are treated fairly in the interviewing and hiring
process; by several indications, they are. Where progress can still be made is in
attracting more women to academia by encouraging more of them to apply for
faculty positions at Research | institutions. It seems that refocusing resources to
develop strategies to encourage female graduate students to pursue a career in
academia has the potential for enormous impact.

Written policies and handbooks for faculty searches frequently note spe-
cific steps that can be taken to improve the diversity of applicant pools. These
include:

»  Defining searches broadly to encourage a more diverse applicant pool;

e  Posting the job advertisement in a wide range of outlets;

e Contacting professional associations that represent women (e.g., the
Caucus for Women in Statistics, Society of Women Engineers, Associa-
tion for Women in Science, etc.); and

»  Evaluating the applicant pool during the search to determine if sufficient
numbers of women are applying.

Departments reported a variety of actions in response to our survey question,
“What steps (if any) has your department or institution taken to increase the gen-
der diversity of your candidate pool?” This was an open-ended question, and the
most frequent responses are shown in Table 3-9. Four hundred seventeen depart-
ments responded. Departments wrote in with answers ranging from zero to 6 steps
and citing anywhere from having zero to 15 policies in place. Targeted or special

11 However, analysis presented in this chapter does not find an effect of the number of family-
friendly policies on the percentage of female applicants. The impact of such policies on applications
may bear further study.
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TABLE 3-9 Steps Taken to Increase the Gender Diversity of the Candidate Pool

Number of
Departments
Step Reporting
Targeted or special advertising 80
Other 71
General advertising 58
Recruiting at conferences, contacting women directly, using personal contacts 47
Help from diversity/EEO office or coordinator 47
Contacting colleagues and other universities 42
Special language used in advertising 34
Special consideration to females (e.g., making extra effort to interview females) 34
Informal networks 25
Grants or special funds for hiring women 19
Target of opportunity 19
Use of special databases or directories 18
Having a diverse search committee 17
Broadening searches 11

NOTE: Many of the 417 departments provided multiple answers to the open-ended survey question,
and 71 departments that reported that they have taken steps other than those listed in the table.
SOURCE: Survey of departments carried out by the Committee on Gender Differences in Careers of
Science, Engineering, and Mathematics Faculty.

advertising was the most frequently cited action, followed by general advertising.
These were followed by recruiting at conferences, contacting women directly, and
using personal contacts and assistance from on-campus diversity offices.

In addition, for most departments the total number of steps taken was not
large. As shown in Table 3-10, 23 percent reported taking no specific action, and
43 percent reported taking just one. Only slightly more than 10 percent reported
taking three or more steps.

SUMMARY OF FINDINGS

The analyses in this chapter reveal a number of important findings about the
application, recruitment, interview, and hiring process.
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TABLE 3-10 Number of Policy Steps Taken by Departments

Number of Departments Number of Steps Reported Taken
96 (23) 0
178 (43) 1
98 (24) 2
34 (8) 3
10 (2) 4
0(0) 5
1(0) 6

NOTES: Numbers in parentheses are the percentage of all responding depart-
ments; 417 departments responded. Of these, 98 (24 percent) took two policy
steps to increase the gender diversity of the candidate pool.

SOURCE: Survey of departments carried out by the Committee on Gender
Differences in Careers of Science, Engineering, and Mathematics Faculty.

Applications

Finding 3-1: Women accounted for about 17 percent of applications for both
tenure-track and tenured positions in the departments surveyed. There was
wide variation by field and by department in the number and percentage of female
applicants for faculty positions. In general, the higher the percentage of women in
the Ph.D. pool, the higher the percentage of women applying for each position in
that field, although the fields with lower percentages of women in the Ph.D. pool
had a higher propensity for those women to apply. The percentage of applicant
pools that included at least one woman was substantially higher than would be
expected by chance. However, there were no female applicants (only men applied)
for 32 (6 percent) of the available tenure-track positions and 16 (16.5 percent) of
the tenured positions.

Finding 3-2: There are statistically significant differences in the percentage
of women in the tenure-track and the tenured applicant pools across the six
disciplines surveyed. Biology, chemistry, and mathematics had significantly
higher percentages of female applicants than did all other disciplines. The percent-
age of female applicants in civil engineering, physics, and electrical engineering
was significantly lower. The percentage of females among applicants to tenured
positions was similar to the percentage of females among applicants to tenure-
track positions.
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Finding 3-3: In all six disciplines, the percentage of applications from women
for tenure-track positions was lower than the percentage of Ph.D.s awarded
to women. There were substantial differences among the disciplines. In civil
engineering, electrical engineering, mathematics, and physics, the percentage of
women applying for faculty positions was only modestly lower than the percent-
age of women receiving Ph.D.’s. However, in the fields with the largest represen-
tation of women with Ph.D.s—biology and chemistry—the percentage of Ph.D.s
awarded to women exceeded the percentage of applications from women by a
large amount (Table 3-2).

Finding 3-4: The median number of applications a department received for
tenure-track jobs was 52 applications from men and 8 applications from
women—or about 7 applications from men for every application from a
woman. For tenured positions, the median number of applications a depart-
ment received was 40 applications from men and 8 from women, for a ratio
of 5to 1. (Figure 3-1)

Finding 3-5: For job openings where only individuals of one gender applied,
the gender was more likely to be male. There were no female applicants (only
men applied) for 32 tenure-track positions or about 6 percent of available posi-
tions. Similar findings were seen for tenured positions. No women applied to 16
tenured jobs—or 16.5 percent of the positions. Most of the cases (29 of 32) when
only men applied occurred in physics or the engineering fields.

Finding 3-6: Five factors were associated with the probability that at least
one female would apply for a position, including (1) the type of position (p <
0.0001); (2) the number of family-friendly policies in effect at the institution
(p = 0.001); (3) a set of discipline indicators (p = 0.03); (4) prestige of the
institution (p = 0.04); and (5) type of institution (approaches significance p
= 0.08). No other factor was statistically associated with the probability of there
being at least one female applicant.

Recruitment

Finding 3-7: Most institutional and departmental strategies for increasing the
percentage of women in the applicant pool were not effective as they were
not strong predictors of the percentage of women applying. The percentage
of women on the search committee and whether a woman chaired the search,
however, did have a significant effect on recruiting women. Most steps (such
as targeted advertising and recruiting at conferences) were done in isolation,
with almost two-thirds of the departments in our sample reporting that they
took either no steps or only one step to increase the gender diversity of the
applicant pool. (Tables 3-9 and 3-10)
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Finding 3-8: The percentage of women on the search committee and whether
awoman chaired the committee were both significantly and positively associ-
ated with the percentage of women in the applicant pool (p = 0.01 and p =
0.02, respectively).

Interviews

Finding 3-9: Across all the positions—tenure-track or tenured—an average
of four men and one woman were interviewed for any particular position.
Our survey data allowed us to examine the actual behavior of departments for
the 545 tenure-track and 97 tenured openings for which we have gender data for
applicants, interviewees, offers, and ultimate hires.

Finding 3-10: The percentage of women who were interviewed for tenure-
track or tenured positions was higher than the percentage of women who
applied. For each of the six disciplines in this study the mean percentage of
females interviewed for tenure-track and tenured positions exceeded the mean per-
centage of female applicants. For example, the female applicant pool for tenure-
track positions in electrical engineering was 11 percent, and the corresponding
interview pool was 19 percent. (Table 3-3)

Finding 3-11: Although the percentage of women in interview pools across
the six disciplines exceeded the percentage of women in applicant pools, no
women were interviewed for 28 percent (155 positions) of the tenure-track and
42 percent (42 positions) of the tenured jobs. These figures are substantially
higher than those for the men. However, the percentage of male applicants was
much higher than the percentage of female applicants, and part of this number was
comprised of cases for which there were no female applicants. In 23 percent of the
tenure-track job openings (124 positions), at least 1 woman applied, yet no women
were interviewed. In 25 percent of the tenured jobs (23 positions), at least 1 woman
applied, but no women were interviewed. No men were interviewed for 3 percent
(18 positions) of the tenure-track positions, and in one-half of those cases, there
were no preceding male applicants; for 4 percent (4 positions) of tenured jobs, and
in one-half of those cases, there were no preceding male applicants.

Finding 3-12: For tenure-track positions, the percentage of actual interview
pools in which only men were interviewed (no women) was smaller than
would have been expected based on applications and interviews for the posi-
tions surveyed for each of the six disciplines. For tenured positions, this was
the case for three of the disciplines surveyed. Put another way, the percentage of
actual interview pools in these disciplines including women was larger than would
have been expected. For tenure-track positions, there were significant differences
in electrical engineering (35 percent actual all-male interview pools compared to
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56 percent probability of all-male pools) and mathematics (13 percent actual pools
compared to 33 percent probable pools).

For tenured positions, there were significant differences, again, in electrical
engineering (42 percent actual all-male interview pools compared to 62 percent
probability of all-male pools); mathematics (39 percent actual compared to
44 percent probable); and physics (32 percent actual compared to 35 percent
probable). This was not the case for the remaining disciplines, including biology
(25 percent actual compared to 18 percent probable; civil engineering (46 percent
actual compared to 35 percent probable); and chemistry, which had the greatest
difference (50 percent actual compared to 24 percent probable). (Table 3-4)

Job Offers

Finding 3-13: For all disciplines the percentage of tenure-track women who
received the first job offer was greater than the percentage in the interview
pool. Women received the first offer in 29 percent of the tenure-track and 31 per-
cent of the tenured positions surveyed. Tenure-track women in all these disciplines
received a percentage of first offers that was greater than than their percentage in
the interview pool. For example, women were 21 percent of the interview pool for
tenure-track electrical engineering positions and received 32 percent of the first
offers. This finding is also true for tenured positions, with the notable exception
of biology, where the interview pool was 33 percent female and women received
22 percent of the first offers. (Tables 3-5 and 3-6)

Finding 3-14: In 95 percent of the tenure-track and 100 percent of the ten-
ured positions where a man was the first choice for a position, a man was
ultimately hired. In contrast, in cases where a woman was the first choice, a
woman was ultimately hired in only 70 percent of the tenure-track and 77
percent of the tenured positions. When faculty were asked what factors they
considered when selecting their current position, the effect of gender was statis-
tically significantly for only one factor—*"family-related reasons.” (Figure 3-2;
Tables 3-7 and 3-8)

As several of these findings suggest, many women fare well in the hiring pro-
cess at research-intensive institutions. If women apply for positions at research-
intensive institutions, they have better-than-expected chances of being interviewed
and receiving offers compared to male job candidates. The likelihood of receiving
an interview and ultimately an offer was particularly high, relative to application
rates, in fields where women were less well represented, such as engineering
and physics. These findings suggest that many departments at research-intensive
institutions, both public and private, are making an effort to increase the numbers
and percentages of female faculty in the sciences, engineering, and mathematics.
At the same time, women continue to be underrepresented in the applicant pool
relative to their representation among the pool of recent Ph.D.s.
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The next chapter examines more fully the day-to-day lives of academics once
they are hired, considering whether there are disparities by gender in the areas
of faculty workload, institutional resources, and perceptions of departmental
climate.
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Professional Activities, Institutional
Resources, Climate, and Outcomes

Once Ph.D.s have been hired into an academic position, it is natural to ask,
what happens next? The milestones of an academic career are hiring, tenure, and
promotion. In the context of these decisions, a primary question must be whether
male and female faculty are treated similarly while they are employed. Is the day-
to-day experience of being a faculty member similar for men and women?

Equitable treatment and opportunity are important for several reasons. First,
how a faculty member is treated affects the ability of that faculty member to do
the best research and teaching of which he or she is capable. This in turn affects
subsequent decisions on the part of the university about salary, tenure, and pro-
motion. It also affects subsequent decisions on the part of the faculty member
about whether to entertain outside offers and whether to leave that university for
a position elsewhere. Furthermore, the equitability with which a faculty member
is treated can contribute powerfully to whether a faculty member feels he or she
is a central part of the enterprise, as well as to the faculty member’s sense of well-
being and satisfaction with his or her professional life.

As noted in Chapter 1, there was anecdotal evidence that women do not fare
as well as men professionally, but such differences can be subtle and hard to
detect. The survey data presented in this report will provide information that is
relevant to this perception and will help clarify the current status for women in
the six disciplines surveyed at research-intensive (Research | or RI) institutions.
According to one commentator:

The study initiated at the Massachusetts Institute of Technology (MIT) several
years ago by Nancy Hopkins has now been replicated at several other institu-
tions, including Cal Tech. The reports have shown that women in science and
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engineering faculty are more likely to report that they feel marginalized and
isolated at their institution, have less job satisfaction, have unequal lab space,
unequal salary, unequal recognition through awards and prizes, unequal access to
university resources, and unequal invitations to take on important administrative
responsibilities, especially those that deal with the future of the department or
the research unit. The fact that this study has been replicated at other institutions
says that this is not an MIT specific problem. This is a generalized problem about
the way women faculty at research-intensive universities experience their career
environment. (Tilghman, 2004:9)!

This chapter examines variables that could contribute to a faculty member’s
ability to excel at teaching and research. It asks about factors related to equitable
treatment of male and female faculty at research-intensive institutions in the six
disciplines surveyed, whether there are gender differences in salary, publications,
or the inclination to remain at that university, and whether differential treatment
accounts for any gender differences in salary, publications, or the inclination to
move on. The variables of primary interest to us fall into three categories: profes-
sional life, institutional resources, and climate. Under professional life, we include
how much of each of the following a faculty member does: the amount of research;
the amount of teaching, advising, supervising, and mentoring; and the amount
of service to the university or broader community. Under institutional resources
sometimes provided to support a faculty member’s teaching and research, we
include start-up funds, summer salary, travel funds, reduced teaching loads,
laboratory space and equipment, and staff (postdocs, research assistants, cleri-
cal support). Under climate, we include variables that can contribute to a faculty
member’s sense of engagement or marginalization within the department and the
institution, such as whether the faculty member is mentored by more experienced
colleagues, whether the faculty member is asked to contribute to important deci-
sions in the department and the university, and whether a faculty member regularly
engages in conversation about research and teaching with his or her colleagues.

Three initial comments are necessary prior to proceeding with the assessment.
First, there are dozens of factors that together comprise a faculty member’s job,
from the number of students she teaches, to whether she has the newest equip-
ment in her lab, to whether she thinks her peers are collegial. One major benefit
that studies of hiring, tenure, and promotion have is that there is a dichotomous
end point that helps to focus attention. The study of professional activities,
institutional resources, climate, and outcomes lacks this. Therefore, anchoring
the analysis is somewhat more challenging. Second, the following analysis is
descriptive. Essentially, what is reported here about professional life, institutional
resources, and climate is the average response of male and female faculty to a

1 Shirley Tilghman, 2004, “Ensuring the Future Participation of Women in Science, Mathematics,
and Engineering,” in National Research Council, The Markey Scholars Conference: Proceedings,
Washington, DC: National Academies Press, pp. 7-12.
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series of questions about their work habits and environment. In the final section
of this chapter, we look at how professional life, institutional resources, and cli-
mate contribute to important outcomes, such as research productivity and salary.
In these analyses, we attempt to control for as many factors as we can that might
contribute to the outcome, but it is likely that there are additional relevant variables
about which we have no data. Without all relevant controls accounted for in the
analysis, the results need to be taken as preliminary and as an impetus for further,
more sophisticated research, rather than a definitive statement on the existence of
disparities between male and female faculty. Finally, it should be noted that the
analyses presented here provide an aggregated, often average, view. That view is
not inconsistent with some women having very few resources and some women
having quite a lot, nor does it negate the possibility that individual women (or
men) are discriminated against in their access to resources. The deviation around
average individual accounts of satisfaction or dissatisfaction can reflect a difficult
reality, even when the averages among male and female faculty are the same.
The next three sections focus on professional activities, institutional resources,
and climate issues. Professional activities include teaching, research, and service.
Institutional resources cover a gamut of variables, including lab space, start-up
packages, and research assistants. Climate focuses on such issues as mentoring
and collegiality. Several of the above factors are further disaggregated into a vari-
ety of component elements. To study whether male and female faculty members
reported different experiences on these dimensions and variables, we examine
four types of information. First and foremost is our survey of faculty in six disci-
plines in Rl institutions.? A second valuable resource is the U.S. Department of
Education’s National Survey of Postsecondary Faculty (NSOPF), undertaken in
2004 (“NSOPF:04”).% That survey queried respondents regarding the fall 2003
term and thus occurred in a similar timeframe as the faculty survey. The other two
information sources used throughout the chapter are individual research studies
undertaken by scholars and gender equity reports completed by RI institutions.
After reviewing the three elements of day-to-day careers, we turn our atten-
tion to faculty outcomes. In the fourth section, we ask whether there are differ-
ences between male and female faculty in publication rates, grant funding, labora-
tory space (which is both an institutional resource and an outcome), nominations
for honors and prizes, salary, outside offers, or the inclination to remain at the
current institution, and which professional life qualities, institutional resources,

2 Because we performed a large number of t-tests on our faculty survey data, we will only report
as significant those results with p < .05 in order to protect ourselves from false positives. Results
near p < .05 will be reported as approaching significance. For the regression analyses on our survey
data, reported in the final outcomes section of this chapter, we will report any results with p < .05 as
significant. The reader will want to note that there are some instances in which the differences are
statistically significant, but the absolute differences are quite small.

3 We also performed a large number of t-tests on the NSOPF:04 data, so we followed the rule for
reporting significance in these data that is described in the previous footnote.

Copyright © National Academy of Sciences. All rights reserved.



Gender Differences at Critical Transitions in the Careers of Science, Engineering, and Mathematics Faculty

PROFESSIONAL ACTIVITIES, INSTITUTIONAL RESOURCES, CLIMATE, AND OUTCOMES 73

or climate variables contribute to differences in these outcome variables. This
section draws on research done by individuals or as part of institutional studies to
examine the issues of retention and job satisfaction, as our survey did not gather
data on these variables.

PROFESSIONAL ACTIVITIES

In this section, we examine the three key areas of professional activities
that characterize the day-to-day job of a faculty member: teaching, service, and
research. Different departments weigh the value of these three activities differ-
ently, but in the Research | institutions, research is likely to be a primary concern.
It is commonly believed that women spend more time teaching or performing
service-related activities and less time on research than male faculty.

A note about time spent in professional activities is necessary. There are two
ideas here: how many hours male and female faculty work and how they divide
up the time they spend. Several studies have looked at the number of hours male
and female faculty work and have found they tend to work long hours and similar
numbers of hours. For example, a self-assessment conducted by the University of
Pennsylvania found both men and women work nearly 60 hours per week. The
NSOPF:04 found that full-time, professoriate faculty at Research | institutions
in science and engineering (S&E) worked about 58 hours per week on average
(58.5 for women and 58.1 for men).* Rather than ask faculty members how many
hours they work, our survey asked respondents how they divide their time among
research, teaching, and service. That is what we report here.

Research

It is often assumed that men spend a greater percentage of their time doing
research than women. The percentage of time spent on research or scholarship was
combined with percentage of time spent seeking funding in our survey data. Over-
all, men reported spending a slightly greater percentage of their time on research
activities than women: 42.1 compared to 40.0 percent. This difference, while
approaching significance, is quite small in absolute terms. Drawing on similar
faculty from the NSOPF:04, there was no significant difference between men and
women in the time spent on research activities: 43.2 compared to 39.7 percent.®

4 Data was created using the Department of Education’s Data Analysis System (DAS) available
online at http://www.nces.ed.gov/dasol/. Gender was used as the row variable. The column variable
was average total hours per week worked. Filters were only Research | institutions; full-time employed;
with faculty status; assistant, associate, or full professors; with instructional duties for credit; and
with principal fields of teaching as engineering, biological sciences, physical sciences, mathematics,
and computer sciences.

5 See previous footnote on how the DAS analysis was conducted.
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FIGURE 4-1 Mean percentage of time faculty spent on research (self-reported) by gender.
SOURCE: Faculty survey carried out by the Committee on Gender Differences in the
Careers of Science, Engineering, and Mathematics Faculty.

It is worth noting that the overall percentage of time faculty report spending on
research activities is remarkably similar in the two surveys.5

Figure 4-1 shows the reported percentage time spent by faculty in research
activities (including preparation of grant and contract proposals) disaggregated
by gender and by discipline. Averages were computed over faculty who provided
this information on the survey. To investigate whether there are differences in
the percentage of time spent in research across disciplines or across genders,
we fitted a simple linear model with percent time as the response variable and
with discipline, gender, and the interaction between discipline and gender as the
effects. We found no significant differences in percentage time spent in research,
either across disciplines or between genders within discipline. Because compar-
ing genders within discipline involved carrying out six comparisons, we used the
Tukey-Kramer approach? to adjust the individual p-values. The smallest of the six
p-values was obtained when comparing men and women faculty in chemistry (p-
value = 0.217). All other p-values were above 0.35. Please note that discipline and
gender accounted for a very small (about 2 percent) proportion of the variability
observed in self-reported time spent in research activities. Thus, these p-values

6 The committee acknowledges that the p-values for all the data presented for its faculty and depart-
mental surveys are unadjusted and the fact that many of the data presented are interconnected.

7 Kramer, C.Y., 1956, Extension of multiple range tests to group means with unequal numbers of
replication, Biometrics, 12, 307-310.
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are to be interpreted cautiously. A model in which other potential confounders are
also included is presented later in this chapter.

In the NSOPF:04 data, there were no significant gender differences in any
of the aggregated disciplinary groups reported (biology, physical sciences, math-
ematics, and computer science).

Teaching

In this section, the percentage of time spent on teaching, the number of classes
taught, and the number of students advised are examined for gender differences.
It is often assumed that female faculty spend a greater percentage of their time
on instructional duties than male faculty.

Using the data from our faculty survey, the percentages of time men and women
spent teaching and advising undergraduate and graduate students were combined
and the average percentages were compared for men and women. Overall, female
and male respondents reported spending approximately the same percentage of time
on teaching and advising (men, 41.4 percent; women, 42.6 percent). The NSOPF:04
provided similar data: 44.2 percent for men and 42.0 percent for women. Here again,
the percentages in the two surveys are remarkably similar.

Disaggregated by field, the difference between men and women faculty is
approaching significance in chemistry and civil engineering, with women report-
ing more time spent on teaching and advising than men. In the NSOPF:04 data,
there were no significant differences between men and women in the aggregated
fields reported (biology, physical sciences, mathematics, and computer science).

Amount of Teaching

Our faculty survey also asked respondents how many undergraduate courses
they were teaching in the current term/semester. In general, answers ranged from
zero to two. There were no significant differences in the average number of under-
graduate courses men and women were teaching (men, 0.83 courses; women, 0.82
courses; see Appendix 4-1). The NSOPF:04 data presented a similar picture, with
a lower average number of undergraduate courses for women (men, 0.7 courses;
women, 0.6 courses).

Looking at each of the six disciplines we surveyed, men were teaching mar-
ginally more undergraduate courses than women in electrical engineering; none
of the other fields had significant differences between men and women. In the
NSOPF:04 data, there were no significant gender differences in the teaching of
undergraduate courses in the biological sciences, physical sciences, mathematics,
and computer science. (There were too few cases to do this analysis for engineer-
ing faculty.)

The above analyses were repeated for graduate courses. Faculty teach fewer
graduate courses, so here the distinction is between faculty who were doing no
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graduate teaching in the current term or semester and faculty who were doing
some graduate teaching in the current term or semester. There was no significant
difference found between men and women in terms of whether they were teach-
ing graduate courses in our data (percent doing no graduate teaching: men, 50.8;
women, 54.9; see Appendix 4-2.) or in the NSOPF:04 data (percent doing no
graduate teaching: men, 46.8; women, 47.3).

There was no significant difference in any of the six fields we surveyed
between men and women faculty in terms of whether they are teaching graduate
courses. The data approaches significance in physics, where men are less likely
to be teaching graduate courses than women. We conducted a similar analysis
of the NSOPF:04 data and found that men were significantly more likely to be
teaching graduate courses in the biological sciences (men, 65.8 percent; women,
59.7 percent) and in the physical sciences (men, 37.3 percent; women, 29.6 per-
cent). In mathematics and computer science, there was no significant difference
between men and women in terms of whether they taught graduate courses (men,
52.9 percent; women, 55.4 percent). (There were too few cases to conduct this
analysis for engineering faculty.)

Finally, we explored whether gender is associated with the number of gradu-
ate thesis or honor thesis committees on which a faculty member serves. These
data are shown in Appendix 4-6, and from the table, we see that the number of
thesis committees on which faculty report serving is quite variable, ranging from
zero all the way to 30. There appear to be some differences between men and
women in terms of the numbers of committees on which they serve, but these
differences appear to vary by discipline.® The NSOPF:04 asked faculty how many
hours they spent on thesis and dissertation committees, and men spent marginally
more time than women (men, 1.8 hours; women, 1.3 hours).

Service

There is a general awareness that female faculty spend a greater proportion
of their time serving on departmental, school, or university-wide committees than
men. In looking at the percentage of time faculty spend on service work, we com-
bined the percentage of time spent on administration or committee work within
the university with service outside the university. Overall, there was no difference
between men and women in the percentage of time spent on service (men, 14.4
percent; women, 15.4 percent; see Appendix 4-7.). The NSOPF:04 found similar
percentages of time spent on service, with no difference between men and women
faculty (men, 16.1 percent; women, 14.8 percent).®

8 The comparisons between men and women overall, and by discipline, in terms of the number of thesis
committees a faculty member served on are not reliable, due both to small sample sizes and to the long-
tailed distribution of this response; a few large values in response can strongly affect the comparison.

9 Note that the definition the NSOPF uses is different from the definition used in the faculty survey.
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Disaggregated by field, there appear to be no gender differences in the per-
centage of time spent on service in any of the six fields we surveyed (see Appen-
dix 4-7). The NSOPF:04 found similar results (biology—men, 15.8 percent, women,
15.3 percent; physical sciences—men, 16.2 percent, women, 12.0 percent; and
mathematics and computer science—men, 14.4 percent, women, 14.1 percent).

Committee Service

In addition to asking about the percentage of time spent on service, our faculty
survey asked respondents how many committees they have served on. The view
is that, in order to make committees more diverse, women are more frequently
asked to serve on them, with the result that they serve on more committees than
men do. The faculty survey asked respondents if they had participated in 10 types
of departmental committees: undergraduate curriculum, graduate curriculum,
executive, promotion and tenure, faculty search, fellowship, graduate admissions,
facilities or space, program review, and “other.” An initial variable was created
that summed participation on the nine identified committees. While the actual
range was between zero and nine, few faculty served on more than six commit-
tees, and disaggregated by field, there were many cells which contained no faculty
members. Therefore, faculty members who served on six or more committees
were aggregated into one category of those serving on six or more committees,
so that at least one faculty member fit into each cell when the respondents were
disaggregated by gender and field. Overall, the average number of committees
served on was similar for men (1.61 committees) and women (1.76 committees)
(see Appendix 4-8).

INSTITUTIONAL RESOURCES

This section focuses on a single, general question: do male and female fac-
ulty receive similar institutional resources? To explore this question, we examine
a number of different resources. In order, they are start-up packages received on
joining a department, summer salary, travel funds, reduced teaching loads, lab
space, equipment, and support staff, including access to graduate research assis-
tants (RAs) and postdocs.

Start-up Funds

Start-up packages are given to new faculty hires. A number of elements can
be found in start-up packages, which makes it important to define clearly what
is being quantified. Systematic surveys of start-up funds began in earnest around
2000. Examples include surveys conducted by the University of Colorado at
Boulder in 1999 and surveys conducted by the Council of Colleges of Arts &
Sciences—the New Hires Survey and the 2000 Big 10+ Chemical Engineer-
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ing Chairs Survey. Summarizing their data, Ehrenberg and Rizzo (2004) write,
“at research universities, these [start-up packages needed to attract new faculty
members in the sciences] cost an average of $300,000 to $500,000 for assistant
professors and often well over $1 million for senior faculty.” A survey of start-up
funds conducted by the Cornell Higher Education Research Institute (CHERI) in
2002 found:

At the new assistant professor level, with few exceptions, Carnegie Research
I universities provide larger start-up packages than other universities in the
sample, and private research universities provide larger start-up packages than
public universities. When the departments are broken down into four broad fields,
physics/astronomy, biology, chemistry, and engineering, the average reported
start-up package for new assistant professors at private Research | universities
varied across fields between $337,000 and $475,000. Estimates of the average
high-end (most expensive) assistant professor start-up package costs at these
institutions varied across fields from $587,000 to $725,000.1°

The data on start-up funds that is disaggregated by gender has been collected
by individual institutions. A 2003 task force report at Princeton University, which
collected data from five S&E departments, concluded “in the five departments
examined, we found no statistical support for gender differences in start-up space,
current space, or start-up financial packages. However, we did detect certain pat-
terns. For example, the largest start-up packages have generally gone to men.”

Both the committee’s faculty survey and departmental survey requested data
on start-up costs. On the faculty survey, faculty who were tenured or tenure-track
and hired after 1996 were asked, “When you were first hired at this institution,
how much were you given in start-up funds?” Respondents were asked to break
down start-up costs into four categories: equipment, renovation of lab space, staff
(e.g., postdocs), and other.

Summer Salary

The faculty questionnaire asked tenure-track or tenured faculty hired after
1996 whether they received summer salary funds when they were first hired at
their current institution. Of those who responded, 71 percent of men and 68 per-
cent of women indicated they did. When disaggregated by discipline, interesting
differences appeared, with female faculty having a higher percentage in chemistry
(81.8 percent compared to 71.2 percent for male faculty) who received summer

10 The 2002 Cornell Higher Education Research Institute (CHERI) Survey on Start-up Costs and
Laboratory Allocation Rules: Summary of the Findings is available at http://www.ilr.cornell.edu/cheri/
surveys/2002surveyResults.html, accessed October 7, 2008. See also the presentation by Ronald G.
Ehrenberg, Michael J. Rizzo, and George H. Jakubson, “Who Bears the Growing Cost of Science at
Universities?” presented at the 2003 Conference. See also Ronald G. Ehrenberg, Michael J. Rizzo,
and Scott S. Condie, “Start-up Costs in American Research Universities,” CHERI working paper,
WP-33, March 2003, Cornell University.
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salary; while in mathematics the reverse was true, with 42.9 percent of male fac-
ulty as contrasted with 29.1 percent of female faculty (see Appendix 4-10).

Travel Funds

The faculty questionnaire asked tenure-track or tenured faculty hired after
1996 whether they received travel funds when they were first hired at their current
institution. Of those who responded, 56 percent of men and 59 percent of women
indicated that they did (see Appendix 4-11). Again, there was no substantial
gender difference at this level of aggregation. There were some differences for
men and women among the six disciplines in terms of the percentages of people
receiving travel funds initially.

The survey also asked faculty respondents, “During the last five years, have
you been given travel money by your department or institution to attend profes-
sional conferences or to conduct research offsite?” Of those who answered,
approximately 42 percent of men and 43 percent of women answered yes.

Reduced Teaching Loads

Faculty may negotiate a reduced teaching load for an initial period after they
are hired. New faculty often desire a reduced teaching load to allow them time
to get settled in a new environment and to get their labs and their research set up
and underway. The committee’s survey asked all tenure-track and tenured faculty
hired after 1996 whether they had received a reduced teaching load when hired.
A large majority of new f