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Although more women than men participate in higher education
in the United States, the same is not true of careers in U.S. science
and engineering (S&E). Women students and faculty in S&E ex-

perience higher attrition rates than men. Women students are awarded a
large portion of S&E baccalaureate degrees, but at each subsequent stage
the percentages drop. As a result, women faculty are scarce in S&E. As for
women who do reach that level, studies have found that they are subject
to gender disparities in salaries and workload (e.g., women have less time
for research because more time is spent on counseling and service com-
mittees). Meanwhile, women advance more slowly through the academic
hierarchy, and a higher proportion leaves academic employment.

Although their numbers are increasing, women also are underrepre-
sented at the highest tiers of administrative positions. Many women have
succeeded, as demonstrated by enrollments, degrees completed, and the
presence of women faculty, deans, and university presidents. But their
success also reveals the challenges that women face in trying to do so.
This guide is about enhancing women’s participation in academia in sci-
ence and engineering.

In compiling this guide the Committee on Women in Science and
Engineering of the National Academies sought to move beyond yet an-
other catalog of challenges facing the advancement of women in aca-
demic S&E to provide a document describing actions actually taken by
universities to improve the situation for women. In addition, the com-
mittee sought to show that the increase in participation of women can be

Preface

viivii
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viii PREFACE

achieved at research universities with stellar reputations—or to quote
one university president, “Diversity versus quality is a false tradeoff.”
This guide, then, is a compendium of solutions that may be of use to
other universities and colleges seeking to advance women in science and
engineering.

This report has been reviewed in draft form by individuals chosen for
their diverse perspectives and technical expertise, in accordance with pro-
cedures approved by the National Academies’ Report Review Commit-
tee. The purpose of this independent review is to provide candid and
critical comments that will assist the institution in making its published
report as sound as possible and to ensure that the report meets institu-
tional standards for objectivity, evidence, and responsiveness to the study
charge. The review comments and draft manuscript remain confidential
to protect the integrity of the process.

We wish to thank the following individuals for their review of this
report: Robert Barnhill, University of Kansas; Joan Brennecke, University
of Notre Dame; Susan Fiske, Princeton University; Linda Katehi, Purdue
University; Maria Klawe, Princeton University; Melanie Leitner, Wash-
ington University; Laurie McNeil, University of North Carolina, Chapel
Hill; JoAnn Silverstein, University of Colorado; Crispin Taylor, American
Society of Plant Biologists; and Diane Renee Wagner, Stanford University.

Although the reviewers listed above have provided many construc-
tive comments and suggestions, they were not asked to endorse the con-
clusions or recommendations, nor did they see the final draft of the report
before its release. The review of this report was overseen by Mildred
Dresselhaus, Massachusetts Institute of Technology. Appointed by the
National Academies, she was responsible for making certain that an inde-
pendent examination of this report was carried out in accordance with
institutional procedures and that all review comments were carefully con-
sidered. Responsibility for the final content of this report rests entirely
with the authoring committee and the institution.

Lilian Wu
 Chair
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This guide addresses three issues—recruitment, retention, and ad-
vancement—for three populations of women: students, faculty, and
administrators in science and engineering. The intended audience

includes anyone interested in improving the position of women in these
three areas. Most of the individuals with a stake in progress on this front
are toiling inside university walls, but external groups, such as federal
agencies or professional societies, will also find this discussion of interest.

Chapters 2-6 of the guide address in turn one of the issues combined
with one population—for example, Chapter 2 explores the recruitment of
students (although for administrators the three issues are combined into a
single chapter). Each chapter is divided into three primary sections. A
chapter begins with a brief discussion of the challenges facing women in
the area (e.g., retention) addressed by the chapter. Much of this discus-
sion is drawn from current literature. The rest of the chapter is then largely
devoted to a description of the strategies pursued by the universities
visited by the committee and others to meet these challenges. Each chap-
ter concludes with a boxed summary that organizes the strategies by the
faculty and administration levels most likely to implement them. Thus,
for example, what can department chairs do to enhance the recruitment of
female undergraduates? These substantive chapters are sandwiched by
introductory Chapter 1, which briefly describes the challenges facing
women students, faculty, and administrators and lays out the methodol-
ogy used by the committee that produced this guide and the concluding
Chapter 7, which summarizes the committee’s findings and conclusions.

ix

A Note on Using This Guide
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Special features throughout the guide are boxed summaries of the
challenges and strategies as well as highlighted quotes from some of the
students, faculty, and administrators (department chairs, deans, pro-
vosts, and presidents) who were interviewed during the committee’s
information-gathering site visits.

x A NOTE ON USING THIS GUIDE
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1

Summary

Although women have made great strides in becoming full mem-
bers of the science and engineering (S&E) enterprise, they are still
underrepresented among graduate students and postdoctorates

and among faculty in science and engineering programs. The Committee
on Women in Science and Engineering (CWSE) of the National Acad-
emies created the Committee on the Guide to Recruiting and Advancing
Women Scientists and Engineers in Academia to produce a guide that
would help those who have a stake in seeing more women in science and
engineering accomplish that goal. Specifically, the committee was asked
to prepare a guide that will identify and discuss best practices in recruit-
ment, retention, and promotion for women scientists and engineers in
academia.

The issues that the guide will address are: (1) recruitment of undergrad-
uates and graduate students; (2) ways of reducing attrition in science
and engineering degree programs in the early undergraduate years; (3)
improving retention rates of women at critical transition points—from
undergraduate to graduate student, from graduate student to postdoc,
postdoc to first faculty position; (4) recruitment of women for tenure-
track positions; (5) increasing the tenure rate for women faculty; and (6)
increasing the numbers of women in administrative positions.

The committee began by reviewing the literature on higher education
programs and policies designed to recruit and retain women S&E stu-
dents and faculty. The committee also decided to gather information by
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2 TO RECRUIT AND ADVANCE WOMEN STUDENTS AND FACULTY

visiting four universities recognized for successfully advancing and re-
taining women students, faculty, or leaders. During these site visits, com-
mittee members and staff interviewed students, faculty, and administra-
tors to learn more about the latter’s careers and experiences in academia.
To ensure that the interviewees would speak freely, the committee promised not
to reveal their names or the names of the institutions visited.

In its literature review and site visits, the committee sought to iden-
tify the strategies that some higher education institutions have employed
to achieve gender inclusiveness in academic S&E and to use these four
case studies as a way to gain a more detailed picture of women’s partici-
pation in science and engineering (with a particular focus on research
universities) with specific approaches that had worked at the visited insti-
tutions and could be adapted to others. The committee is able to present a
variety of strategies that students, faculty, and administrators at higher
education institutions, and outside interests, such as the professional soci-
eties, could use to better recruit, retain, and advance women in academic
S&E.

The committee found that the term “successful strategy” might be
used rather than “best practice.” Although these institutions had made
great strides, they still coped with issues present at all institutions of
higher learning and throughout society overall. Additionally, a successful
strategy at one institution may not have worked at another, thus “best”
was not an appropriate moniker for these strategies.

One of the findings that resonated throughout the site visits and
through the literature review is that women face multiple challenges—
challenges that may lead to their attrition at key junctures in higher
education. Some of the reasons for this attrition have to do with women’s
ambitions and career preferences; others stem from the demographic
characteristics of female S&E students and faculty. Still others result from
not enough being done by peers, departments, and institutions to create
a climate that is as comfortable for women as it is for men. Fortunately,
one of the main findings of the committee’s study is that many policies
are available to universities for facilitating the recruitment and retention
of female students, faculty, and administrators. Some policies are better
implemented by the top leadership—presidents, provosts, and deans—
while others can be put in place by department chairs or individual
faculty.

Policies to Enhance Student Recruitment

• Create and institutionalize a pervasive inclusiveness mandate on
campus, with buy-in from the highest levels of the administration, and
then dedicate resources to that mandate.
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SUMMARY 3

• Extend outreach to potential students at both the K-12 and under-
graduate levels. Such outreach might take the form of summer science
and engineering camps, lecture series, career days, collaborative research
projects, and support for K-12 teachers.

• Examine the criteria used to select incoming students to ensure
that unnecessary criteria are not filtering out women.

Policies to Enhance Student Retention

• Dedicate resources for female students, which could include an
S&E dormitory or support for a women’s S&E society on campus.

• Modify curricula and teaching to better engage the interests of
female students.

• Create mentoring programs for students.

Policies to Enhance Faculty Recruitment

• Create and institutionalize a pervasive inclusiveness mandate on
campus, with buy-in from the highest levels of the administration, and
then dedicate resources to that mandate.

• Monitor the faculty hiring process to affirm the importance of
women and confirm the presence of women in that process.

Policies to Advance Female Faculty

• Create mentoring programs for female faculty.
• Conduct periodic university studies of various issues affecting

women, such as tenure process, salary equity, or climate.

Policies to Advance Women into Administrative Positions

• Create mentoring programs.
• Encourage faculty to network and to gain experience in adminis-

tration.
• Promote peer encouragement of women who are or might be inter-

ested in pursuing administrative positions.
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5

1

Introduction

Many studies have found evidence of gender disparities in U.S.
academia and have raised serious concerns about the ability of
U.S. universities to recruit and retain women faculty and stu-

dents in science and engineering (S&E), now and in the future. Women
students and faculty face challenges in academia.

Overall, one challenge facing most women is campus climate. At
times, female students, faculty, and administrators may run into un-
friendly, if not hostile, behavior from peers, colleagues, and superiors.
Power relationships are magnified in the insulated and small setting of
academia. Students are dependent on faculty (and access to faculty and
their labs) to accomplish their research, for recommendations, and for
entrée into the professional community. Faculty are dependent on peers
during tenure and promotion cases.

In addition to an unfriendly climate, female students face challenges
related to recruitment and retention. Much has been written about the
difficulties encountered by universities in trying to encourage female sec-
ondary school students to enter university S&E programs. Likewise, con-
cerns have been raised about the preparation that female students receive
prior to postsecondary education. This guide will describe efforts by some
universities both to increase the recruitment of female students by reach-
ing down into secondary schools through various programs and to de-
crease the attrition of female students from S&E programs once they are
enrolled.

Female faculty face a variety of different challenges. Percentage of
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6 TO RECRUIT AND ADVANCE WOMEN STUDENTS AND FACULTY

women faculty members in science and engineering disciplines range
from 10 to 30 percent (NSF, 2001). Women accounted for 10 percent of all
faculty in physics in 2002, 14 percent of all faculty in astronomy in 2003,
18 percent of full-time faculty members at doctoral departments in math-
ematics in 2002, and 10 percent of tenured or tenure-track faculty mem-
bers in engineering in 2003 (Gibbons, 2004; Ivie, 2004; Rankin, 2004). The
underrepresentation of women is the most pronounced at the most pres-
tigious research universities (NRC, 2001). Women science faculty are more
likely to be employed by community colleges or institutions that do not
offer a doctoral degree (Schneider, 2000).

Women faculty are less likely than male faculty to be full professors.
As the National Science Foundation (NSF, 2004c) noted in its biennial
publication Women, Minorities, and Persons with Disabilities in Science and
Engineering: 2004, “Within 4-year colleges and universities, females are
less likely than their male colleagues to be found in the highest faculty
ranks. Women were less likely than men to be full professors and more
likely than men to be assistant professors” (NSF, 2005). A survey of the
top 50 university departments in several fields found smaller percentages
of women at each successive rung of the professorial ladder from assis-
tant to associate to full professor in every field but one (Nelson and
Rogers, 2004).1  In civil engineering in 2002, women accounted for 22.3
percent of assistant professors, 11.5 percent of associate professors, and
3.5 percent of full professors.

Women faculty receive lower salaries than their male counterparts.2
According to a survey of the American Association of University Profes-
sors (AAUP), women’s salaries for the academic year 2002-2003 remained
behind men’s salaries in every category (Fogg, 2003b).3  Studies of salaries
of science and engineering faculty find similar gaps (NRC, 2001; Ginther,
2001, 2004).

Another inequality is that women faculty spend more hours per week
than men in the classroom, more time preparing for classes and advising
students, and more time engaged in university service activities. “In sum,
though all university faculty are expected to teach and to serve, as well as
to research, male and female faculty exhibit significantly different pat-
terns of research, teaching, and service. Men, as a group, devote a higher

1The exception was computer science; 10.8 percent of assistant professors, 14.4 percent of
associate professors, and 8.3 percent of full professors were women.

2The current debate on gender inequality in salaries centers on how large the gap is and
the reasons for it. See, for example, Ginther (2004).

3Perna’s analysis suggests that women faculty are also less likely to receive supplemental
earnings, such as from institutional sources or private consulting (Perna, 2002).

Copyright © National Academy of Sciences. All rights reserved.

To Recruit and Advance:  Women Students and Faculty in U.S. Science and Engineering
http://www.nap.edu/catalog/11624.html

http://www.nap.edu/catalog/11624.html


INTRODUCTION 7

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” (Park, 1996:54; also see Fogg, 2003a). There is
some evidence that women are less satisfied in the academic workplace
than men and are more likely to leave academia in the first seven years
(Trower and Chait, 2002). Lower satisfaction may lead to unhappiness in
the profession, leading to lower productivity, lower retention rates, and a
reduced pool of future academics. Such unhappiness may be transmitted
to the younger women just starting out and help to “scare a new genera-
tion away from academia” (Lawler, 1999). Finally, women faculty have
higher attrition rates than men both before and after tenure (August and
Waltman, 2004).

Although the percentages of female administrators are low, the good
news is that today women are occupying a much larger percentage of
presidencies at colleges and universities than previously. In 2001, 27 per-
cent of presidencies at two-year institutions were held by women, com-
pared with 8 percent in 1986. In doctorate-granting institutions, women
held 12 percent of presidencies in 2001, three times the percentage in 1986
(Rivard, 2003). These institutions include the Massachusetts Institute of
Technology, University of Pennsylvania, Princeton University, Brown
University, and the University of California, San Diego. It is also more
common to see female deans and provosts. Although some observers
expect these percentages to rise, such an increase is not guaranteed; uni-
versity policies can affect the likelihood that more women move into top
administrative positions (Lively, 2000a).

The rest of this chapter describes common threads that run through
both the literature review and the site visits. It then presents the research
questions tackled by the study committee and the methodology used, and
concludes with a brief description of the organization of this guide.

COMMON THREADS

Three common threads appeared to wind their way through the lit-
erature on women in science and engineering and the site visits made by
the study committee. The first is that at each successive step, from under-
graduate matriculation through a doctoral program and into an academic
career, the number of women decline, thereby reinforcing a pattern of
underrepresentation of women in academia. Nationally, in most fields of
physical science the percentages of women dwindle as women move
higher in standing. In the natural sciences, the percentage of women drops
from 40 percent for undergraduates to 30 percent for Ph.D.’s to about 15
percent for professorial faculty. Similarly, the percentage of female ten-
ured and tenure-track faculty in S&E fields declines from 34 percent for
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8 TO RECRUIT AND ADVANCE WOMEN STUDENTS AND FACULTY

assistant professors to 27 percent for associate professors to about 13 per-
cent for full professors.

A second common thread is that the “climate” of departments, and to
a lesser extent of institutions, is chilly to women. A substantial portion of
the literature—including universities’ own self-assessments—bear out this
point. Climate is a complex phenomenon that affects how members of a
department, including students, get along with one another.

The third common thread is that the success of efforts to recruit and
advance women in science and engi-
neering depend largely on whether uni-
versity leaders and administrators pro-
mote the institutionalization of change,
not quick fixes, and on rapid implemen-
tation. It is easy to take ad hoc steps to
try to deal with issues affecting a par-
ticular student, faculty member, or ad-
ministrator. There may also be a temp-
tation to “throw money at a problem”
or set up a study committee. Such steps
can produce improvements, but with-

out support from the top levels of an institution, problems may persist.
Those interviewed at the universities visited identified three chal-

lenges to making change endure. First, those at the highest university
levels—president, provost, and deans—must be convinced to take change
seriously and give it high priority and high visibility. Second, change
must be institutionalized as opposed to a quick fix. An associate dean
described an experiment in hiring more women by providing an open
hiring fund. He found that all the money went quickly but produced few
lasting results. Because the slots were viewed as “free,” the departments
did not make a strong effort to hire people who truly fit into their pro-
grams and had a good chance of success. Third, university bureaucracies
must be convinced to move faster in implementing changes and hiring.
Another dean, who came from industry, noted how difficult it is to act
quickly at a university, “When I’m the president of a company and I find
someone I want, I can hire her on the spot. Here the dean can say no, but
he can’t hire anybody. I have to convince the faculty that they want this
person.”

KEY RESEARCH QUESTIONS

In discussing the challenges faced by universities and academicians
when trying to increase the percentages of women in science and engi-
neering, members of the Committee on Women in Science and Engineer-

Promoting diversity takes
leadership.  It has to be an
intentional effort; you can’t
just set the stage and back
away.

—University dean,
during site visit
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ing (CWSE) of the National Academies noted that some institutions
seemed to attract significant percentages of women to their degree pro-
grams and as faculty. These institutions did not appear to be remarkably
different from their peers on the surface––they were all research universi-
ties that had stellar reputations in academic circles. Two questions fol-
lowed from this observation:

1. What are the more diverse institutions doing differently from their
peers, which have seen smaller increases in the numbers and percentages
of women?

2. What is involved in the creation of diversity-building initiatives?

From these two questions the concept for this project was developed.

THE COMMITTEE’S CHARGE

The Committee on Women in Science and Engineering of the Na-
tional Academies sought to move beyond simply cataloguing the chal-
lenges facing the advancement of women in academic S&E. It wanted to
provide a guide that would describe many of the policy responses actu-
ally implemented by universities in seeking to improve the situation for
women—that is, policy responses that could be used as guidelines by
other universities and colleges and applied as appropriate. The study
committee was directed in its effort by the following charge from CWSE:

This project will prepare a guide that will identify and discuss best prac-
tices in recruitment, retention, and promotion for women scientists and
engineers in academia. The issues that the guide will address are: (1)
recruitment of undergraduates and graduate students; (2) ways of re-
ducing attrition in science and engineering degree programs in the early
undergraduate years; (3) improving retention rates of women at critical
transition points—from undergraduate to graduate student, from grad-
uate student to postdoc, postdoc to first faculty position; (4) recruitment
of women for tenure-track positions; (5) increasing the tenure rate for
women faculty; and (6) increasing the numbers of women in administra-
tive positions.

METHODOLOGY

To craft this guide, the study committee chose two primary informa-
tion-gathering activities: a review of the existing literature on programs
and policies designed to enhance female participation in S&E and site
visits to four universities that had implemented successful approaches to
advancing and retaining women students, faculty, or leadership as
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gauged by numbers of students and/or faculty. The goals of the site
visits were

• to identify programs self-reported to be successful;
• to identify any original programs not already described in the

literature;
• to observe programs in the context of a pathway analysis. (The

committee approached the subject of recruiting and retaining women as a
pathway that begins with postsecondary education and proceeds through
graduate school, postdoctoral status, and into academic careers. Rather
than focus on one level, the committee examined the vertical pathway by
meeting with students, faculty, and administrators across the levels.);

• to add to current knowledge about programs to assist women; and
• to put a human face on the programs.

Equally important is what the study committee did not do. It did not
review all programs at higher education institutions. Rather, the four
research-intensive institutions—two public and two private—chosen for
site visits had successfully advanced gender issues on their campuses
(see the brief descriptions of these reputations in the next section). The
committee members who participated in the site visits paid particular
attention to the engineering programs at two of the universities, the com-
puter science program at one university, and the life sciences programs
at the fourth. Each of these institutions reported success in recruiting or
retaining female students or faculty in S&E in the 1990s and during the
time the committee selected the cases for study. This progress was evi-
dent in gender-related reports released by the universities, in the public
press coverage of the policies and practices instituted by university ad-
ministrators, and in the published statistics denoting increases in per-
centages of female students and faculty.

On three other dimensions, institutions were chosen with variation in
mind. First, both private and public institutions were included. Public
and private universities are constrained differently by state policies. For
example, because of legal rulings many state universities no longer have
targeted admissions strategies or offer race-specific scholarships. In re-
sponse, some institutions have creatively increased the pool of candidates
from which to admit students or have implemented programs designed
to encourage attendance by women.

Second, both small and large institutions were chosen. The particular
characteristics of a large versus a small department or school might play a
role in the kinds of procedures or programs adopted. One university was
classified as “large,” having over 25,000 students. A second university
was classified as “medium,” with between 10,000 and 25,000 students.
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The remaining two universities were “small,” both with less than 10,000
students.

Third, universities were selected from different regions of the United
States: two from the Midwest, one from the South, and one from the
Northeast. Scholars have suggested that the location of an institution plays
a role in the decisions of prospective faculty (Trower and Chait, 2002) and
that geography plays an important role for women (Kulis and Sicotte,
2002). Institutions located in large metropolitan areas may not have to
offer special incentives such as a spousal hiring program aimed at attract-
ing the best faculty, whereas geographically isolated institutions that serve
as a region’s major employer might have to consider spousal employment
for every faculty position search.

At the four institutions visited, the committee members met sepa-
rately with department chairs, deans, top-level administrators (i.e., pro-
vost, chancellor, or president), women faculty, undergraduates, and
graduate students. Although postdoctoral students were not the focus of
these meetings—the National Academies’ Committee on Science, Engi-
neering, and Public Policy (COSEPUP) had recently completed a similar
study specifically about those students (COSEPUP, 2000)—some discus-
sion of postdocs was included in site visits. The goal of these meetings
was to identify the range of policy responses adopted by these institu-
tions that likely resulted in their general success in attracting and retain-
ing women. Interviewees commented on various issues related to the
recruitment and retention of women. The issues, for the most part, were
those at the heart of the challenges to the universities that had necessi-
tated their policy responses.

Several committee members went on each one-day site visit, which
was divided into various meetings. Prior to the site visits, the committee
agreed on the appropriate questions and topics to be discussed during the
visits, and then sent the topics to each university before the visit itself. At
the meetings, interviewees were encouraged both to discuss the themes
and to bring up additional themes they felt were important. A consultant
engaged by the committee took notes.

ADVANCING WOMEN:
A SNAPSHOT OF THE FOUR INSTITUTIONS

All the universities visited have been able to increase their percent-
ages of female students and faculty. The perception of administration
officials is that the climate affecting the recruitment, retention, and ad-
vancement of women has improved as well. For example, among faculty
at one university the progress had been rapid; women were holding more
endowed chairs and full professorships. One-third of deans were women,
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which strengthened the female presence in promotion and tenure deci-
sions. Over a decade one department added over 10 women faculty. In
another department over half of the faculty members hired in the late
1990s were women. Finally, the computer science department of one of
the institutions had the highest percentage of women faculty of any col-
lege or department of computing in the country.

Likewise, at another university, admissions statistics indicated that
over the period that the computer science department began its efforts to
recruit women students, the number of both male and female applicants
to the undergraduate program rose steadily and a significantly higher
proportion of women applicants were accepted each year. In addition,
according to the office of admissions, standardized scores remained high
(in 2001 the average math SAT I score for entering students was 760), and
measures of outside achievement and personal attributes were at an all-
time high.

Additional improvements were found in student retention. In 2000
there was “zero attrition” among women students between the freshman
and sophomore years—traditionally a high dropout period. A dean at-
tributed this situation in part to multiple entry points to computer pro-
gramming and in part to attentive mentoring. Some interviewees sug-
gested that an additional benefit was that the more diverse environment
led to an improvement in pedagogy. Perhaps most important, according
to a female dean, although the percentages have not changed much for
graduate students and faculty, the culture has changed: “The undergradu-
ates in computer science have energy and enthusiasm. The graduate
women are part of that. There is a critical mass we’ve never seen before,
and activism.”

The universities visited also experienced positive changes in hiring
practices. At one school, a dean put new search committee rules into
effect to attract more women. At the time, the engineering school had five
women faculty; in less than a decade that figure had quadrupled. The
university’s engineering school now has one of the highest percentages
(over 10 percent) of women faculty among the major engineering schools.

This particular engineering school has also succeeded on several other
fronts. During the 1990s the proportion of women in the engineering
school earning Ph.D.’s grew from about 10 percent to almost 30 percent—
the second highest among major engineering schools. Of the women earn-
ing engineering Ph.D.’s over a six-year period in the mid-1990s, 22 per-
cent took faculty positions. Of minorities earning Ph.D.’s, 40 percent took
faculty positions. Related to this result, this school of engineering has the
third highest percentage of African American students among its peer
institutions (nearly 9 percent) and one of the highest graduation rates (90
percent) of all engineering schools. Finally, overall at this institution the
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net retention rate for undergraduate women in the engineering program
was about 100 percent—that is, women who drop out of the program
tend to be replaced by transfers from other departments.

By way of an explanation, officials pointed to this institution’s en-
trance standards, which are high for all applicants, and its strong support
system. The increase in the percentages of women and minorities at this
institution occurred at the same time that its engineering school was im-
proving its recruitment and retention percentages. The school’s overall
rank among all U.S. engineering schools in the U.S. News and World Report
rankings rose from below 35th in 1990 to the top 15 in 1998. Three of the
school’s engineering programs were ranked among the top five nation-
ally, and five were ranked among the top 10.

All four of the institutions visited were major research universities.
Research universities train most of the country’s Ph.D.’s and perform a
disproportionate amount of funded research. What happens to women in
these institutions and what changes can be made to advance the careers of
women while the universities simultaneously pursue their research mis-
sions can serve as a model for a range of higher education institutions. In
addition, because women make up the smallest proportion of the science
and engineering faculty in research universities, the methods used by
successful institutions can indicate avenues for change in those organiza-
tional settings where it is needed most.

ORGANIZATION OF THE GUIDE

The guide is divided into seven chapters. Chapter 2 looks closely at
the recruitment of women—of secondary students for postsecondary
study in S&E, of undergraduates for graduate programs in S&E, and of
postdoctorates for faculty positions. This chapter corresponds to the first,
third, and fourth issues detailed in the study committee’s charge. Chapter
3 examines the retention of female undergraduate and graduate students.
It corresponds to the second and third issues in the charge. Chapter 4,
which looks at ways to enhance the hiring of female faculty for assistant
professor positions, takes up the third and fourth issues in the charge.
Chapter 5 focuses on retaining female faculty—the fifth charge issue. And
Chapter 6 examines efforts to increase the number of women in adminis-
trative positions—the final issue. The concluding chapter summarizes the
main strategies.

Chapters 2-6 begin with a discussion of the challenges and obstacles
facing women at specific stages of the higher education pathway. These
chapters then examine the strategies undertaken by the four universities
visited, as well as by other institutions, to remedy those challenges and
overcome obstacles. Each chapter concludes with a “to do” list for faculty
and administrators.
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2

Recruiting Women Students

Recruitment of students into science and engineering (S&E) pro-
grams is an interactive process, reflecting the intersection of a
university’s efforts to enroll students and students’ desires to at-

tend a particular institution. Two assumptions underlie strategies de-
signed to attract women to undergraduate and graduate education in
S&E: first, the group of female S&E college applicants is larger than the
number that actually enroll (i.e., there is a gap between interest and en-
rollment); and, second, following the first assumption, there are obstacles
to recruiting additional women. Both of these assumptions emerged in
the meetings held at the four universities visited. This chapter addresses
the challenges confronting universities as they try to recruit more female
undergraduates and graduates, and it examines the recruitment strate-
gies adopted by the universities visited and other institutions.

CHALLENGES

In 2001 women comprised 48.9 percent of 20- to 24-year-olds and 49.3
percent of 25- to 29-year-olds in the United States (NSF, 2004c). Women
are more likely than men to enroll in postsecondary education immedi-
ately after completing high school. In 2001, 64 percent of women—com-
pared with 60 percent of men—did so (NSB, 2004). Women constitute a
majority of undergraduate students, and many choose to major in S&E
programs.

The two assumptions that underlie strategies designed to attract
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women to undergraduate and graduate education in S&E can be assessed
by means of information that compares female high school students inter-
ested in S&E with female undergraduates in S&E. The working hypoth-
esis is that while both groups are likely growing, the ratio of the former to
the latter remains larger.

Undergraduates

Interest in S&E among high school students is clearly rising. Accord-
ing to recent data from the U.S. Department of Education (2004:70):

Since the early 1980s, when states began to increase the number of re-
quired courses to receive a high school diploma, the percentage of high
school graduates completing advanced coursework in science and math-
ematics has increased. In 1982, 35 percent of high school graduates had
completed advanced science coursework (i.e., at least one course classi-
fied as more challenging than general biology); this percentage had in-
creased to 63 percent by 2000. Most of this increase is attributable to
increases in the rates at which graduates completed chemistry I and/or
physics I because the percentage who had completed at least one course
of either chemistry II, physics II, or advanced biology increased only
from 15 to 18 percent between 1982 and 2000.

The percentage of high school graduates who had completed courses
in advanced academic mathematics (i.e., completed at least one course
classified as more challenging than algebra II and geometry I) increased
from 26 percent in 1982 to 45 percent in 2000. Moreover, the percentage
that had completed advanced level II (i.e., precalculus or an introduction
to analysis) more than tripled (from 5 percent to 18 percent). The percent-
age that had completed advanced level III (i.e., a course in calculus)
doubled (from 6 percent to 13 percent).

Female students’ interest in science, as reflected in the percentages of
male and female high school students taking math and science classes,
has also increased (Table 2-1).

Women’s interest in the lower-level mathematics classes has consis-
tently been higher than that of male students, and has been growing. For
the higher-level mathematics classes, women’s participation has clearly
grown, although the percentage of females taking these courses lags a bit
behind the percentage of male students. Likewise, a greater percentage of
women are taking biology and chemistry.

Additional evidence of female high school students’ interest in S&E
can be gleaned from the percentage of women taking advanced place-
ment (AP) subject exams in high school. In general, women are more
likely to take AP exams than men: in 2004, 56.2 percent of AP participants
were women (College Board, 2005). In selected fields, it is clear that
women are quite interested in S&E (Table 2-2).
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RECRUITING WOMEN STUDENTS 17

Tables 2-1 and 2-2 suggest that a large and growing proportion of
female secondary students appear to be interested in S&E.

Overall enrollments in both public and private secondary schools
have risen over time, suggesting that greater numbers of females are en-
rolling in secondary education (US DOE, 2004). This finding should trans-
late into greater numbers of women majoring in S&E as undergraduates.

Evidence for that conclusion can be found in the number of S&E
baccalaureate degrees awarded to women (Figure 2-1). The number of

TABLE 2-2 Percentage of AP Examinees Who Are
Female, by Subject, 2004

Percentage of Examinees
Subject Who Are Female

Biology 58
Calculus AB 48
Calculus BC 40
Chemistry 46
Computer science A and AB 15
Physics B 35
Physics C 25
Statistics 50

SOURCE: NAE and NRC (2005).

FIGURE 2-1 Number of baccalaureate degrees awarded, by field and gender,
1966-2001.
SOURCE: NSF (2004c).
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TABLE 2-3 Percentage of Bachelor’s Degrees
Awarded to Women, by Field, 2001

Field Percent

All fields 57.4
S&E 50.6
Sciences 55.9
Biological/agricultural sciences 57.3
Computer sciences 27.6
Earth, atmospheric, and ocean sciences 40.9
Mathematics/statistics 48.0
Physical sciences 41.7
Psychology 77.5
Social sciences 54.8
Engineering 20.1
Non-S&E 60.5

SOURCE: NSF (2004c).

women receiving baccalaureate degrees in S&E has risen substantially
and is now equal to or above the number of men.

Women and men pursue particular S&E disciplines to different ex-
tents. A greater portion of degrees in biological and agricultural sciences,
psychology, and the social sciences went to women in 2001 (Table 2-3),
whereas most degrees in engineering were awarded to men.

When the evidence of women’s interest in S&E is compared with the
intentions of college freshmen to major in S&E, one might expect many
more female S&E majors. However, women’s interest in majoring in S&E
has not changed very much. The percentage of freshmen intending to
major in S&E between 1977 and 2002 has risen (Table 2-4):

• For white females, the percentage has risen slightly since 1977,
from about 20 percent to about 24 percent in 2002, but has dropped slightly
from a high in the early 1990s.

• For Asian American females, the percentage has risen from about
30 percent to about 34 percent and, like the data for whites, is lower in
2002 than it was in the 1990s.

• For black females, there has been a noticeable increase from about
21 percent to about 33 percent.

• For Mexican American/Chicana and Puerto Rican American
females, there has been an increase from about 25 percent to about 31
percent.
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• For American Indian/Alaskan Native females, there has been a
slight increase from about 26 percent to about 27 percent.

For all races or ethnicities, male freshmen are more likely than female
freshmen to intend to major in S&E, generally defined, and in specific
fields such as engineering. Female freshmen, however, are more likely
than male freshmen to intend to major in biological and agricultural sci-
ences along with social and behavioral sciences, regardless of race or
ethnicity.

The proportion of women freshmen intending to major in S&E is
fairly consistent across all S&E disciplines. More men are choosing com-
puter science, whereas fewer men are choosing the physical sciences and
the biological/agricultural sciences (Table 2-5). Women are increasingly
choosing the biological/agricultural sciences, social/behavior sciences,
and engineering over the physical sciences, mathematics/statistics, and
computer sciences.

The combination of these data on high school interest in S&E, enroll-
ment data, degree data, and freshmen interest in S&E suggests that more
women are receiving degrees in S&E because the number of women at-
tending postsecondary institutions—rather than the proportion of colle-
giate women interested in S&E—is rising. In fact, female freshmen are not
much more interested in S&E than they used to be, nor has the distribu-
tion of women’s interest in particular disciplines changed much. Women
still prefer the biological sciences over engineering.

Ultimately, it is the student’s decision to apply and enroll in a college
program. One can simply portray this decision as a binary choice to pur-
sue an S&E program in college or not. Universities are increasingly chal-
lenged in their recruiting efforts as prospective students see lower ben-
efits or higher costs in pursuing an S&E degree. Some costs, such as
paying for college, affect both male and female students.1  However, other
factors affect male and female students differently.

Two obstacles sometimes encountered in recruiting more women to
undergraduate study in S&E are differences in preparation for such study
and negative attitudes about S&E. As for differences in preparation,
women face more of an uphill battle to succeed in an S&E program—not
because of a difference in aptitude, but because they have to absorb more
information in less time. Both men and women take S&E courses in high
school, but there is a slight but important difference in the kinds of
courses they take. Women are more likely to take mathematics courses

1For example, if S&E degrees take longer to achieve than non-S&E degrees, students
concerned about financing college might be tempted to enroll in non-S&E programs.
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TABLE 2-4 Freshmen Intending to Major in S&E, by Race/Ethnicity,
Sex, and Field: Selected Years, 1977-2002 (percentage distribution)

Race and Ethnicity/Sex/Field 1977 1981 1984

White 30.0 32.7 32.8
Men 39.5 43.9 42.9

Physical sciences 4.5 3.8 3.2
Biological/agricultural sciences 8.2 6.7 6.3
Mathematics/statistics 1.3 0.9 1.1
Computer sciences 2.1 7.2 6.5
Social/behavioral sciences 6.6 5.8 6.3
Engineering 16.8 19.5 19.5

Women 20.3 22.5 23.2
Physical sciences 1.5 1.3 1.3
Biological/agricultural sciences 6.2 4.8 5.0
Mathematics/statistics 1.1 1.0 1.3
Computer sciences 1.2 4.5 3.0
Social/behavioral sciences 8.4 7.6 9.2
Engineering 1.9 3.3 3.4

Asian American 43.1 49.4 49.6
Men 55.6 60.7 61.0

Physical sciences 6.3 5.4 5.2
Biological/agricultural sciences 10.0 7.9 10.9
Mathematics/statistics 1.6 1.2 1.1
Computer sciences 3.5 6.3 6.1
Social/behavioral sciences 4.5 3.4 5.1
Engineering 29.7 36.5 32.6

Women 29.8 37.2 37.9
Physical sciences 3.4 2.7 3.2
Biological/agricultural sciences 9.3 9.2 10.6
Mathematics/statistics 1.3 1.6 1.2
Computer sciences 3.6 7.2 5.6
Social/behavioral sciences 7.0 7.0 6.9
Engineering 5.2 9.5 10.4

African American 26.5 33.0 30.9
Men 34.7 40.5 37.0

Physical sciences 2.0 1.6 1.1
Biological/agricultural sciences 5.2 4.1 5.0
Mathematics/statistics 0.7 0.8 0.5
Computer sciences 2.7 10.5 10.5
Social/behavioral sciences 9.0 6.0 7.1
Engineering 15.1 17.5 12.8

Women 20.8 27.9 26.8
Physical sciences 0.9 1.0 0.9
Biological/agricultural sciences 3.8 3.8 4.9
Mathematics/statistics 0.7 0.8 0.7
Computer sciences 1.9 9.3 8.9
Social/behavioral sciences 11.1 8.3 7.6
Engineering 2.4 4.7 3.8
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1987 1990 1993 1996 1999 2002

27.8 29.3 31.7 32.3 31.7 31.3
35.6 37.3 39.8 40.4 40.0 39.6

2.8 3.2 3.3 2.7 2.4 2.8
5.3 5.8 8.1 8.4 7.1 6.2
1.0 1.0 0.9 0.8 0.7 0.9
3.3 2.9 3.2 5.6 7.7 5.5
7.0 7.6 7.6 6.7 6.3 7.2

16.2 16.8 16.7 16.2 15.8 17.0
20.9 22.7 25.2 25.7 24.9 23.9

1.2 1.3 2.0 1.6 1.6 1.5
4.3 4.9 7.3 9.3 8.8 7.6
0.9 0.8 0.7 0.7 0.6 0.7
0.9 0.9 0.6 0.8 1.1 0.5

11.2 11.9 11.2 10.5 10.4 11.1
2.4 2.9 3.4 2.8 2.4 2.5

47.5 42.8 42.8 48.0 47.5 43.2
56.0 52.7 51.1 58.0 60.0 55.0

3.2 3.4 2.8 2.0 2.0 2.2
11.1 10.9 13.4 11.3 8.9 10.2

0.7 1.0 0.6 0.7 0.6 0.9
4.6 4.3 4.2 11.6 19.4 8.1
5.4 6.6 6.5 4.3 4.8 6.1

31.0 26.5 23.6 28.1 24.3 27.5
38.1 33.2 34.5 37.5 35.9 33.5

2.4 1.6 2.2 2.3 1.4 1.6
13.0 9.4 13.5 14.1 13.3 13.5

1.2 0.8 0.8 0.6 0.6 0.8
2.6 1.8 1.4 3.4 6.2 1.6

11.3 12.2 10.7 10.0 8.5 9.9
7.6 7.4 5.9 7.1 5.9 6.1

31.0 31.5 37.9 36.9 37.2 35.4
36.8 35.1 44.6 40.8 41.7 40.2

1.3 1.2 2.0 1.2 1.4 1.3
4.1 4.5 6.8 6.6 5.8 5.8
0.7 0.4 0.6 0.5 0.6 0.4
6.3 6.7 6.6 8.8 13.2 8.2
6.9 7.5 7.4 6.2 7.4 8.0

17.5 14.8 21.2 17.5 13.3 16.5
26.8 29.6 34.0 34.3 34.0 32.5

0.9 0.7 1.7 1.5 1.0 1.3
3.9 5.0 7.8 9.9 9.2 10.0
0.6 0.5 0.6 0.6 0.6 0.5
4.4 5.1 4.6 5.0 5.3 2.5

11.2 13.4 11.7 12.5 13.8 14.5
5.8 4.9 7.6 4.8 4.1 3.7

continued
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Mexican American/Chicano and
Puerto Rican American 31.7 36.4 33.8

Men 39.4 44.1 43.1
Physical sciences 1.7 3.0 2.5
Biological/agricultural sciences 6.1 7.0 6.1
Mathematics/statistics 1.7 0.6 0.6
Computer sciences 2.9 5.9 9.3
Social and behavioral sciences 10.9 5.4 7.5
Engineering 16.1 22.2 17.1

Women 24.6 28.9 25.7
Physical sciences 0.7 1.7 1.4
Biological/agricultural sciences 5.8 6.6 5.9
Mathematics/statistics 0.3 0.3 0.8
Computer sciences 2.6 5.8 5.6
Social/behavioral sciences 13.1 9.4 7.8
Engineering 2.1 5.1 4.2

Other Latino NA NA NA
Men NA NA NA

Physical sciences NA NA NA
Biological/agricultural sciences NA NA NA
Mathematics/statistics NA NA NA
Computer sciences NA NA NA
Social/behavioral sciences NA NA NA
Engineering NA NA NA

Women NA NA NA
Physical sciences NA NA NA
Biological/agricultural sciences NA NA NA
Mathematics/statistics NA NA NA
Computer sciences NA NA NA
Social/behavioral sciences NA NA NA
Engineering NA NA NA

American Indian/Alaskan Native 32.7 30.0 29.6
Men 37.9 39.5 32.8

Physical sciences 3.8 3.2 1.1
Biological/agricultural sciences 9.1 5.8 8.3
Mathematics/statistics 2.4 0.7 0.1
Computer sciences 1.5 4.0 3.3
Social/behavioral sciences 9.3 6.2 6.0
Engineering 11.8 19.6 14.0

Women 25.8 16.4 22.3
Physical sciences 1.3 1.1 0.8
Biological/agricultural sciences 5.9 3.5 8.3
Mathematics/statistics 0.7 0.1 1.0
Computer sciences 1.3 1.4 2.6
Social/behavioral sciences 11.8 8.1 7.5
Engineering 4.8 2.2 2.1

NA = not available.
NOTE: The physical sciences include physics, chemistry, astronomy, and the earth,
atmospheric, and ocean sciences.
SOURCE: NSB (2004:Appendix Table 2-6).

TABLE 2-4 Continued

Race and Ethnicity/Sex/Field 1977 1981 1984
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35.1 33.9 33.2 35.5 36.2 34.7
41.9 40.0 38.8 42.0 45.0 40.8

1.9 2.6 2.2 1.4 1.1 1.8
6.8 6.2 7.4 7.5 7.3 6.8
0.8 0.7 0.5 0.7 0.8 1.0
3.2 2.7 3.1 6.3 6.8 5.2
9.7 8.6 9.8 8.4 6.9 7.9

19.5 19.2 15.8 17.7 22.1 18.1
29.4 29.7 28.2 30.7 28.7 30.7

1.0 1.1 1.1 1.2 0.8 1.5
6.6 5.1 6.5 8.7 9.4 9.2
0.3 0.8 0.4 0.4 0.4 0.5
2.2 1.6 1.1 1.7 1.4 0.6

14.9 16.5 14.7 14.3 13.8 16.7
4.4 4.6 4.4 4.4 2.9 2.2

NA NA 38.0 41.3 37.2 35.4
NA NA 40.4 51.4 45.4 42.2
NA NA 1.8 1.6 1.9 2.0
NA NA 8.7 8.6 5.3 6.9
NA NA 0.3 0.4 0.4 0.9
NA NA 2.9 6.9 9.4 4.8
NA NA 9.0 7.9 9.7 10.0
NA NA 17.7 26.0 18.7 17.6
NA NA 35.4 32.2 31.3 31.1
NA NA 2.0 1.1 1.1 1.5
NA NA 9.9 7.8 9.4 8.3
NA NA 0.2 0.4 0.3 0.6
NA NA 1.5 1.8 1.7 0.9
NA NA 17.0 14.9 15.5 16.6
NA NA 4.8 6.2 3.3 3.2
31.5 31.8 31.9 33.6 35.4 32.0
39.7 35.8 35.9 40.1 39.0 36.8

3.6 4.9 2.0 3.0 2.9 2.2
7.2 7.4 9.5 8.1 7.9 5.3
0.8 0.9 0.8 0.6 0.7 0.8
2.6 1.3 1.9 5.5 5.4 4.0
7.2 7.3 8.2 7.7 7.0 8.6

18.3 14.0 13.5 15.2 15.1 15.9
23.4 26.2 26.5 27.8 30.0 27.2

0.9 1.7 1.0 2.2 2.4 1.4
5.6 7.5 6.7 9.3 10.4 8.8
1.2 0.1 0.6 0.4 0.5 0.4
0.7 1.1 1.6 1.2 1.3 0.5

11.3 12.4 12.4 11.4 12.7 13.3
3.7 3.4 4.2 3.3 2.7 2.8

1987 1990 1993 1996 1999 2002
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such as geometry, algebra II, and trigonometry, whereas men are slightly
more likely to take precalculus and calculus. Men tend to take more
mathematics earlier in their education. This may give them an edge in
preparation. Furthermore, men are more likely to take physics and engi-
neering, whereas women are more likely to take biology and chemistry
(NSF, 2003:Appendix Table 1-1).2

Other studies have suggested, however, that women are not under-
prepared compared with men. In its study of beginning postsecondary
students, the U.S. Department of Education states: “The low S&E enroll-
ment by women implies that a very stringent selection mechanism might
be at work in S&E program entry. The selection mechanism—either by
women themselves or by institutional forces or by a joint effect of both—
probably filters out all but a small group of highly resilient women for
S&E programs. These women who enter S&E fields are likely to have
strong family support, high expectation, healthy self-confidence, and solid
academic preparation” (US DOE, 2000:88). However, these students were
successfully recruited. The challenge lies in recruiting other students—
and they may have less preparation.

As for the second obstacle—negative attitudes toward S&E—women
tend to have less interest, expectations for success, and confidence regard-
ing S&E than men (Xie and Shauman, 2003). Therefore, they may perceive
fewer benefits to S&E education and careers. In the past, the culture of
S&E was male-dominated. Now, even though the field is more open to a
more diverse set of students and practitioners, many young people still
view S&E as something men do. According to data collected by the U.S.
Department of Education for the year 2000, female 4th, 8th, and 12th
graders were less likely than men to agree with the statements “I like
mathematics” and “I am good at mathematics” (NSF, 2003). Similar re-
sults were found for the statement “I like science” and “I am good at
science.” Prospective female students also may hear stories about harass-
ment, “glass ceilings,” lower salaries, and the marginalization of women
in college (i.e., being excluded from more powerful or relevant positions
or organizations). Indeed, the satisfaction or the return on the investment
that a female student expects to receive may be lower.

Graduate Students

Women are increasingly filling the graduate education ranks in S&E
(Figure 2-2). Over the 1990s the number of women enrolled in U.S. gradu-

2Peter and Horn (2005) argue, however, that women have closed the math gap in the
highest mathematics course taken.
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ate schools increased from 133,737 to 168,468, and the percentage of fe-
male graduate students in science and engineering increased from 34
percent to 41 percent (NSF, 2003). And like undergraduates, women are
not distributed evenly across all S&E fields.

A significant drop-off, however, may occur between the number of
women who receive a baccalaureate degree and the number who enroll in
a graduate program. The numbers and percentages fall off with each
successively higher degree (Figure 2-3). The gap between bachelor’s de-
grees and master’s degrees appears to have narrowed somewhat over
the past 35 years; but overall the number of women who receive master’s
or doctoral degrees do not seem to be closing in on the level for women
receiving bachelor’s degrees (Figure 2-4).

Many students—both men and women—choose to go into employ-
ment, rather than continue in higher education after receiving their
bachelor’s degrees. Some evidence suggests that women are no more
likely to leave the pathway than are men. According to the National Sci-
ence Foundation (NSF), “Longitudinal data show that there is no more
attrition for female bachelor’s degree recipients—regardless of degree
field—than for males between baccalaureate receipt and graduate enroll-
ment. Among S&E bachelor’s degree recipients, women are more likely
than men to pursue additional study. In 1999, 33 percent of the women
and 28 percent of the men who had received an S&E baccalaureate in
academic year 1996-1997 or 1997-1998 were enrolled in an educational
program either full or part time” (NSF, 2003:35).

At the graduate level, at least three challenges confront present efforts
to enhance recruitment of women: departmental culture, a lack of female-
friendly policies, and negative attitudes toward graduate education or
career. As for departmental culture, most prospective female graduate
students are fresh from the experiences of their undergraduate programs,
which may bolster their views of marginalization, particularly in ad-
vanced undergraduate coursework. The male professors who dominate
S&E departments may feel more comfortable working with male gradu-
ate students. Both male faculty and male graduates may unintentionally
signal to women candidates that they would be less welcome.

Family-friendly policies are important for graduate students, espe-
cially for women who did not begin graduate school immediately after
receiving a baccalaureate degree. Time spent on graduate study outside
of the classroom is much more demanding and much more likely to be
both during and outside the nine-to-five time frame. At this stage of their
education, women, as the primary caregivers, begin to face the work-
family conflicts so often described in the context of faculty women.

Finally, women may have a negative view of graduate education or
career. Women may be less comfortable, and be less interested, in areas
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FIGURE 2-3 Number of women receiving bachelor’s degrees, master’s degrees,
and doctoral degrees in science and engineering, 1966-2001. NOTE: Data for 1999
unavailable.
SOURCE: NSF (2004b).
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and doctoral degrees in science and engineering, 1966-2001. NOTE: Data for 1999
unavailable.
SOURCE: NSF (2004b).
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that are primarily seen as “male,” a view that may be reinforced in a
prospective female graduate student when visiting a campus where no
faculty members in the department of interest are female, and there are
few female graduates. An additional challenge for graduate recruiting
lies in the potential for employment for individuals with baccalaureate
degrees. Women and men with bachelor’s degrees may question the value
of continued education.

Postdocs

The number of postdoctoral positions in S&E has increased over time
(Figure 2-5). In 1979 postdoctoral men outnumbered women by a ratio of
about four to one. By 2002 that ratio had dropped to about two to one. In
1979 women made up about 18 percent of all postdocs, but by 2002 that
number had risen to about 34 percent.

Four factors may explain the slightly greater drop in females becom-
ing postdocs, relative to females receiving Ph.D.’s: (1) insufficient advis-
ing or mentoring during the graduate program; (2) negative experiences
during the graduate program; (3) individual preferences about career
goals and views on the relevance of higher education; and (4) biases
against female applicants for postdoctoral positions.
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FIGURE 2-5 Postdocs in science and engineering, by gender, 1979-2002.
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A fuller discussion of challenges for postdocs in general is presented
in the National Research Council publication, Enhancing the Postdoctoral
Experience for Scientists and Engineers: A Guide for Postdoctoral Scholars,
Advisers, Institutions, Funding Organizations, and Disciplinary Societies.

RECRUITMENT STRATEGIES

Undergraduate Student Recruitment

In general, three principal strategies are used to recruit greater num-
bers of female undergraduate students: increasing preparation in second-
ary school, replacing the negative views and attitudes about S&E educa-
tion (and careers) with positive ones, and creating a more female-friendly
educational environment. Recruitment efforts are very important at the
undergraduate level, because this is the beginning of the S&E pipeline
that leads to employment as a scientist or engineer (including in academia
as a faculty member).

The approaches adopted by institutions that have enjoyed success in
bringing women into science and engineering include introducing previ-
ously unconsidered disciplines to potential students, acclimating students
to science, engineering, and college-level academics, and altering the cur-
ricular and admission characteristics to fit the needs of new students.

BOX 2-1
Summary of Challenges

Undergraduate Recruiting
✓ Female students are less likely to take higher levels of mathematics prior to

enrolling in college and are more likely to concentrate on the biological sciences or
chemistry.

✓ Female students have a less positive view of science and mathematics.

Graduate Recruiting
✓ Departmental cultures are more of an obstacle for women than for men.
✓ Universities often lack female-friendly policies.
✓ Students have negative perceptions of academic careers.

Postdoctoral Recruiting
✓ Universities provide insufficient advising and mentoring during the graduate

program.
✓ Postdocs had negative experiences during their graduate careers.
✓ Postdocs have individual preferences about career goals and views on the

relevance of higher education.
✓ There may be bias against female postdoctoral candidates.
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Long-standing programs have evolved with successive iterations. The
four institutions visited found that the introduction and success of a pro-
gram often led to the development of another program that met different
needs, which, in turn, led to still greater percentages of women. The pro-
grams and curricula often had feedback/feed-forward effects.

At each point of the undergraduate degree process—the period prior
to enrollment in college, introduction to college-level academics, declara-
tion of a major, undergraduate research, consideration of career path—
the programs had the same general themes, although the execution or
deployment of concepts varied at different institutions. Actions taken by
different members of the academic institution, from undergraduate stu-
dents up to the provost and president, had significant impacts at each of
these points.

Some institutions took a comprehensive approach to recruiting
women, starting with outreach programs for K-12 students, recruiting
events for prospective undergraduate students, and targeted efforts to
retain women students through graduation. Some programs became very
elaborate and large; others maintained a small, more informal atmosphere.
At times, outreach programs proved to be beneficial to the institution in
ways beyond just recruiting female students. Elementary school outreach
programs, for example, promoted good relations with the local commu-
nity, which is positive for public institutions.

Approaches adopted by the four universities ranged from those fairly
low cost (several thousand dollars for student-run programs) to those
with significant costs (a women in science and technology program incor-
porating a designated women’s dormitory and a dedicated class section
with teaching assistant, faculty, and administrative coordinators). Some
actions, such as facilitating increased interaction between students and
faculty, cost almost nothing and yet can have large impacts.

BOX 2-2
Undergraduate Recruitment Strategies

✓ Have the institution signal the importance of women.
✓ Enhance science, engineering, and mathematics education at the K-12

level.
✓ Reach out to students at the K-12 level.
✓ Develop better methods for identifying prospective students.
✓ Create alternative assessment methods for admissions.
✓ Organize/improve on-campus orientations.
✓ Develop bridging programs.
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Signaling the Importance of Women

At the institutional level, many different indicators, both direct and
indirect, can set the climate and signal that the institution as a whole is
committed to valuing and recruiting women. For prospective under-
graduate students, an obvious indication is the willingness to commit
significant resources to supporting women students such as dedicated
space in a dormitory for women students in science and engineering.
Presidents, provosts, and deans can demonstrate their commitment to
encouraging a diverse student body—including women—through their
speeches, conversations, and writings. Top-level administrators can also
set targets for diversity to encourage recruitment. Both top administrators
and chairs should meet with students.

Institutional signals need not require a substantial commitment of
resources. One university moved the office of the program for women in
engineering next to that of the dean of engineering. This uncomplicated
move accomplished several things: it brought visibility and status to the
program because of its proximity to the dean’s office; it increased interac-
tion between the dean’s office staff and the program staff, facilitating
collaboration on events; and it kept the issue of women in engineering in
the forefront, less likely to be overlooked in the multitude of tasks facing
the dean.

Indirectly, campuses can take various steps to show support for
women on campus. One approach is establishing a committee on the
status of women, including those who are undergraduate students. At
one institution visited, the president formed and chaired a diversity advi-
sory council and made a personal commitment to its activities. The coun-
cil organized a campus-wide survey on gender issues and created several
working groups to look at different aspects of diversity. An initial assess-
ment concluded that the university was not promoting diversity, and the
council made recommendations accordingly. Because the council had
broad representation from across the campus, the recommendations were
viewed as coming from the community rather than as an edict from above.
The working groups monitored the success of specific practices imple-
mented by a particular department or college, so that the successful prac-
tices could be used as models by colleagues in other departments. Incen-
tive mechanisms also were developed at various levels. Central to the
success of the effort were the accountability mechanisms put in place. For
example, each department reported its diversity plan to its dean, who
reported it to the council. Departments were therefore able to discuss
issues and compare activities. Such committees exist at many higher edu-
cation institutions. They indirectly improve the climate on campus and
may make it easier to recruit women into S&E majors.
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In summary, institutional signaling can be demonstrated through

• communications from top administrators;
• highlighting gender inclusiveness as a goal of the institution;
• creating an office or committee charged with promoting gender

inclusiveness; and
• monitoring student concerns through such things as climate sur-

veys and focus groups.

Enhancing S&E Education and Outreach Efforts at the K-12 Level

One theme that resonates throughout this guide is the idea that the
education-to-career pathway is interconnected, and that improvements at
earlier stages can lead to improvements at later ones. One way to con-
vince more women (and men) to enter science and engineering at the
university level is by enhancing and improving S&E education at the
elementary and secondary levels. Universities can play a role in such an
effort for several reasons. First, they may have a much clearer idea of
what skills employers want. Teaching those skills requires certain prereq-
uisites. Universities can help secondary schools to develop the appropri-
ate curricula.

Second, universities teach secondary teachers. For example, one insti-
tution visited approached the gatekeepers—high school teachers—who
could identify good students interested in computer science and direct
them to university. Prompted by impending revisions in an advanced
placement computer science exam, the National Science Foundation is-
sued a call for proposals to prepare high school teachers for the change. A
dean saw a recruiting opportunity and planned a program with dual
objectives: to prepare high school teachers for the advanced placement
change and, simultaneously, to discuss gender gap issues with them. The
result was a summer institute attended by about 16 percent of all ad-
vanced placement high school teachers in computer science in the United
States. The teachers that participated learned about the need for more
women in computer science and the enthusiasm of this university to re-
cruit them. As a result, the percentage of women entering the university’s
computer science program increased to 18 percent during a four-year
period.

Examples of programs from schools not visited include project
ASPIRE (Alabama Supercomputing Program to Inspire Computational
Research in Education). This program “provides 1-week and 2-week pro-
fessional development programs for high school and middle school teach-
ers to help them instruct students in solving problems using a computa-
tional science approach to problem solving” (US DOE, 2001). EQUALS, a
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similar project, is also directed at educators at the K-12 level, in this case
to enhance mathematics courses (US DOE, 2001). Overall, elementary and
secondary school teachers can view universities and colleges as a valu-
able resource.

Aside from curricular issues and teacher preparation, secondary edu-
cation must do everything it can do to combat the perception that S&E is
something that only men do. Universities can assist secondary teachers
by offering counterexamples: their own female students, who should be
tapped to give presentations—along with female faculty—to secondary
students.

Third, universities have developed various outreach efforts to enter
the world of secondary students. The programs and efforts used to intro-
duce K-12 graders to science and engineering are quite varied. They ex-
tend from programs that are simple, short term, and low cost, to those
which are lengthy and require significant time and institutional resources.
A coordinated series of events allows a department or college to offer
outreach to students from kindergarten through high school. Some of the
programs developed to increase children’s interest in science and engi-
neering have even received national attention.3

Career day events at local schools are venues for introducing science
and engineering research problems to students who, throughout their
school years, may not have been exposed to such projects nor have had an
opportunity to interact with scientists and engineers. These events are
most successful when they have a demonstrated objective and some ap-
plication to real-world problems. For the younger grades, toys that dem-
onstrate scientific principles are used successfully. For older students, a
visit to the university or college can be the basis of an interest in science.

On one of the site visits, a department chair described how faculty
from his department went into the elementary schools on a Saturday to
talk to groups of fourth graders, parents, and teachers about engineering.
They spiced up their presentations with demonstrations of small rockets,
Jiggle Jelly, and other tools of interest to youngsters. Later they offered a
day on engineering for female high school students, taught by female
engineering graduate students.

These strategies suggest that universities can help elementary and
secondary education institutions to improve the quality of their S&E edu-
cation, reach more women, and combat negative views about women in
science and engineering by

3The National Science Foundation’s Program for Gender Equity has funded various ef-
forts to elicit interest from K-12 girls in science and engineering. Information about these
programs is available at http://www.nsf.gov.
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• including respect for diversity in science teacher training;
• offering a resource to elementary and secondary schools, which

want to ensure that course and ancillary materials present a positive pic-
ture of women in S&E; and

• having female college students and faculty interact with secondary
students by means of visits, guest lectures, and judging science fairs,
among other things. Alumni can also be an outreach resource.

Broadening the Search for Applicants

Higher education institutions must make sure that they are not miss-
ing any potential S&E undergraduates. As noted earlier, one strategy for
doing so is to form connections with secondary schools from which the
potential undergraduates would be drawn. Two other pools of students
are transfer and returning students who have interrupted their education.

Transfer students enter a college or university from another institu-
tion such as a community college or another four-year institution.4  But
students may not transfer into the freshmen level. For example, students
transferring from a community college may possess an A.S. degree and
may transfer into a four-year institution as juniors. To successfully recruit
students already enrolled in a postsecondary institution, institutions must
form connections with one another. These connections may be formal
articulation agreements or informal relationships between engineering
faculty at a community college and at a neighboring four-year institution
(NAE and NRC, 2005).

A second group of prospective students comes from the pool of can-
didates who finish secondary school and then halt their education for a
period of time. Universities cannot identify these potential students by
simply peering into secondary institutions. Some strategies used by uni-
versities to identify these students include

• outreach activities to community colleges, including visits and lec-
tures by four-year faculty, coordination of curricula, and the establish-
ment of transfer offices at four-year institutions;

• articulation agreements to encourage the transfer of community
college students (including women) to four-year institutions; and

4According to data from NSF’s National Survey of Recent College Graduates 2001, 47
percent of women with bachelor’s or master’s degrees in S&E had attended a community
college compared with 41 percent of men (based on weighted data taken from NSF’s
SESTAT database on March 17, 2005; a table was constructed of the count for each “gender”
by “attended community college”).
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• outreach to high school students who do not go immediately into
college programs.

Revising the Admissions Process

One way to recruit a greater number of female undergraduates is to
consider a broader range of factors in deciding on admissions and to
reexamine the gatekeeper requirements. One university’s computer sci-
ence program required all incoming students to have prior programming
experience for admittance to the program, something women were less
likely to have. The dean examined data for the institution and concluded
that prior experience in programming and related skills were not corre-
lated with future academic performance, thus programming experience
should not dominate the admissions criteria for computer science majors.

Any discussion of entry into programs immediately raises the specter
of lowered admissions criteria and a dilution of the quality of admitted
students. However, the institutions visited, rather than experiencing a
diminution in student quality, found that the quality of students in-
creased. At these institutions, admissions standards were not “lowered”
in the traditional sense of the word, but examined to determine how they
contributed to student quality and success in the program.

Organizing On-Campus Orientation

At another university visited, an early dean’s decision to promote the
participation of minorities and women in engineering led to a career day
for middle and high school girls, a novel approach at the time. By 1980 the
total engineering enrollment was 25 percent women and 12 percent Afri-
can American, higher than the national average.

Many of this university’s departments devoted generous portions of
their budgets to bringing prospective graduate students for weekend vis-
its, including hotel stays. Prospective students were encouraged to spend
a lot of time with women graduate students during visits.

Finally, the school worked closely with the Society of Women Engi-
neers in various activities, including a Career Day for Girls, a Bring Your
Daughter to Work Day, and a Women Professionals from Industry pro-
gram. At such recruiting events, female students can play an important
role in the recruitment of prospective female students by voicing their
views on the school’s climate and curriculum.

One of the colleges of engineering visited brought 140 middle school
students to campus for one week to interest them in careers in S&E. An-
other program, modeled on Upward Bound, brought in female and mi-
nority students from grades 9-12 who may have been talented but were
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disadvantaged in math and science. The program sponsored a mentor for
them in their own schools. A summer engineering program offered sopho-
more and junior high school women and minorities several weeks of
exposure to university faculty and students. This program has been suc-
cessful; more than 30 percent of attendees have enrolled at the university.
Yet another program begins by bringing sixth-graders to campus in
groups from the same city. By bringing the students back each year, the
university hoped they will form a cohesive group and eventually enroll in
the university’s science and engineering program. According to the dean
of engineering, successful programs are those that stress repeated experi-
ences and interaction with inspiring faculty.

The president of one university decided to promote special events to
recruit diverse undergraduate students. In what has become a longtime
special event, several hundred female, African American, and Asian stu-
dents are invited to spend the weekend on campus to meet with current
students and faculty and to visit labs and other areas. The immediate
goal of the university in initiating the program was to increase the female
S&E student population. Such programs may be very useful for highly
qualified applicants who are able to choose among many undergraduate
institutions.

To nurture and sustain initial interest and present more in-depth
views of science and engineering, some institutions have opted for longer
events. These can take the form of a week-long “camp,” incorporating
different areas of science or engineering, or multi-week sessions, typically
held during the summer. These events familiarize students with science
and engineering topics. An example of a summer camp from a school (not
visited) was a week-long mathematics camp held twice, in 1999 and 2000,
by the Department of Mathematics at the University of Southern Colo-
rado. Chacon and Soto-Johnson (2003) note that the process of holding the
camp involved, among other steps, identifying the purpose of the camp;
securing funding; determining course curriculum; identifying and plan-
ning ancillary activities; identifying instructors; identifying who would
be invited to participate, how the admissions process would work, and
how prospective invitees would be located; and program evaluation.

In a similar effort, the chair of an engineering institute at one of the
institutions visited brought high school and middle school students, as
well as college freshmen, to the institute for a hands-on, week-long camp
focusing on robotics and featuring LEGOs, motors, computers, and other
devices. The students worked with PowerPoint presentations and a web
site, set up contests, and watched demonstrations.

Most programs of this type center on an on-site visit, meetings with
faculty and graduates of the program, visits to labs that offer demonstra-
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tion projects, and interaction with students. These events are designed to
pique the interest of students who are considering attending the institu-
tion. Such events are also geared toward identifying students who may
not have considered pursuing a degree in science or engineering or who
have never been introduced to the concept of pursuing science and engi-
neering as a career. These programs address the following critical issues:

• Many middle and high school students have never been in a re-
search lab and do not know what goes on in “research.”

• An introduction to women faculty drives home the point that
women are experts in technical fields.

• Interaction with current students and degree graduates demon-
strates the different levels of success possible. Younger students can more
easily identify with speakers closer to their age than with senior faculty.

• Giving women undergraduate and graduate students the opportu-
nity to teach younger students or K-12 teachers about their discipline
helps these student feel that their knowledge is useful, which is highly
motivating for them.

These events are most frequently hosted by a department or a col-
lege, because they can offer a range of lab visits and demonstration
projects. The events do not need to be costly, nor do they always require
a significant faculty or administration presence in the organization. One
of the most successful events was hosted by a student organization at
one of the universities visited. The organization recruited all of the speak-
ers and the participants in demonstration projects (e.g., students and
faculty) and undertook outreach to local high schools. The limited finan-
cial outlay was provided by the dean of engineering. Some events even
included parents, offering them parallel programming so that students
and parents could meet separately with university representatives.

On-campus orientations complement outreach efforts: instead of go-
ing to the secondary schools, the secondary students are brought to cam-
pus. Specific strategies have taken a number of forms, including

• science and engineering competitions or contests;
• visits with students and faculty;
• visits to labs or allowing prospective students to use major equip-

ment such as telescopes or a scanning electron microscope;
• career day; and
• “bring your daughter to work day.”

The length of strategies has also varied: day visits, weekend visits, or
week-long or longer programs.
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Developing Bridging Programs

Bridging programs are held in the summer for students who have just
graduated from high school and are preparing to enter a university or
college in the fall. Such programs are intended to acclimatize students to
the college level and to offer then a chance to brush up on certain sub-
jects—all to ease the transition from high school to college. Bridging pro-
grams serve two primary functions: orientation and a jump-start on edu-
cation. An example of a related program is a student exchange program
between Princeton University and Smith College (the nation’s first
women’s college to have an engineering school). Designed for juniors, the
exchange program is designed to help students succeed in graduate school
and in engineering careers (Anonymous, 2005).

Graduate Student Recruitment

Because graduate students are recruited at the departmental level,
faculty advisers and departments play a much bigger role in the environ-
ment surrounding graduate students than surrounding undergraduate
students. Indeed, the institutional setting for graduate students is in real-
ity the department, and many aspects of graduate student training and
life, such as stipends, may vary from department to department. Some
disciplines follow a certain pattern of training and curriculum, in which
an incoming graduate student may undertake a series of rotations through
various faculty labs before choosing one in which to pursue a thesis. The
process of qualifying examinations from the master’s to doctoral level, the
thesis proposal defense, and the thesis committee composition require-
ments all may vary from department to department, even within the
same school at a university. Within this setting, those at the highest levels
in the institution must establish an environment supportive of women.
Better academic preparation is less of a concern for graduate students

 BOX 2-3
Graduate Student Recruitment Strategies

✓ Have the institution and S&E departments signal the importance of recruit-
ing women.

✓ Enhance science, engineering, and mathematics education at the under-
graduate level.

✓ Develop better methods for identifying prospective students.
✓ Organize on-campus orientations.
✓ Offer financial aid.
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than for undergraduate students. Rather, the focus is on combating any
negative views or experiences of undergraduates toward further study in
science and engineering. Universities are also competing with employers
at this point. The overall goal for universities is to show female students
that they can be capable scientists and engineers and that they would
benefit from the additional educational experience.

Signaling the Importance of Women

The university as a parent institution can provide some general struc-
ture for graduate students such as uniform health insurance, housing,
child care (if available), and parking. For most other things, graduate
students look to their departments.

General approaches to improving the recruitment and retention of
graduate students are implemented by an institution, but often it is the
tone set by an administration that actually facilitates change. A dean of
engineering who came from a position in industry was supportive and
outspoken about the value of graduate women and minorities in science
and engineering. The “national crisis” in scientific and engineering talent
cannot be resolved, he pointed out, without educating more women and
minorities. He then praised the decision in 2000 by the “Big Ten Plus”
deans to quickly address the “pipeline problem” and to share best prac-
tices. According to the dean, the university’s “industrial partners” are
making it clear that they highly value diversity and want to see more
women and minorities among university graduates. “If a company wants
to sell a car to as many people as possible,” he said, “they want a design
team that represents all those people.” A diverse workforce requires a
diverse student body.

The role of the department chair in setting the tone of the department
is also critical. A department chair can signal support in many ways, as
was demonstrated at some of the institutions visited. The chair sets policy
and procedure within the department and allocates resources to support
various activities. The chair also has influence at various stages of the
graduate program. Because graduate recruiting is conducted primarily at
the department level, a chair can have a significant influence on how
recruiting is conducted. For example, the chair can call for recruiting
materials to be sent to a diverse group of universities and colleges. Like-
wise, the chair can encourage faculty to ask their colleagues at peer insti-
tutions to recommend diverse candidates for graduate study. During the
degree program, the chair can decide what approach and tone will be
adopted by the department when issues arise and provide support to
activities aimed at helping women students. The chair can support and
reinforce institutional policies on sexual harassment, provide funds for
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refreshments at a lunchtime seminar series or journal club, or support a
group that simply gets together to network and mentor one another.

Finally, faculty support is important. As thesis advisers and lab direc-
tors, faculty members are central figures in the daily lives of graduate
students. They set the conditions of work in the lab or research group,
determine the funding stream, and supervise students’ research. For many
students the research group is also the center of social interaction and
serves as their community. For this reason, faculty members, by setting
the tone for the working environment, have more influence than anyone
else. For faculty with less experience working with women graduate stu-
dents, some issues that arise may not be anticipated. For example, per-
sonal safety issues may be different for women working alone at night in
a lab. One faculty member commented that whereas general safety issues
had been “background noise,” as he put it, the issue of personal safety
became a much higher priority when women students joined the lab.
Similarly, safety issues also are a factor in housing arrangements for
women; on-campus housing may be more important for women who
may want to live closer to limit the distance to and from the lab at odd
hours.

A final resource for departments interested in better reaching pro-
spective female graduate students is the department’s web site. “Depart-
mental web sites are sometimes designed to emphasize the participation
of women” (Whitten et al., 2003:253), which is an important step because
the site may be the first entrée the student sees at an institution. Accord-
ing to Bozeman and Hughes (2004:243), “A glance at the photographs on
the web site of any large U.S. mathematics department leads to an unmis-
takable conclusion: Almost all of the faces belong to men. Inevitably,
there is a cluster of female faces, but these in all likelihood belong to the
non-tenure-track faculty and staff members. From the vantage point of a
student at a women’s college or a minority-serving institution, this rev-
elation is jarring.” An additional measure is for departments to specifi-
cally reference the importance of diversity in admissions policies and
practices (Cuny and Aspray, 2001).

Thus institutional signaling can take the form of

• communications from deans and department chairs about the im-
portance of inclusiveness: use of the department’s web site to inform
women; departmental publications that promote inclusiveness—that is,
include pictures of female students, faculty, or scientists;

• monitoring student concerns through climate surveys and meet-
ings with students; and

• developing female-friendly or family-friendly policies to support
students on issues such as campus security or child care.
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Enhancing and Improving Undergraduate S&E Programs

Just as improvements in secondary school make it easier to recruit
prospective undergraduates, improvements in women’s experiences in
undergraduate school make it easier for universities to recruit graduates.
Strategies might entail establishing programs to give female S&E students
greater access to research projects, which can better acclimate them to the
kind of work expected in graduate school. In general, departments could
encourage graduate students and faculty to work more with undergradu-
ates. Steps taken by departments and institutions to combat any negative
attitudes female students might have about continuing in higher educa-
tion also would be helpful in recruiting women as well as men.

Identifying Prospective Students

Any efforts by faculty to advise undergraduates about the possibili-
ties of going to graduate school and to bring especially talented under-
graduates to the attention of departments would help graduate student
recruitment. Bringing undergraduates together on campus for a confer-
ence hosted by the university, for example, also could be beneficial. In
2000, the Computing Research Association’s Committee on the Status of
Women in Computing Research held a workshop on recruiting and re-
taining women graduate students that echoed these points and is rel-
evant to the range of S&E disciplines. The first recommendation of the
workshop was to “broaden the recruitment pool beyond students with
undergraduate CSE [computer science and engineering] majors” (Cuny
and Aspray, 2001:3). “Students without traditional backgrounds can suc-
ceed—and indeed flourish—in CSE graduate programs. Departments
should go beyond the traditional applicant pool to recruit and admit
strong students without undergraduate degrees in CSE. The potential of
such students can be judged on academic records, difficulty of electives,
successful research experiences, leadership roles, involvement in
computing-like activities in their work or volunteer efforts, and intern-
ship experiences” (p. 4).

Other recommendations from the Cuny and Aspray report suggest
broadening the criteria used in admissions. Schools should also encour-
age the reentry of students who have interrupted their education. Schools
would therefore have to think more broadly about the relevance of
broader criteria for admissions such as work experience.

Organizing On-campus Orientations

In a review of enculturation practices at a large public research uni-
versity, Boyle and Boice (1998:88) noted that “the departments that excel
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at enculturating graduate students supplement the general orientation
[held by the institution] with a departmentally sponsored orientation.
These departments realize that it is the departmental culture, not neces-
sarily the university culture, to which their incoming students will need
to adjust.” Orientations could be held to introduce undergraduates to
graduate students or faculty and to a department’s labs and research
projects. Orientation also could take the form of bridging programs, simi-
lar in purpose to those held between high school and the start of under-
graduate education. Such programs could assess students’ skills and pro-
cedures for remedying deficiencies such as reading lists and summer
courses or mentoring (Cuny and Aspray, 2001).

Offering Financial Aid

Research assistantships are very valuable in promoting the careers of
graduate students. Thus departments should ensure that they offer these
positions in similar numbers to male and female candidates, and make
the positions as flexible as possible. As one academic noted, “When gradu-
ate aid comes in the form of teaching assistantships, as it does in my
university, there is far less flexibility for taking time off. That especially
affects women” (Kerber, 2005).

Postdoctoral Recruiting

Postdoctoral recruitment and the recruitment of new, tenure-track
assistant professors involve many of the same issues (see Chapter 4 for
additional discussion). Although institutional policies such as child care
are likely to be important to both postdocs and new junior faculty, the
hiring for these positions is conducted differently.

BOX 2-4
Postdoctoral Recruitment Strategies

✓ Have the institution and S&E departments signal the importance of recruit-
ing women.

✓ Enhance science, engineering, and mathematics education at the graduate
level.

✓ Develop better methods for identifying prospective postdocs.
✓ Establish female- and family-friendly policies and practices.
✓ Increase postdoctoral salaries.
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5Because postdocs were not a focus of this guide, readers are encouraged to refer to other
reports that have addressed the postdoctoral experience in depth. See, for example,
COSEPUP (2000), Davis (2005).

Signaling the Importance of Women

As with graduate students the university as a parent institution can
provide some general structure for postdoctoral students such as uniform
health insurance, housing, child care (if available), and parking. For most
other things, postdoctoral students look to their departments, and espe-
cially their labs.

Approaches to improving the recruitment of postdoctoral students
are implemented by an institution, and the tone set by an administration
can facilitate change. A department chair can signal support in many
ways, by setting policy and procedure within the department and allocat-
ing resources to support various activities.

Faculty support is paramount. Because postdoctoral recruiting is con-
ducted primarily at the individual faculty or laboratory level, the role of
the faculty member is critical. At this stage, faculty are no longer instruc-
tors and advisers but peers and colleagues. How postdoctoral students
are treated informs the perceptions and preferences of all involved, such
as the considerations extended to women graduate students. Faculty
members set the conditions of work, determine the funding source, and
guide postdoctoral research. The research group is the social center and
community for the postdoc.

Another form of institutional signaling is creation of an organiza-
tional mechanism for oversight of departmental practices regarding
postdocs. At a minimum, deans, provosts, and departmental chairs can
remind the faculty involved in postdoctoral searches that one component
of the search is diversity.

Because postdocs tend to be older than graduate students, they are
likely to face the same kinds of challenges faced by junior faculty: two-
body problem in finding jobs, child-bearing, family responsibilities, and
financial issues.5

Enhancing and Improving the Graduate Experience

Just as improvements in undergraduate education facilitate recruit-
ment for graduate school, improving the graduate experience for women
can ease the transition for women from predoctoral status to postdoctoral
status. The process of learning about postdoctoral positions is partly for-
mal (e.g., advertisements in the journal Science) and partly informal. As a
result—and perhaps more so than for junior faculty—women graduate
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students need to engage in networking and plug into their S&E discipline.
Moreover, having a well-known mentor or adviser is likely to improve
dramatically the chances that a recent Ph.D. will land a postdoctoral posi-
tion. Finally, women graduate students, as part of the process by which
they earn a Ph.D., also need to obtain the skills that lab directors and other
faculty desire in postdocs. Department chairs and faculty should encour-
age all graduate students to develop good research, management, grant-
writing, organizational, and time management skills, and ensure that
women and men receive such training or mentoring equally.

Identifying Prospective Students

Faculty should advise their graduates about the possibilities and ben-
efits of postdoctoral appointments and bring especially talented gradu-
ates to the attention of departments.

Establishing Female- and Family-Friendly Policies and Practices

By adopting various institutional policies and practices, universities
could make themselves more attractive to prospective postdocs of either
gender. These policies and practices include:

• Establishing parental leave policies and child care. Postdocs should be
eligible for such benefits, which are often given to faculty. A recent survey
of postdocs found that 34 percent were raising children (Davis, 2005).

• Instituting sexual harassment sensitivity programs. During the site vis-
its, many people pointed out that within each discipline certain academic
departments have reputations for being receptive or not receptive to
women. At each institution, the issue of sexual harassment was raised.
Most institutions responded that they have policies against sexual harass-
ment and programs designed to educate employees. To improve the cli-
mate of a department for current faculty and to aid in recruiting women
faculty, some institutions have taken steps to combat sexual harassment.
At some institutions the policies were buttressed by personal meetings
with a dean or other member of the administration.

• Instituting regular studies to determine the equity of salaries and re-
sources.

• Offering housing subsidies and access to medical and dental benefits.
Sigma Xi recently conducted a multi-campus survey of postdocs, and the
preliminary results suggested that housing costs are a particular burden
for many postdocs because their host institutions tend to be concentrated
in pricey areas. More than 46 percent of respondents work in one of the 15
most expensive cities in the United States. It helps that most of the mar-
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ried postdocs (who, in all, constitute almost 70 percent of our sample)
have spouses who are gainfully employed. On the flip side, at least 28
percent of the married postdocs do not have spouses bringing home a
paycheck. The statistic is worse for international postdocs with spouses,
43 percent of whom do not work outside the home, in some cases because
of visa restrictions. Of the many single-earner households, nearly half (49
percent) spend more than a third of their income on rent (Davis, 2005:7).

Today the costs of health care are quite high. It may not be well
known that postdocs who receive independent funding may not be auto-
matically eligible for health insurance. Postdocs also are seeking greater
access to retirement benefits (Davis, 2005).

Increasing Postdoctoral Salaries

A majority of postdoctoral positions are federally funded, and the
majority of those are funded by the National Institutes of Health (Brainard,
2005). According to Kreeger (2004:178), “The salary levels of the National
Research Service Awards (NRSA) given by the U.S. National Institutes of
Health (NIH) are being used as de facto guidelines by postdocs and their
supporters in university administration in seeking pay rises. . . . Adminis-
trators both inside and outside the United States take note of the NRSA
scales, but these are not official guidelines and have no teeth.” One solu-
tion would be to set minimum salary standards at each institution. Uni-
versities could set postdoctoral salaries against peer institutions or con-
sider the NRSA salary level as a minimum threshold. At a minimum,
administrators could survey postdocs at their institutions to determine
whether postdocs in similar positions are paid similarly or could make
salary guidelines more transparent.
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BOX 2-5
Summary of Strategies for Recruiting Women Undergraduate,

Graduate, and Postdoctoral Students

What faculty can do:

• Advise and mentor prospective and current female undergraduate and grad-
uate students and postdocs.

• Conduct outreach to K-12 institutions to help prepare women for college
and to combat negative attitudes about the place of women in science and
engineering.

• Network with faculty at community colleges and other four-year institutions
to broaden the search for prospective recruits.

• Invite female students to participate in research opportunities.
• Participate in bridge programs, campus visits, lectures, and seminars.
• Broaden admission criteria and cast a wider net in recruiting students.

What department chairs can do:

• Create an image of the department as female friendly and feature this im-
age in promotional materials and on the department’s web site.

• Communicate with faculty about the importance of diversity in recruiting.
• Support and reinforce a faculty member’s commitment to advising and en-

couraging female students and postdocs through service awards and recognition
during tenure and promotion reviews.

• Monitor the allocation of resources to students and survey students’
opinions.

What deans and provosts can do:

• Communicate with department chairs about the importance of diversity in
recruiting.

• Sponsor competitions, contests, career days, bridge programs, campus ori-
entations, and other efforts to bring prospective students to campus.

• Monitor departments’ progress in increasing the percentage of female stu-
dents and postdocs.

• Conduct school-wide assessments of status of women.

What presidents can do:

• Publicly state the institution’s commitment to diversity and inclusiveness
whenever possible.

• Create an institutional structure, such as a standing committee, to address
diversity issues within the student body. Charge that committee with monitoring
diversity across the institution and with making recommendations to increase
diversity.

• Demonstrate the institution’s commitment by meeting with female students
and postdocs and devoting resources to programs that assist them.
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The goal of any academic program is to move students through to
the completion of their majors to graduation. However, some un-
dergraduate students who were interested in science and engi-

neering (S&E) in high school may decide not to pursue a degree in an S&E
discipline or to switch out of an S&E major.1  Of particular importance at
the undergraduate level is the timely enrollment of students in prerequi-
site classes so that they face no obstacles to taking more specialized S&E
curricula in their junior and senior years.

For graduate students, attrition may more often mean leaving gradu-
ate education rather than switching to another major, as undergraduates
might do. The committee was most interested in how universities can
retain students through to their doctorates, because this degree is a pre-
requisite for postdoctoral and faculty positions in academia. Graduate
attrition can be dramatic. Although good national-level data are lacking,
estimates place attrition from Ph.D. programs at between 30 and 50 per-
cent (Denecke, 2004). Golde (2000:199) writes that doctoral student attri-
tion rates “consistently range from 40 to 50%.” A recent study of Ph.D.
completion at Duke University found that the completion rate for gradu-
ates in the biological sciences was 73 percent—and only 60 percent in the

3

Retaining Women Students

1The committee did not deal directly with the issue of undergraduate students dropping
out of college, although many of the reasons listed could lead to this outcome. Additional
reasons may include financial hardship or lack of overall preparation.
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physical sciences and engineering (Siegel, 2005).2  Other studies report
similar findings (NRC, 1996). Attrition seems to occur in clusters. In gen-
eral, about a third of all doctoral student attrition occurs in the first year;
another third occurs before candidacy; and the final third occurs after
candidacy (Golde, 1998).

The many opportunities for attrition were a concern at all of the uni-
versities visited. For many universities, attrition is the natural outcome of
students searching for what they perceive to be their optimal fit. But
when students drop out of S&E majors and yet prefer to remain in the
S&E program, attrition may stem from curriculum issues (e.g., content,
instructional techniques, and pedagogies), students’ characteristics (e.g.,
their preparation, interests, and ambitions), or students’ positive or nega-
tive experiences with teachers, advisers, parents, and peers.

CHALLENGES

Undergraduates

Attrition of interested S&E undergraduates is worrisome (Seymour
and Hewitt, 1997). Does it mean that S&E fields are failing to engage the
interest of top students? According to one study, both male and female
top students drop out of science and engineering at high rates. For ex-
ample, in biology only 33 percent of top freshman biology majors go on to
graduate in that field; the comparable number in mathematics is only 24
percent (Schroeder, 1998).

Available evidence of attrition rates disaggregated by gender pre-
sents a mixed picture. One study of beginning postsecondary students
conducted by the National Center for Education Statistics at the U.S. De-
partment of Education (US DOE, 2000:ix) found that “female students in
S&E programs did not fall behind in the pipeline; they actually did better
than male students in degree completion and program switch. This find-
ing suggests that although women are less likely than men to enter S&E,
those women who do enter S&E fields are likely to do well. Further,
among students enrolled in 4-year S&E programs in the first year of col-
lege, women tend to have strong family support, high expectation, healthy
self-confidence, and solid academic preparation.” Other studies, how-
ever, have found that women persist in engineering programs—that is,
complete a baccalaureate degree—to a lower degree than men (Adelman,
1998). Seymour and Hewitt (1997:14), defining persistence as intending to
graduate, found that students in science and engineering (excluding the

2The analysis was based on Ph.D. cohorts matriculating from fall 1991 through fall 1995.
The figures are percentages of completion as of fall 2004.

Copyright © National Academy of Sciences. All rights reserved.

To Recruit and Advance:  Women Students and Faculty in U.S. Science and Engineering
http://www.nap.edu/catalog/11624.html

http://www.nap.edu/catalog/11624.html


50 TO RECRUIT AND ADVANCE WOMEN STUDENTS AND FACULTY

social sciences) had a high rate of switching out of their intended S&E
major into the humanities, social sciences, or other non-S&E majors. More
specifically, about 63 percent of freshman who declared the intent to ma-
jor in mathematics or statistics switched to a non-S&E major. Seymour
and Hewitt (1997:19) also found that “women more commonly than men
switched to a major outside the group of their choice.” However, the
results in S&E are mixed: Seymour and Hewitt found that in engineering
the switching rates for men and women were similar, whereas in the
physical sciences men switch more than women. The authors conclude,
though, that women leave S&E at a higher proportion than men.

One view is that, among top students, women are somewhat less
likely to persist in S&E majors than men. The numbers in engineering are
striking: “Only 29% of top undergraduate women remained in that major,
compared with 82% of top undergraduate men” (Schroeder, (1998:75).
Conversely, Adelman (1998) found that among top students in engineer-
ing, the four-year degree completion rates for men and women were simi-
lar. The debate centers, however, simply on whether male or female attri-
tion is comparably higher. There is agreement that both men and women
drop out of S&E, but because fewer women are in S&E to begin with, the
impact may be larger for women.

A large set of variables underlies attrition from S&E (Seymour and
Hewitt, 1997).3  These variables affect both men and women, but they may
affect women differently. Without oversimplifying, models of attrition
tend to begin with attributes of the individual—that is, both the skills and
goals that a student brings to college. Models end with an outcome or
behavior: either persistence or the decision to leave. In the middle is a
complex interaction of the individual with the institutional environment
and external forces. Central points are the interactive nature of the rela-
tionship between the student and the institution (how a student fits into
an institution), the role of multiple factors in predicting whether a student
stays in S&E or not, and the longitudinal nature of the model—that is,
students are constantly experiencing events, institutions are constantly
making demands, and the decision-making process may be played out
repeatedly over the course of a student’s educational process (which is
why some students may leave in their first term of college, while others
leave just before graduating).4

3Seymour and Hewitt (1997) further note that the relative weights of these variables may
differ across particular S&E disciplines—for example, between engineering and science and
mathematics.

4Seymour and Hewitt (1997) note that switchers tend to give more reasons for switching
than non-switchers give for staying—that is, students who switch out of S&E may do so for
multiple reasons. An important consequence is that institutions may have to pursue mul-
tiple intervention strategies to keep students in S&E, although some students find that the
solving of one large problem can convince them to persist.
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At the universities visited, interviewees speculated about the causes
of attrition of females. At one university interviewees noted some of the
problems that could lead to the attrition of faculty or students, including
a lack of female role models, young women’s lack of knowledge about
engineering, and the perception that
“doing it all” is too hard. Similar
views were voiced during other site
visits. In fact, it was suggested that
some younger women observe the
long hours, stress, and lack of family
time experienced by women academ-
ics and decide that “doing it all” is not
for them.

What other factors account for the
attrition of women students? Some re-
searchers have pointed to the differ-
ences in male and female student de-
mographics as an important factor in the probability of completion of an
S&E degree. According to Peter and Horn (2005:v)

While women have increased their representation among younger, full-
time students, who tend to be more successful in completing a college
degree, women continue to represent 60 percent or more of students
with characteristics that place them at a disadvantage in succeeding in
postsecondary education. In particular, women make up 60 percent of
students in the lowest 25 percent income level, 62 percent of students
age 40 or older, 62 percent of students with children or dependents
(among married or separated students), and 69 percent of single par-
ents. All of these characteristics are associated with lower rates of persis-
tence and completion in postsecondary education (e.g., Berkner, He, and
Cataldi 2002).

Another factor in the attrition of women students, as noted in Chapter
2, may be unequal student preparation. To reiterate: women are more
likely to take such mathematics courses as geometry, algebra II, and trigo-
nometry, whereas men are slightly more likely to take precalculus and
calculus. Men may take more S&E prerequisite courses earlier than
women. In addition, men are more likely to take physics and engineering,
while women are more likely to take biology and chemistry (NSF, 2003:
Appendix Table 1-1). Because mathematics is often viewed as a critical
enabling course in science and engineering, it is important that women
develop their mathematical skills prior to or early on in college. In fact,
women may be at a relative disadvantage compared with men because of
differences in mathematics preparation. Likewise, as noted in Chapter 2,
female students interested in computer science sometimes have less expe-
rience than their male peers. The overall concern is simply that college is

If you’re a female, you have to
prove yourself worthy to get
invited into study groups and
work on projects.

—Undergraduate student,
during site visit
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hard enough. Inadequate preparation, while it can certainly be made up
during college, may put additional pressures on students, leaving them
more inclined to leave a program of study. That said, studies that com-
pared similarly qualified male and female students have found similar
levels of persistence. These studies suggest that during the early college
years women tend to lose some self-confidence, self-esteem, and ambi-
tions for an S&E career, while men gain these attributes—that is, the
problem is not moving from high school to college, but rather the difficul-
ties experienced in the early years of college (Seymour and Hewitt, 1997).

Even more important perhaps are the negative experiences at college
that may afflict women students more often or to a greater degree than
male students (Seymour and Hewitt, 1997). One negative experience is
harassment. Harassment, including sexual harassment, occurs on univer-
sity campuses to students, faculty, and staff. It is more likely to be di-
rected at women. Indeed, each year usually brings new media reports of
harassment lawsuits involving universities and university personnel
(Fogg, 2004; Wilson, 2004a). Yet some harassment may go unreported.
Regardless of whether harassment is occurring on a campus, if several
students or faculty members perceive it to be happening, then it is a
challenge to women’s retention and advancement.

That harassment had occurred on campus was intimated by
interviewees during two of the site visits. At one university some faculty
interviewees complained of sexual harassment, inappropriate comments
about clothing, and patting on the head in the presence of undergradu-
ates. At a second university some women students reported that they
were harassed by male faculty. Yet all of the institutions selected for site
visits had taken steps to be more female friendly.

Another experience that may cause women to rethink majoring in
S&E is the isolation of female students. Isolation may occur for several
reasons. The most obvious is that female students are underrepresented
in many S&E courses. However, this is neither a necessary nor a sufficient
cause. Rather, isolation occurs when students and faculty actions create
such an outcome: male students may not want to work with female stu-
dents; female students may assume male students do not want to work
with them; faculty may segregate students.

Yet another factor that may lead to greater female attrition is stu-
dents’ expectations of the future—not only the remainder of their under-
graduate schooling, but also their likelihood of entering graduate school,
what they can expect from graduate school, and their career outlook. The
concern is that female students will hear more negatives than male stu-
dents, including that S&E is overwhelmingly male and that they will not
do as well.

Lack of positive female role models may be held up as a factor under-
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lying the attrition of female students. Of course, anyone can be a role
model, but female students may view the absence of women faculty or the
presence of unhappy female faculty as a sign that they are pursuing the
wrong education.

A final challenge for the retention of female students is the under-
graduate S&E curriculum, which scholars argue is much less interesting
for those students. Indeed, this has been true for some time: “Historically,
curricular content and teaching techniques in the sciences and engineer-
ing not only have done little to encourage girls and women to pursue
their interests in these fields, but also have done damage, affecting girls
and women negatively” (NSF, 1997). Busch-Vishniac and Jarosz (2004:258)
describe how contemporary engineering curriculum may be less female
friendly:

The effects of a rigid segmentation of topics into courses with little com-
munication among them are the isolation of most undergraduates from
the engineering faculty until their 2nd or 3rd year, the presentation of a
picture of engineering that is divorced from application until far into the
curriculum, and distributed authority for the students that makes advis-
ing and mentoring difficult. We expect engineering students to be so
committed to the engineering endeavor from the time they set foot on a
campus that they will pursue courses that offer no insight into engineer-
ing as a profession for a minimum of a year, knowing that after this
“hazing,” there will be the reward of relevant classes. This sort of ap-
proach selectively disadvantages women and minorities, because they
are less likely to be exposed to engineering as a profession and to be
encouraged to pursue engineering careers. For these groups, the struc-
ture of our curriculum is downright unattractive, uninformative, and
uninviting.

All this leads to negative attitudes that push for attrition rather than
persistence.

Graduate Students

Losing graduate students from S&E programs is a particular concern,
since they have presumably already invested much in S&E education.
Evidence suggests that there might be gender differences in completion
rates. Duke University found that in the biological sciences men were
more likely to complete their doctorates than women (76 percent versus
67 percent). But, men and women had similar completion rates in the
physical sciences and engineering (Siegel, 2005). There are various rea-
sons why graduate students might drop out of S&E programs. In a survey
of 3,300 students in chemistry, computer science, electrical engineering,
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and physics conducted in 1993-1994, Fox (2001) found that women were
less likely than men to report being taken seriously and respected by
faculty, being comfortable speaking in group meetings, and collaborating
with male graduate students and faculty. In addition, it appeared that
men received more help than women did in completing activities, such as
writing grant proposals, coauthoring publications, and learning to design
research. Finally, women were more likely than men to report that the
relationship with their adviser was one of “student-and-faculty” com-
pared with “mentor-mentee” or “colleagues.” Such outcomes could in-
crease the chances that female students might leave an S&E program.

Students leave a graduate program prior to completing a Ph.D. for
various reasons that can be grouped into three categories: individual,
institutional, and, perhaps the most important, the intersection of indi-
vidual and institutional. Individual characteristics often relate to a
student’s prior preparation and expectations, compared with current ex-
pectations about the program and expectations about future career pros-
pects. Self-confidence and self-esteem also may be issues. However, some
scholars believe that the focus on the student is overemphasized, that
institutional and organizational characteristics need further scrutiny, and
that ultimately these characteristics may be more important explanatory
factors in attrition (e.g., Golde, 1998; Lovitts, 2001).

Institutional factors include departmental funding, size of the gradu-
ate program, and the demographic characteristics of the faculty (Ferrer de
Valero, 2001). For example, the departure of a faculty member—some-
thing students have no control over—may affect student retention and
attrition. Departmental culture affects how comfortable students feel and
is in part a function of the demographic makeup of faculty.

Interactive factors primarily revolve around the socialization of stu-
dents. Socialization includes relationships with faculty, especially the ad-
viser and mentor, but also relationships with peers. Women’s persistence
at or attrition from graduate S&E programs may differ from those of men
because interactive factors operate differently for women than for men or
because the factors are not equally important to both men and women.
Ferreira (2003) notes that in graduate school women may find a chilly
climate, may face harassment, and may not be engaged by faculty in
professional socialization. If women graduate students are having more
negative experiences in graduate school than those faced by men, they
may be more inclined to leave.
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 RETENTION STRATEGIES

Retaining Undergraduate Students

Many of the efforts to increase women’s participation in science and
engineering have focused on the entry point to academia, the under-
graduate degree. The logic behind this emphasis is evident: a sufficient
percentage of students must enter a university if a sufficient percentage is
to move on into graduate studies and into academic employment. Al-
though the transfer rate of undergraduates to the graduate path is likely
to remain less than 100 percent, the argument is compelling that higher
percentages at entry are necessary if higher percentages of students are to
move to the more advanced levels.

BOX 3-1
Summary of Challenges

Female students may be more likely to leave undergraduate and graduate S&E
programs for the following reasons:

✓ The demographic characteristics of females make them more at risk for
attrition.

✓ Women may have negative experiences, including marginalization, isola-
tion, or harassment.

✓ For female undergraduates, the curricula may not be as engaging as for
male undergraduates.

✓ The characteristics of graduate programs, including departmental culture,
may favor male students.

✓ Women may face financial issues.
✓ Women may more likely have negative, unsupportive, or missing relation-

ships with advisors or mentors.

BOX 3-2
Undergraduate Retention Strategies

✓ Have the institution signal the importance of women.
✓ Strengthen student advising.
✓ Establish mentoring programs.
✓ Change pedagogy.
✓ Increase engagement with students.
✓ Increase professional socialization.
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There are other arguments as well for concentrating efforts on under-
graduates. They are the largest cohort of students educated in academia,
and the quality of the undergraduate student cohort is often the basis for
judging quality among peer institutions. Moreover, accrediting require-
ments, and the fact that undergraduate education is usually administered
by a central office, allow changes to be widely implemented across an
institution. Thus it is not surprising that many institutions have concen-
trated on their undergraduate programs when considering initiatives to
increase the participation of women.

Signaling the Importance of Women

At the institutional level, many different indicators can set the climate
and signal that the institution as a whole is committed to advancing and
retaining women. A relatively simple and low-cost step is to create and
then exploit lines of communication between administrators and students.
Simply communicating with female students that the institution values
their presence can go a long way toward fighting the isolation and
marginalization that female students might feel. Again, as noted in Chap-
ter 2, any steps the institution can take to create a sense of inclusiveness—
through outreach efforts by university officials and administrators di-
rected toward students—would be welcome.

However, for an initiative to succeed in an academic setting, support
must be forthcoming from all levels of the faculty and administration.
Indeed, initiatives must proceed through a campus-accepted approval
process and viewed as a priority at the highest levels. One example is the
presidential-appointed diversity council described in Chapter 2. Univer-
sities can create an office or appoint an official to deal with issues of
concern to women. Indeed, many universities already have such offices
or officials. Committees on the status of women, campus ombudsmen,
and similar groups offer protections for students, places to which stu-
dents can turn for help, advocacy mechanisms for female students, and
entry points for providing further resources. It is imperative, however,
that such groups advertise their presence clearly and widely. One group
should be charged with monitoring student attrition, or, alternatively,
such a task could be carried out by a senior official in the university’s
administration. For example, Carnegie Mellon University conducted
hundreds of interviews with male and female students in computer sci-
ence over a four-year period. Students were interviewed once per semes-
ter. These data collected helped the university to identify obstacles to
students’ success (Blum, 2001).

Finally, on the policy side institutions can signal the value of female
students by crafting female-friendly policies and generally improving
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the campus climate. Many such policies are in fact gender neutral, such
as efforts to enhance campus security, which can certainly benefit any
student. However, some policies and practices are specifically designed
for female students, such as the creation of dedicated housing for female
students in S&E (this initiative is described in more detail later in this
chapter). Such a policy clearly indicates the willingness of the university
to commit significant resources to supporting and advancing women
students, and it acts as a mechanism for fighting isolation and
marginalization. Another policy might be one of ensuring that “all stu-
dents have a safe physical environment in which to work” (Cuny and
Aspray, 2001:15). Yet another policy pursuit might be offering sexual
harassment and diversity training to faculty, staff, and students.

The chancellor of one university made the improvement of campus
“climate” a top priority. The central goals of the climate initiative were to
create new opportunities for frank and open conversation and to deter-
mine how the climate issue is manifested on campus. According to the
chancellor, a desirable climate adds ethnic and gender inclusiveness, as
well as intellectual diversity. In fact, an improved climate benefits all
students, faculty, and staff. Interviewees at one site visit mentioned that
their university, in an attempt to improve the campus climate, undertook
a comprehensive effort to make sexual harassment a university commu-
nity concern. The effort was vigorously endorsed publicly by the admin-
istration and refined and renewed with an array of campus resources.
Information sessions were offered to all employees; sexual harassment
contact persons were identified and trained in every school, college, and
division; and a cross-campus team of facilitators presented information
sessions to the deans, administrative teams, academic departments, and
support units.

Finally, as Cuny and Aspray (2001) note, universities and depart-
ments should publicize their successes in recruiting and retaining female
students. Such visibility is no less important than the policies and prac-
tices undertaken to do so.

Strengthening Student Advising

Advising is a process that continues throughout a student’s time of
study at an institution. Advisers can both offer positive encouragement
and serve as a frontline of defense for students experiencing problems
(Lau, 2003). Cuny and Aspray (2001:15) suggest that universities “de-
velop structural mechanisms that ensure that all students have good ad-
vising. Do not leave students at the mercy of a single, randomly assigned
person. Have the department provide more than one advisor, perhaps a
mentor or academic advisor in addition to a thesis advisor. Have the
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faculty review each student’s progress every year. Have the students con-
fidentially review their advisors each year. Make it easy for students to
switch advisors.” Seymour and Hewitt (1997:30) note that one of the dis-
tinguishing characteristics of “survivors”—those who stayed in S&E in
college—was serendipity: “Serendipity . . . played a part in persistence,
often in the form of intervention by faculty at a critical point in the
student’s academic or personal life.” One way to increase the chances of
this happening is through continual advising and mentoring.

Establishing Mentoring Programs

Women role models can have a significant influence on women stu-
dents, particularly as they move into upper-level courses and begin think-
ing about career choices.5  Visible female leadership can serve as an ex-
ample of how an academic career choice can work for women. At the
graduate student and faculty levels, role models can provide students
with guideposts for navigating their way down a scientific career path. If
such role models are not available on campus, or the field of study sends
a majority of its graduates into nonacademic employment sectors (such as
industry or government), the university can bring women role models to
campus to give insights into careers outside academia. Another alterna-
tive may be the use of web-based mentoring to increase students’ access
to female science professionals “even if they are geographically dispersed
and inaccessible locally” (Packard, 2003:54). However, where both op-
tions are available, face-to-face mentoring and advising may be prefer-
able to “distance mentoring.”

Mentoring plays a significant role in whether students advance in
science and engineering. For students who may be the first in their fami-
lies to attend college, mentoring may lead to the pursuit of graduate
study. However, successful mentoring is a challenge. An important
element is the need to separate mentoring from oversight. For under-
graduates, the authority of the faculty member who may have decision-
making power over grades may be too intimidating a factor in a
mentoring relationship.

Mentoring should not be equated with formal advising, which most
campuses have in some form. In undergraduate advising, faculty are as-

5Mentors of either gender, though, can be effective (Whitten et al., 2003). Good advice for
mentors can be found in Chapter 5, “Mentoring and Being Mentored,” of Making the Right
Moves: A Practical Guide to Scientific Management for Post Doctoral and New Faculty by the
Burroughs Wellcome Fund and the Howard Hughes Medical Institute, 2004, available at
http://www.hhmi.org/grants/pdf/labmgmt/book.pdf. Accessed April 20, 2005.
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signed to advise students on making course choices (and changes) and
dealing with degree program requirements. Mentoring is an approach
that aims to guide students to a successful transition from one stage of
their academic advancement to the next. Mentoring may include engag-
ing undergraduate students in research and guiding them along a re-
search path, such as attending and presenting a paper at a conference,
exploring scholarship or fellowship opportunities, and encouraging ap-
plications to graduate school (COSEPUP, 1997).

Many students look to other students for support and mentoring.
Undergraduate students at the universities visited relied on students a
year or two ahead to give advice about ways to navigate the degree
program, difficult courses, internships, and so forth. Less often did un-
dergraduates turn to graduate students, because frequently they were
teaching assistants with authority over course grades. On some cam-
puses, a women students’ group might organize a talk by a graduate of
the university so that she can share her views on career opportunities
and what is needed to get good jobs. Upper division students, especially,
found that such an event produced extremely useful and practical infor-
mation, because it addressed the issue they were all facing: employment
after graduation.

At one university, although the female population was increasing to a
critical mass, a faculty member was hired to invigorate mentoring efforts
for both undergraduate and graduate women. Because previous efforts to
form a self-sustaining women’s support group had not caught on, the
university’s president made a financial commitment to fund the faculty
member’s support organization, which focused on women in computer
science, and her full-time work on mentoring women. With dedicated
annual funding from the president, the support organization carried out
these activities:

• organized social events aimed at increasing the participation of
female students by providing them with an opportunity to network, form
friendships, and plan collaborations;

• supported an advice network, speakers’ program, alumnae links,
biweekly lunches, student-faculty dinners, group outings, career forums,
and other social and academic events;

• ran a big sister/little sister program for undergraduates, pairing
upper division and graduate students with first-year and sophomore com-
puter science majors;

• actively encouraged undergraduate women to find faculty research
projects and mentors; and

• participated in the annual celebration of women in computing.
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A provost contrasted this list of activities with the lack of women’s pro-
grams elsewhere: “In most other departments and schools there is noth-
ing for women.”

The guide Adviser, Teacher, Role Model, Friend: On Being a Mentor to
Students in Science and Engineering prepared by the National Academies
suggests that faculty members mentoring undergraduates concentrate on
building a respectful mentoring relationship and responding to various
student issues (COSEPUP, 1997). To build trust, this guide suggests that
faculty

• take students seriously,
• do not dictate answers,
• be frank and direct,
• help students to develop self-esteem,
• invite other mentors,
• address fears without belittling, and
• meet on “neutral ground.”

Mentors should help students with, among other things, early fears
and concerns (especially for those students who are the first in their fam-
ily to attend college) about ability and preparation; coursework and aca-
demic goals; undergraduate research experience; and whether or not to
pursue graduate study.

Making Pedagogical Changes

The argument for changing the content or the way S&E is taught to
promote diversity rests on the assumption that men and women learn
differently or appreciate content differently. Hypothetically, it could be
said that female students do not fare as well in courses in which the
manner of instruction relies heavily on group projects and group study,
because female students tend to find themselves on the outside of such
groups.6  Or, female students fare less well in S&E courses that fail to
connect the material taught to real-world applications. Farrell (2002:31)
points out that the “conventional wisdom holds that women are more
inclined to study subjects they find socially relevant.” Studies back up
this wisdom (e.g., Busch-Vishniac and Jarosz, 2004). Universities may
find that, steps to make curricula more applied and more relevant result
in greater interest from women in that curricula.

6Alternatively, female students may do better in team-oriented courses, assuming they
are included, than in other types of courses.
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Finally, because technology is
playing a larger role in the classroom
and being applied in novel ways to de-
liver course content to the students, it
is important to ask whether men and
women benefit differently from such
changes. At one university visited, the
faculty considered making changes to
both content and instruction:

• A course in discrete mathemat-
ics, a subject foreign to most new
women students, was expanded to in-
clude more motivational examples and
“grand challenge” problems to illustrate the relevance of the subject. This
approach is believed to appeal to women students and to teach “comput-
ing with a purpose.”

• A faculty member who teaches the first required course in serious
programming said she and her colleagues were introducing interesting
applications, such as game planning, and bringing more guest speakers to
talk about applications.

It is also important to note that efforts to change pedagogy and course
content can diminish student learning outcomes. For example, Busch-
Vishniac and Jarosz (2004:256) found that “most diversity initiatives aimed
at the undergraduate engineering student population have started with a
curriculum that is known to be unattractive to women and minorities and
have tried using ‘add-ons’ or minor changes to rectify the situation.” They
argue that this approach fails because the add-ons simply place more
pressure on the students, but do not fundamentally fix the problems in
the curriculum.

In view of this problem, it is still not entirely clear what changes
would be beneficial. Some of the obvious changes that could help to re-
tain any student including women are offering supplemental instruction
(e.g., tutoring services) and having faculty endorse and encourage the use
of student support services (Amenkhienan and Kogan, 2004).

Increasing Engagement with Female Students

Retaining women students, particularly in the physical sciences and
engineering, has proved to be an ongoing challenge for many institutions.
One of the critical points is the second year of the degree program when
any student prone to transfer often does so. Of the many possible reasons

We need to do a better job [of
introducing freshmen to inter-
esting material]. Our intro is
pretty hard core: program-
ming, data structures. More
applied courses come in jun-
ior and senior years, but that’s
a long time to wait.

—Department chair,
 during a site visit
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for attrition, some reasons identified by women are a sense of isolation,
because there are so few other women in their area of study, and difficulty
in finding a study or project group. Some institutions have established
programs that specifically address this weak point. The first policy re-
sponse by institutions is to find a mechanism for bringing female students
together. Such a step can create a more supportive environment and make
it easier for female students to access resources and for faculty support to
reach the students. Site visits to successful physics departments have sug-
gested that identifying and engaging potential majors early on is critical
in retaining students (Whitten et al., 2003).

In many undergraduate programs women are a very small fraction of
the enrollment. The programs at one institution were targeted toward
building a community of women so that women students did not feel
isolated. A teaching assistant, widely recognized to be the best, was as-
signed to the women in the engineering section. Some male students
expressed resentment, however, at the perceived special treatment for
women, wondering why there were no “men in engineering” programs.
A woman student replied, “There is; it’s called [name of institution].”

One university created a “women in science and engineering” pro-
gram in response to the disproportionate loss of women from science
majors during the first two years and to women’s feelings of isolation.
Several years later the program was housing over 100 female freshmen
and sophomore science and engineering majors in their own residence
hall. Women in the program take important foundation courses together
and have special lab and discussion sections, access to lab instructors at
regular office hours in their dorm, and a nearby study partner. They are
able to know one another, meet women working in diverse technical
fields, attend special study sections, explore career possibilities, and at-
tend special cultural events. According to faculty advisers, students in the
program earn higher science grades than students in the program who do
not attend the special study sections and students outside the program
overall. According to the anecdotal evidence, most of those who join tend
to stay in the program and build relationships with other students.

Special housing for women in science and engineering exists in sev-
eral colleges and universities. The first residence hall for women in S&E
was established in 1989 by Douglass College at Rutgers, the State Univer-
sity of New Jersey.7  Since that time, universities such as the University of
California, Berkeley, University of Wisconsin, Purdue University, and
University of Michigan have dedicated space for women in science and
engineering. By locating women together in a shared space, it becomes

7See Douglass College: The Douglass Project, at http://www.rci.rutgers.edu/~dougproj/.
Accessed February 27, 2006.
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easier for the university to offer events and programs that engage female
students, such as lectures, dinners, and tutoring sessions (Black, 1999).
For example, the University of Arizona created a living-learning environ-
ment for women in science, engineering, math, and technology that offers
programs and services such as mentoring, tutoring, study groups, writing
assistance, and social and cultural events.8

A complementary approach to such university-led programs is a
bottom-up approach, such as female S&E students joining a professional
society (which could, of course, also be started by interested faculty and
staff). For example, in 1999 female engineering and computer science
students at Baylor University organized a student section of the Society of
Women Engineers (SWE). In an assessment of the benefits of this organi-
zation, Fry and Allgood (2002) found support for the hypothesis that SWE
membership was associated with increased retention of female students.
Dozens of universities have Women in Engineering (WIE) or Women in
Science and Engineering (WISE) programs. These programs undertake a
large variety of activities, including recruitment and outreach, scholar-
ships, mentoring, career development and exploration, study skills, social
opportunities, support, and publicity (Knight and Cunningham, 2004).
Research—although still being developed, refined, and implemented—
has suggested that these programs are beneficial (Marra and Bogue, 2004).

Whitten et al. (2003) have suggested additional steps faculty can take
to “encourage the growth of a warm and inclusive student culture”:

• a student lounge
• a tutorial service
• lab assistants
• seminars
• a chapter of a professional society or club
• social activities

Increasing Professional Socialization

Universities can help to foster a sense of “being a scientist or engi-
neer” among students in three ways: (1) through research experience, (2)
through presentations, and (3) through participation in mentoring, tutor-
ing, or recruitment efforts. The research exposure of undergraduates in
S&E could be quite flexible lasting for weeks, a semester, a year, or longer.
As Gonzalez (2001:1624) notes, undergraduate research is already a com-

8See University of Arizona, Residence Life, Campus Housing, WISE, at http://www.life.
arizona.edu/prospectiveresidents/wise.asp. Accessed April 6, 2005.
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mon occurrence on campus: “Faculty members are integrating under-
graduate students into the research enterprise in a more deliberate fash-
ion than ever before. Undergraduate research programs are proliferating,
and undergraduate research conferences and journals are becoming a
permanent fixture on the university’s landscape.” Most important, under-
graduate research is beneficial to the students who participate, to faculty,
and to the institution (Lopatto, 2005).

Under the heading “How Can Undergraduates Be Involved in Fac-
ulty Research?” Lancy (2003:91) raises some instructive questions:

• Are undergraduates involved in the faculty member’s research? Is
the work treated as an apprenticeship, with tasks graded in level of
responsibility?

• Are graduate and undergraduate students brought together in a
collaborative atmosphere where the entire research enterprise is the
guided discussion? Is the undergraduate given increasingly complex tasks
beyond washing test tubes?

• In writing grants, are undergraduate research assistants written
into the budget? In writing National Science Foundation grants, is a Re-
search Experiences for Undergraduates supplement requested (available
at http://www.nsf.gov/search97cgi/vtopic/)?

• Is the faculty member aware of and does he or she take advantage
of any campus programs that provide funds to support undergraduate
research?

• Do students participate in data analysis, write-up, presentation,
and publication?

• Do undergraduates travel to conferences with the faculty mentor?
Are they socialized into the profession or discipline?

• Are students involved in consulting done by the faculty member?

As for the second aspect of professional socialization, presenting stu-
dent research, Kinkead (2003) suggests that undergraduate research be
“celebrated.” This can be done on campus, at university-hosted confer-
ences, at professional society meetings, and in publications. Some col-
leges and universities host student conferences. A very competitive ex-
ample is the University of California (UC)’s effort to showcase
undergraduate student research as part of its UC Day. A competition is
held to select two outstanding abstracts describing research projects from
each of the eight undergraduate UC campuses.9

9For more information, see University of California—UC Research Opportunities for
Undergraduates at http://www.universityofcalifornia.edu/research/undergrad.html. Ac-
cessed April 6, 2005.
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Finally, students could take an active role in recruiting new under-
graduates. An event tends to be successful when students (undergradu-
ate and graduate) help to plan the event; when students serve as demon-
strators in projects; when the demonstration projects used have real-world
applications; and when some capacity is provided for a hands-on interac-
tion. An additional component is industry participation. Corporations are
generally looking for the recruits who can best contribute to their organi-
zation. An early acquaintance with a company, especially if it offers an
internship or co-op program with the department, often produces the best
recruits for the company.

Retaining Graduate Students

As noted in Chapter 2, the department plays a particularly significant
role in the lives of graduate students. The faculty, especially the thesis
adviser, has a large impact on the retention of women graduate students.
“A student’s relationship with his or her adviser is probably the single
most critical factor in determining who stays and who leaves” (Lovitts,
2001:270). The thesis adviser can ensure that women graduate students
are included in meetings and seminars, as well as social activities cen-
tered on the research group. The adviser can be watchful of practices that
marginalize women students and their contributions. Women graduate
students should be afforded at least the same resources afforded male
graduate students.

BOX 3-3
Graduate Student Retention Strategies

✓ Have the institution signal the importance of women.
✓ Improve advising and mentoring.
✓ Increase engagement with students.
✓ Increase professional socialization.
✓ Make funding more secure.
✓ Provide students with constructive feedback.

Signaling the Importance of Women

Institutions can indicate support of graduate students in general and
of women in a number of ways. As discussed in Chapter 2, institutions
provide infrastructure such as housing and health insurance.
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The department chair can lead the effort to offer the motivational
signaling of support for women graduate students. The chair can rein-
force institutional policy on sexual harassment and initiate and institu-
tionalize departmental policies that facilitate retention.

Cuny and Aspray (2001) suggest that institutions broaden the culture
of their departments—in traditional, male-oriented departments, women
may feel less at home— and that departments seek to be transparent in
their policies, so students do not have to be part of an informal social
network to learn about such matters.

Lovitts (2001:265) prescribes self-assessment: “To address the prob-
lem of attrition, universities and departments—especially ones with high
student and faculty attrition rates—need to assess their cultures and their
climates.” She goes on to point out that “universities can best learn about
the underlying causes of attrition by opening up channels of communica-
tion with current and exiting graduate students. In particular, universities
can better learn about students’ concerns and discontents by sponsoring
focus group discussions with currently enrolled graduate students on an
ongoing basis.”

Improving Mentoring

“Mentoring may be the most important variable related to academic
and career success for graduate students” (Boyle and Boice, 1998:90). Most
thesis advisers also serve as mentors for their graduate students, guiding
them through graduate school and pointing out the career paths that lie
beyond. Ideally, this is a mutually beneficial arrangement, but the super-
visory role that thesis advisers play can also inject some conflict into the
mentor-mentee relationship. Mentoring has already been examined at
length by the National Academies (COSEPUP, 1997). In that report, the
authors note several ways in which mentors may be able to assist gradu-
ate students:

• helping students choose a graduate school
• helping students choose an adviser
• helping students select an appropriate degree program
• planning an appropriate curriculum
• choosing a thesis committee
• helping students adjust to graduate school (e.g., teaching them

organizational or time management skills)
• assisting in a student’s professional growth

The Committee on Graduate Education of the Association of American
Universities (1998) noted that “faculty mentors should confer with stu-
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dents frequently to assess students’
progress, and should provide the de-
partment with periodic assessments on
progress to the degree.” Moreover, “in-
stitutions and departments should
clearly affirm the importance of faculty
mentoring through policy guidelines
and incentives.” Departments can facili-
tate mentoring and advising by estab-
lishing programs in which students can
socialize with all the faculty and ad-
vanced graduate students (Boyle and
Boice, 1998). Mentoring should be a val-
ued part of a faculty member’s activi-
ties, for which faculty could be rewarded.

Increasing Professional Socialization

Much like undergraduates, but more so, female graduate students
need to experience and enjoy professional socialization. First, new gradu-
ate students should be socialized into the expectations of graduate educa-
tion, including theses, examinations, and dissertations, but in a collegial
way involving faculty and advanced graduate students (Lovitts, 2001).
Second, all graduate students could be exposed to the research experi-
ence. Universities could, for example, monitor students receiving research
assistantships and teaching assistantships to ensure women are not dis-
proportionately receiving the latter. Universities also could monitor in-
stances in which graduate students are able to place their names on scien-
tific papers that incorporate research to which they contributed. Indeed,
research productivity is often measured in terms of citations, and it is
important for women to work on research projects and share in efforts to
present findings at conferences or in publication. Finally, all students
could be encouraged to join professional associations and societies, to
attend their meetings, and to present papers or posters.

 Efforts to foster collegiality may benefit from placing students in
communal offices (Boyle and Boice, 1998). Collegiality is needed as well
between graduate classes, not just within one class of students. Advanced
students can serve as informal advisers to more junior students.

Providing Secure Funding for Graduate Students

The time that is required to complete a Ph.D. degree in science and
technology seems to be growing. Thus insufficient funding may contrib-

Within [a few] years of when I
arrived, they hired seven
women; we’re now a third of
the department. This critical
mass is essential. Graduate
students say this is the best
thing about our department—
having all these different role
models.

—Faculty member,
during site visit
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ute to attrition. Departments need to find ways to guarantee funding for
the duration of a graduate student’s enrollment (within reasonable lim-
its). “Gender differences are small in certain indicators of financial sup-
port for graduate training” (Fox, 2001:657), but these measures are often
quantitative and do not measure qualitative issues. Departments could
assess what types of funding graduate students receive and what student
outcomes are linked to different types of funding.

Providing Constructive Feedback

Graduate students are more likely to complete their requirements
faster within a programmatic framework that includes and fosters timely
feedback and greater structure (Boyle and Boice, 1998). Departments could
provide greater structure for students by establishing more regular meet-
ings and setting some deadlines for students, such as to find an adviser.
Finally, department faculty can endeavor to offer quick feedback on a
student’s progress.

Retaining Postdoctoral Fellows

A recent report by the Committee on Science, Engineering, and Public
Policy at the National Academies (COSEPUP, 2000:99) recommended 10
steps that advisers, institutions, funding organizations, and disciplinary
societies could take to aid postdoctoral fellows:

1. Award institutional recognition, status, and compensation com-
mensurate with the postdocs’ contributions to the research enterprise.

2. Develop distinct policies and standards for postdocs, modeled on
those available for graduate students and faculty.

3. Develop mechanisms for frequent and regular communication be-
tween postdocs and their advisers, institutions, funding organizations,
and disciplinary societies.

4. Monitor and provide formal evaluations (at least annually) of the
performance of postdocs.

5. Ensure that all postdocs have access to health insurance, regard-
less of funding source, and to institutional services.

6. Set limits for total time as a postdoc (of approximately five years,
summing time at all institutions), with clearly described exceptions as
appropriate.

7. Invite the participation of postdocs when creating standards, defi-
nitions, and conditions for appointments.

8. Provide substantive career guidance to improve postdocs’ ability
to prepare for regular employment.
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9. Improve the quality of data both for postdoctoral working condi-
tions and for the population of postdocs in relation to employment pros-
pects in research.

10. Take steps to improve the transition of postdocs to regular career
positions.

 CONCLUSION

Enrolling women students in science and technology degree programs
is not enough; universities must do what is possible, within the context of
limited resources, to retain them through the rigors of an S&E degree
program, the challenges of a thesis project, and the search for a research
or academic career. Institutions must continually remind students that
there are promising careers in S&E, but doing so requires better commu-
nications among institutions, departments, and faculty, on the one hand,
and students, on the other. A consistent message of support, backed up
by a commitment from faculty, can go a long way to supporting students
during their journey.
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BOX 3-4
Summary of Strategies for Retaining Women Undergraduate,

Graduate, and Postdoctoral Students

What faculty can do:

• Advise and mentor prospective and current female undergraduate, gradu-
ate, and postdoctoral students.

• Conduct outreach to K-12 institutions to help prepare women for college
and to combat negative attitudes about the place of women in science and
engineering.

• Advise and encourage female students in science and engineering groups.
• Invite female students to participate in research opportunities.
• Participate in bridge programs, campus visits, lectures, and seminars.
• Encourage female students to give presentations at conferences.
• Make curricula more practically relevant and ask whether all students are

equally aided by different instructional techniques and technologies.

What department chairs can do:

• Create an image of the department as female friendly and feature this im-
age in promotional materials and on the department’s web site.

• Communicate with faculty about the importance of diversity in recruiting.
• Support and reinforce a faculty member’s commitment to advising and en-

couraging female students and postdocs through service awards and recognition
during tenure and promotion reviews.

• Monitor the allocation of resources to students and survey students’
opinions.

• Meet with faculty to assess the relationship of curricular content and instruc-
tion methods to student learning outcomes for male and female students.

What deans and provosts can do:

• Devote resources to female undergraduate students—mentoring, advising,
tutoring services, and if feasible, separate housing.

• Craft female-friendly policies on campus.
• Monitor departments’ progress in increasing the percentage of female

students and postdocs.
• Conduct school-wide assessments of status of women.

What presidents can do:

• Publicly state the institution’s commitment to diversity and inclusiveness
whenever possible.

• Create an institutional structure, such as a standing committee, to address
diversity issues within the student body. Charge that committee with monitoring
diversity across the institution and with making recommendations to increase
diversity.

• Demonstrate the institution’s commitment by meeting with female students
and postdocs and devoting resources to programs that assist them.

Copyright © National Academy of Sciences. All rights reserved.

To Recruit and Advance:  Women Students and Faculty in U.S. Science and Engineering
http://www.nap.edu/catalog/11624.html

http://www.nap.edu/catalog/11624.html


71

4

Recruiting Women Faculty

At most universities and colleges a doctorate is the minimum
threshold to enter a career in academia. Fortunately, those re-
cruiting faculty are seeing the number of women receiving

Ph.D.’s in science and engineering (S&E) increasing (Figure 4-1).
The figure reveals that by 2001 “females earned 37 percent of S&E and

57 percent of non-S&E doctoral degrees, up from 8 and 18 percent, respec-
tively, in 1966” (NSF, 2004c). By field, women received from about 10
percent (mechanical engineering) to 67 percent (psychology) of the doc-
torate degrees awarded in 2001 (Table 4-1).

A fair amount of these female Ph.D.’s would be expected to choose
academia for their careers. After all, statistics show that women prefer to
work in academia, compared with industry or government employment.
Yet the percentages of women actually in academic jobs suggest that pref-
erence does not predict outcome. Proportionately more women are em-
ployed in academia at two-year and four-year institutions; proportion-
ately fewer are employed at top research institutions (NRC, 2001). A recent
study of female faculty examined the percentage of male and female ten-
ured and tenure-track faculty in several disciplines, including S&E, at the
top 50 U.S. educational institutions, based on research expenditures
(Nelson and Rogers, 2004). The percentage of assistant professors who
were women and the percentage of doctorates received by women were
contrasted with similar percentages for men. The study found that a larger
percentage of Ph.D.’s went to women, while a smaller percentage of assis-
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tant professor positions were held by women; whereas the trend is the
opposite for men (Table 4-2).

This chapter explores the challenges and strategies for recruiting
women into tenure-track, assistant professor positions—a traditional start-
ing point for the academic career. Almost always, associate or full profes-
sors have risen to their positions from that of assistant professor. Al-
though non-tenure-track jobs, such as lecturer or instructor positions and
adjunct positions, are available, these positions do not offer the same
prestige or security potential as tenure-track positions.

CHALLENGES

Two basic challenges confront university and college officials seeking
to recruit additional female faculty. First, the perception is that women
prefer certain types of institutions for employment. Second, women also
perceive that they have less of a chance of being hired than male candi-
dates do, all other things being equal.

Research suggests that female science faculty are more likely to be
employed by community colleges or institutions that do not offer a doc-
toral degree than by large research universities (Schneider, 2000). Thus
“at the country’s big research universities, the vast majority of professors

FIGURE 4-1 Doctoral degrees received, by broad field and gender, 1966-2001.
SOURCE: NSF (2004c).
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are men” (Wilson, 2004b). A 2002 analy-
sis found that 71 percent of full-time fe-
male mathematics faculty were em-
ployed at institutions that offer no
higher than a master’s or bachelor’s de-
gree. To take one example, women in
mathematics make up 29 percent and 31
percent, respectively, of the full-time
faculty at master’s- and baccalaureate-
granting institutions, but only about 12
percent of the full-time faculty at the
most prestigious research universities (Kirkman et al., 2003).

Why would women prefer to go into another employment sector or
into research institutions that do not grant doctorates? Perceptions of
working conditions at the major research universities, which are per-
ceived to be more negative for women than for men, may be one reason.

An associate dean for sciences at one of the research universities vis-
ited described presenting a workshop on how to apply for academic posi-
tions. When he asked women students how many were interested in such
positions, only about 10 percent raised their hands. They cited negative
perceptions of the tenure clock and the six to seven years of graduate
work required as reasons. The dean commented: “We’re competing with
liberal arts colleges and industry, especially for chemistry, where they
find better working conditions.”

Working conditions can be framed in two ways: policies and practices
and departmental or institutional culture. Women may find less support
or less of a welcome in both respects.

One way in which the academic environment may be less welcoming
to women occurs when the departmental or institutional culture is more
supportive of male academics. A male department chair at one university
noted that although the majority of departments favor the advancement
of women, “bad stories have to do with the particular culture in certain
units.” He expressed frustration that some departments seemed unable to
remove such “cultural baggage.” Interviewees at another university noted
lingering male resistance and occasional harassment by male faculty.
Interviewees at a third university posited that a minority of male engi-
neers resist the inclusion of women not only in certain other cultures, but
also in the United States, where women do not fit the engineering image
for some traditional faculty.

Hostile cultures can result in a lack of action to support change, overt
action to undermine or prevent change, or discriminatory action. At one
institution that had created a faculty mentoring program, some people

It’s hard to persuade female
graduates that an academic
career would be a good
thing. We need to be con-
cerned about the pipeline, or
we won’t have enough future
faculty.

—Dean, during site visit
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TABLE 4-1 S&E Doctoral Degrees Awarded to Women, by Field,
1994-2001

Number

Field 1994 1995 1996 1997

All S&E fields 7,921 8,287 8,651 8,936
Sciences 7,286 7,591 7,874 8,186

Agricultural sciences  249  228  282  260
Biological sciences 2,109 2,217 2,415 2,495
Computer sciences  137  186  139  150
Earth, atmospheric, and ocean sciences  183  170  172  209

Atmospheric  26  23  22  25
Earth  95  91  88  119
Oceanography  38  28  39  38
Other 24  28  23  27

Mathematics and statistics  236  265  231  263
Physical sciences  828  878  842  852

Astronomy  25  30  41  37
Chemistry  625  661  605  613
Physics  175  182  193  193
Other  3  5  3  9

Psychology 2,101 2,181 2,331 2,365
Social sciences 1,443 1,466 1,462 1,592

Anthropology  225  237  225  261
Area and ethnic studies  65  65  76  52
Economics  249  279  263  266
History of science  10  17  10  13
Linguistics  134  102  113  135
Political science and public administration  282  266  305  298
Sociology  283  294  276  334
Other  195  206  194  233

Engineering  635  696  777  750
Aerospace  11  14  24  16
Chemical  113  109  143  122
Civil  80  76  79  80
Electrical  147  173  169  150
Mechanical  69  64  78  88
Materials  83  95  84  106
Industrial  33  50  51  40
Other  99  115  149  148

SOURCE: NSF (2004c).

even worried that the mentors might be sued by the mentees who failed
to get tenure.

A lack of diversity in the department and among majors also may
deter some women from applying for faculty positions. According to
interviewees at another university, for both potential faculty and students
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Percent

1998 1999 2000 2001 1994 2001

9,347 9,086 9,384 9,303 30.2 36.5
8,573 8,297 8,547 8,378 35.7 41.9
 298  280  274  288 23.1 34.0

2,536 2,394 2,618 2,545 40.5 44.8
 159  156  141  155 15.2 18.8
 219  210  230  236 22.2 31.5

 30  22  33  28 20.2 24.1
 127  112  109  115 18.7 29.2

 32  45  46  45 30.4 37.8
 30  31  42  48 39.3 40.0

 297  277  258  276 21.1 27.4
 926  831  835  834 20.8 24.6

 45  33  40  41 17.4 22.0
 695  632  624  628 27.7 31.7
 177  160  163  155 11.3 13.0

 9  6  8  10 10.7 32.3
2,455 2,453 2,410 2,296 62.2 66.9
1,683 1,696 1,781 1,748 37.0 42.9
 262  275  276  262 53.8 58.5

 63  59  67  95 53.3 66.0
 312  291  293  306 22.6 28.2

 19  18  17  8 37.0 20.0
 123  148  134  136 60.6 59.4
 364  356  365  328 30.3 33.4
 317  342  374  337 51.6 58.4
 223  207  255  276 36.5 48.1
 774  789  837  925 10.9 16.8

 15  17  21  28  4.8 13.8
 140  123  151  180 15.6 24.8
 100  89  88  111 11.7 18.7
 156  155  195  203  8.8 12.9

 93  96  96  91  6.8  9.5
 84  88  83  105 15.4 21.0
 40  43  35  44 14.5 21.5

 146  178  168  163 13.6 21.8

the lack of a diverse faculty serves as a deterrent to recruitment and to a
rewarding employment experience. A department with a healthy ratio of
female faculty members may find it has reduced the risks of
marginalization or isolation of any single faculty member and quelled the
concerns of a prospective female hire who may be concerned about how
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TABLE 4-2 Male and Female Tenure-Track Faculty at Top 50 U.S.
Educational Institutions (percent)

Female Male

Ph.D. Ph.D.
Assistant Attainment Assistant Attainment
Professors  (%) Professors (%)

Discipline (%) (1993–2002) (%) (1993–2002)

Biological sciences 30.2 44.7 69.8 55.2
Chemistry (FY 2003) 21.5 31.3 78.5 68.6
Math 19.6 27.2 80.5 72.7
Computer science 10.8 20.5 89.2 79.2
Astronomy (FY 2004) 22.0 20.6 78.0 79.0
Physics 11.2 13.3 88.8 86.6
Chemical engineering 21.4 22.3 78.7 77.2
Civil engineering 22.3 18.7 77.8 81.3
Electrical engineering 10.9 11.5 89.2 88.5
Mechanical engineering 15.7 10.4 84.4 89.6
Economics 19.0 29.3 81.0 70.5
Political science 36.5 36.6 63.5 63.0
Sociology 52.3 58.9 47.7 41.0
Psychology 45.4 66.1 54.6 33.9

NOTE: Percentages may not sum to 100 due to rounding.
SOURCE: Adapted from Nelson and Rogers (2004).

women in a department with no or only one other current female faculty
member are treated.

A second challenge in recruiting women is that even when they do
apply, they are not selected for the position. One reason is that search
committees do not cast a wide enough net. One specific issue raised dur-
ing the site visits was that a thorough search that tries to include women
and minorities is more difficult and time consuming than older hiring
practices that presumably expended less effort to increase the percentage
of women in the applicant pool. Because “casting the net really wide” and
then securing the approval of the dean and provost take so much time, the
“best” candidates are often gone before an offer can be made. Acknowl-
edgment of this situation is not to suggest that efforts should not be made
to identify female and minority candidates. Rather, it suggests that such
candidates are not currently plugged into the hiring network and that it
takes a long time to find them.

Search committees may evaluate women harder than men. In fact,
there is some evidence that both men and women evaluate women harder
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than men, and one study even found
that both men and women preferred
male candidates (Steinpreis et al., 1999).

In Why So Slow (2004), a study of the
advancement of women in academia,
Valian posits a gender schema, a mental
framework or construct that conceptu-
alizes a person or group, can influence
the way that men and women are evalu-
ated. Women have to work much harder
to be evaluated as highly as men—that is, women are undervalued, often
in little ways that build up over time to significant disadvantage (Valian,
1998, 2004). One consequence of faculty holding these schemas is that
hiring decisions are subtly pushed toward favoring male candidates. If
Valian’s argument is correct, then some search committees may not be
aware they are acting in a biased fashion. One survey asked a group of
search committee chairs responsible for searches in psychology depart-
ments how important 30 factors were in the job search and departmental
decision process. The results revealed that the applicant’s gender had a
mean score of 1.38, with 1 equal to “not at all important” and 2 equal to
“slightly important” on a four-point scale (Landrum and Clump, 2004).

We need to convince a lot of
people here that we need
diversity, and that diversity
vs. quality is a false tradeoff.

—University president,
during site visit

BOX 4-1
Summary of Challenges

✓ Academe is one of several career choices for both men and women.  Women,
however, may find major research universities less attractive than other academic
institutions and may be less inclined to seek employment in this sector.

• Perceptions of working conditions are more negative for women than for
men.

• A lack of diversity in the department and among majors may deter some
women from applying.
✓ Women with similar qualifications have less probability of being hired than male
candidates.

• Search committees do not cast a wide net.
• Search committees evaluate women more rigidly than men.
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STRATEGIES

In hiring female faculty, two general issues arise: how to get more
women to apply and how to increase the percentage of women selected.
Universities have directed much of their attention toward the first issue.
However, both challenges can be addressed by motivated universities.

A professor at one university said that the department as a whole
must be enthusiastic about new hires. The best solution is the most diffi-
cult: raising the consciousness of search committees and persuading them
to work the phones and keep looking—even when qualified candidates
are already apparent—in order to include women in the short list of can-
didates to be interviewed.

As noted earlier, at the universities visited, the percentage of women
faculty recruited has increased, indicating the success of the programs
and changes that these institutions have put into place. Most of the pro-
grams involved efforts to increase the percentage of women in applicant
pools or to improve the climate for women faculty on campus. Many of
these programs, such as child care, potentially benefit all faculty.

BOX 4-2
Strategies for Recruiting Women Faculty

✓ Have the institution signal the importance of female faculty by making pos-
itive declarative statements, establishing a committee on women, exercising over-
sight over the hiring process, and devoting resources to hiring women.

✓ Modify and expand faculty recruiting programs by creating special faculty
lines, diversifying search committees, encouraging intervention by deans, and as-
sessing past hiring efforts.

✓ Improve institutional policies and practices such as the tenure clock, child
care, leave, spousal hiring, and training to combat harassment.

✓ Improve the success rate of women candidates by means of career advis-
ing, networking, and enhancing qualifications.

Signaling the Importance of Female Faculty

At the institutions visited, top administrators very publicly supported
the goal of advancing women and acted on those statements. Interviewees
at one university felt that the dean and provost were critical to building
women faculty participation from the top, because they can influence
new hiring and provide funding. General approaches are implemented
by an institution, but often the committee found that the impetus for the
change originated with an individual, usually an individual with the
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power at the institution to lead, set, and enforce policy. For example,
interviewees attributed recent progress at one university to many differ-
ent forces and individuals over two decades, but also to the fact that the
current provost had professed his determination to hire more women.
The levels of power varied; some were deans, some were provosts, some
were department chairs. At each level, actions were taken that spurred
changes. The actions taken, and the policies set and adhered to, conveyed
the message that these initiatives, programs, and efforts were not cos-
metic, but represented commitment by the individuals and the institu-
tions to bringing about change.

 It was noted, however, that such “inspired” individuals were present
on all of these campuses; they were not unique. Such an individual was
seen as an insider, one who really understood the institution, but who
may have absorbed the concepts and ideas elsewhere or outside the insti-
tution. For example, at one institution a sabbatical spent at a federal
agency led one dean to institute the new policies he had encountered
elsewhere.

Institutional signaling also can be carried out by adding a diversity
component to an institution’s strategic plan either at the level of the insti-
tution or, in the case of one school visited, at the college or school level. By
incorporating the women’s advancement initiative into its strategic plan,
this institution ensured that the goals would be institutionalized into the
infrastructure of the university. As suggested by the college of
engineering’s strategic plan, various areas could be profitably addressed
in such a document—that is, it could include statements on improving the
climate by making it fairer or more equitable; crafting a clear and trans-
parent hiring policy, one that also promotes the idea of inclusiveness; or
making administrative officials responsible for departmental progress in
diversifying faculty.

Yet another form of institutional signaling is to create an organiza-
tional mechanism for oversight into departmental hiring practices. At a
minimum, deans and provosts can remind faculty search committees that
one component of the search is a diversity element. The engineering de-
partment at one university recognized that search committees are not
usually trained for their jobs. It therefore put together a training program
and “faculty hiring toolkit.” The dean had input into the process, requir-
ing that each search list include women and minorities. Today, each search
committee must be approved by the dean and provost. During the report-
ing process, the dean’s office ensures that, even if the committee does not
recommend a woman or minority candidate, it did cast its net widely. The
dean receives the curriculum vitae of all finalists, including those not
hired, and the dean and provost either approve the process or order the
search extended.
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Another signal is to create a com-
mittee on the status of women or assign
a powerful administrator oversight on
the issue of diversity at the institution.
Some institutions appointed dedicated
senior administrative personnel to ad-
dress faculty diversity, such as a vice
provost or dean. Others placed women
on advisory boards and university com-

mittees that wielded significant power on the campus. A similar step was
taken recently at Princeton, where a position of special assistant to the
dean of the faculty was created to oversee gender equity issues (Wilson,
2003).

A significant indicator that an administration is committed to ad-
vancing women is the appointment of staff to an initiative, rather than the
appointment of an ad hoc committee, or the request that a faculty member
lead the initiative as part of his or her service duties to the institution. For
example, when the president of one university decided that gender and
racial inclusiveness would be one of the university’s highest priorities, he
created a diversity advisory council, which he chaired. The council stud-
ied the situation and issued a statement acknowledging that the univer-
sity was not doing well in this area. Each of five working groups made
recommendations, which the council then began to implement. They col-
lected best practices, so that colleagues would know what practices
worked in one department or college. The president hoped that the suc-
cess of women undergraduates would be noted and given high priority
by other departments. The council also discussed making diversity a com-
ponent of the performance evaluation of deans.

Finally, signaling can take the form of offering special incentives or
resources for hiring female faculty. Institutions have also established tar-
geted hiring initiatives or faculty recruiting programs and incentives to
support them.1  For example, one university adopted a hiring initiative to
respond to strategic opportunities for increasing hires of women and tar-
geted minorities. The program also included spousal hiring. Each school
or college developed an internal process for implementing the program.
Over a four-year time period, about 27 percent of faculty hired in the
biological and physical sciences were women.

It’s important for everyone to
know they’re not lowering
the bar in hiring women.

—Faculty member,
during site visit

1In at least one case, the institution (University of Nebraska) was directed by the state to
increase the percentage of women and minority faculty members (Anonymous, 2003).
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Modifying or Expanding Faculty Recruitment Programs

Some institutions have chosen to tackle the problem of how to hire
more female faculty by modifying or expanding their faculty recruitment
programs.2  Universities have taken such steps as

• Engaging in focused faculty recruiting. Institutions made recruiting
for women and minorities a priority for some positions in addition to the
normal availability of faculty positions.

• Providing incentive grants. One institution visited provided funds
targeted for new women faculty hires. This institution found, however,
that because no departmental investment was built into these grants, the
impact of this initiative was not lasting. The institution required the de-
partment to provide some matching funds, ensuring departmental invest-
ment in ensuring the success of the faculty member. Similar steps were
taken at Duke University, whose president recently announced that the
university would “spend $1 million per year, indefinitely, to ‘enhance the
strategic hiring of women and minorities’” (Wilson, 2003).

• Taking steps to diversify search committees. It may be helpful if a
search committee presents a more diverse face to the candidates and it
strengthens a university’s claim for striving for diversity. Such a strategy
also broadens the network to scout potential candidates.

• Casting a broader net to identify candidates. Some institutions required
search committees to delve more deeply into the pool of candidates be-
fore going forward with invitations for job talks. At one of the private
universities, no search was permitted to go forward unless a qualified,
credible female or minority candidate was included in the short list and
invited to give a job talk. According to the members of this institution,
this policy had positive effects. One was that the search committee con-
ducted a much more thorough search than it might have otherwise. Usu-
ally, in addition to considering the applicants for an announced position,
search committees relied on personal networks with colleagues at other
institutions. To find additional candidates, search committee members
asked whether colleagues making recommendations could also suggest
women or minority candidates. This request usually resulted in the emer-
gence of several qualified candidates. However, it was noted that these
names came forth only when search members specifically requested such
candidates.

• Valian (2004:217) offers several strategies for broadening the net.
First, even though top-tier institutions “do not want to hire people from
lower-tier institutions,” more women are located in lower-tier institu-

2See, for example, the practical steps suggested by the University of Wisconsin
ADVANCE Program (2005).
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tions, and because productivity and location may be related, candidates
from low-tier institutions may be even better than they look, especially if
they are outperforming typical productivity for their location. Second,
institutions should go out of their way to attract underrepresented fac-
ulty, which may be as simple as faculty at the hiring institution personally
contacting peers at institutions. Third, universities can write job descrip-
tions in a way that encourages women, among others, to apply.

• Having institutional executives intervene. If the current approach to
hiring faculty is not producing increases in diversity, then that approach
could be modified by, perhaps, calling for greater oversight by deans.

• Collecting statistics on hiring processes and outcomes to aid in assess-
ments. Departments could collect data on each search by gender. Such
data could include the number of candidates, number of candidates inter-
viewed, number of offers, and number of hires. In addition, departments
could collect data on the composition of their search committees, which
could then be aggregated to the level of the school. The University of
Pennsylvania’s 2003 report, “Gender Equity: Penn’s Second Annual Re-
port,” is an example of such data (University of Pennsylvania, 2003).3

Improving Institutional Policies and Practices

Institutions could adopt various policies and practices that would
make them more attractive to prospective candidates of either gender
(Sullivan et al., 2004).4  These policies and practices include the following:

• Extending the tenure clock. One associate dean noted that childbirth
used to be a “big impediment” in the careers of women, who were dis-
couraged from taking time off. Now, however, faculty policies specify
that any faculty member who wants an extension of the tenure clock to
allow time off after childbirth may request it directly from the provost,
and approval is expected. Extensions are not limited by the number of
children or the gender of the parent. Obtaining a tenure clock extension
for any other reason is said to be very difficult. Extension of the tenure
clock is discussed more fully in Chapter 5.

• Establishing parental leave policies and child care. The dean at one
university established a parental leave rule that allows either parent to
take paid leave for one quarter. Another university examined the status of

3For links to this report and other research university gender equity reports, see http://
www7.nationalacademies.org/cwse/gender_faculty_links.html. Accessed April 28, 2005.

4See Ward and Wolf-Wendel (2004) for a discussion of some reasons why it is difficult to
establish or use such policies. See Quinn et al. (2004) for a list of recommendations of how
to overcome the problems that often result from family-friendly policies.
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child care through the joint efforts of a
university committee and an office on
child care.

• Creating spousal hiring programs.
A large number of faculty members are
married to other professionals, many of
whom are also academics. Wolf-Wendel
et al. (2003:163) suggest six broad ap-
proaches to helping the spouses and
partners of faculty members find suit-
able jobs: offering relocation assistance,
hiring a spouse or partner into an ad-
ministrative position, hiring a spouse or partner into a non-tenure-track
position, creating a shared position, creating a joint position with a nearby
institution, or creating a tenure-track position for the spouse or partner.5
This kind of program was being used by the university not located in a
large metropolitan area because the lower percentage of potential em-
ployers reduced employment prospects for the spouse or partner. Of
course, efforts to hire both spouses or partners depend to some extent on
what each one does professionally. It is possible to offer a shared position
to two physicists. Hiring two faculty in two different departments re-
quires coordinating the efforts of those departments or of two different
institutions.

• Instituting sexual harassment sensitivity programs. During the site vis-
its, many people pointed out that within each discipline certain academic
departments have reputations for being receptive or not receptive to
women. To improve the climate of a department for current faculty and to
aid in recruiting women faculty, some institutions have taken steps to
combat sexual harassment. At each institution the committee raised the
issue of sexual harassment. Most institutions responded that they have in
place policies against sexual harassment and programs designed to edu-
cate employees. At some institutions the policies were buttressed by per-
sonal meetings with a dean or other member of the administration. Some
institutions also have implemented pay equity reviews and conducted
periodic salary equity studies to determine the comparability of compen-
sation among faculty.

Improving the Positions of Candidates

Doctorate-producing institutions must assume some of the burden
for enhancing the recruitment of female faculty. They need to do the best

 I’m proud to say we have
transformed the two-body
problem into a two-body
opportunity.  You find out
that smart professional peo-
ple marry smart professional
people.

—Provost, during site visit

5For a discussion of the problem and possible solutions, also see McNeil and Sher (1999).
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job they can to outfit their graduates as candidates with high-quality
credentials and recommendations. Actions that doctorate-granting insti-
tutions have taken to improve their own graduates include

• improving doctoral/postdoctoral training, including on conduct-
ing individual research and grant writing;

• ensuring that doctorates and postdoctorates are included in pub-
lished research endeavors;

• directing women toward career resources provided by the institu-
tion, professional associations, and other entities;

• offering career advising and mentoring; and
• encouraging networking, because during a hiring season access to

informal knowledge is often as important as finding job announcements.6

CONCLUSION

Many women have the prerequisites to be successful faculty. Of those
who seek employment in academia, as opposed to employment in indus-
try or the government, many have ambitions to be at the top institutions.
One problem facing such women is that some of the challenges of achiev-
ing academic employment hit the average female doctorate and potential
job candidate harder than the average male doctorate.

The challenges include negative reinforcement during graduate
school, negative perceptions about the quality and likelihood of success-
ful academic employment, and a tougher time in the hiring process. Those
challenges, combined with the many more male applicants for positions,
have resulted in fewer women in top academic institutions, despite the
fact that so many women have the necessary credentials.

6One starting point is NETWORKING—Why You Need to Know People Who Know People by
Patricia Rankin and Joyce Nielsen (2004).
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BOX 4-3
Summary of Strategies for Recruiting Women Faculty

What faculty can do:

• Offer career advice and mentoring to doctoral and postdoctoral students.
• Assist doctoral and postdoctoral students in compiling a strong application

package.

What department chairs can do:

• Create an image of the department as female friendly.
• Communicate with faculty about the importance of diversity in recruiting.
• Make departmental policies and practices transparent.
• Encourage faculty to work with doctoral and postdoctoral students for ca-

reer placement and support their efforts.
• Diversify search committees.
• Evaluate and broaden efforts to publicize position openings.
• Identify ways to limit service requirements for junior faculty.

What deans and provosts can do:

• Communicate with department chairs about the importance of diversity in
recruiting.

• Review policies on tenure clock, child care, leave, and spousal hiring. Pol-
icies could be made transparent.

• Conduct an assessment of recent hiring efforts and outcomes.
• Get involved in departmental searches.
• Institute human resources programs on sexual and racial discrimination.
• Evaluate recent departmental job offers for fairness in allocation of resourc-

es and salary.
• Consider the feasibility of special hiring slots for female faculty.
• Offer incentives to departments that are more inclusive.

What presidents can do:

• Publicly state the institution’s commitment to diversity and inclusiveness
whenever possible.

• Create an institutional structure, such as a standing committee, to address
diversity issues within the faculty. Charge that committee with monitoring diversity
across the institution and with making recommendations to increase diversity.

• Demonstrate the institution’s commitment by meeting with faculty, encour-
aging the use of resources to enhance hiring strategies, and examining the institu-
tion’s policies and practices on faculty issues.
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5

Advancing Women Faculty

This chapter explores the challenges confronting female faculty who
have successfully been hired into tenure-track positions and strat-
egies for dealing with these challenges. Academics appointed to

tenure-track positions have three major changes in status: (1) moving
from tenure track to tenure; (2) moving from assistant professor to associ-
ate professor (sometimes these first two changes occur at the same time);
and (3) moving from associate professor to full professor. Traditionally,
those on the tenure track who expect to be or are denied tenure often
leave their universities for positions elsewhere. Moving from associate
professor to full professor is not always a requirement of tenure. Some
faculty remain associate professors. The next step is to make sure these
faculty advance, receive tenure, and ultimately receive a promotion to full
professor. There are fewer women in senior faculty ranks across all disci-
plines (NRC, 2001).

CHALLENGES

Four challenges confront female faculty: (1) lower tenure and promo-
tion rates, (2) longer time to promotion, (3) lower retention rates, and (4)
lower job satisfaction. Taken together, these challenges diminish the prob-
ability that female faculty will remain at a university, lower the efficiency
and productivity of faculty, and make an academic career less satisfying.
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Lower Tenure and Promotion Rates

Studies have suggested that women are less likely than men to re-
ceive tenure or a promotion. Nationally, for science and engineering (S&E)
doctorates working in academia, the likelihood of tenure was lower for
women (NRC, 2001). In a more recent analysis of national data collected
by the National Science Foundation (NSF), women were several percent-
age points less likely than men to be tenured and less likely to be pro-
moted to senior ranks (NSF, 2004a). Other studies, focusing on specific
fields, found that female academic biochemists were less likely to be pro-
moted than male ones (Long et al., 1993), and women faculty in medicine
were less likely than male faculty to attain the rank of full professor (Ash
et al., 2004).1

Longer Time to Promotion

According to one study, across all fields (S&E and non-S&E) except
for engineering and mathematics/statistics, women must wait longer to
attain tenure. Significant differences in which men were favored were
found in the biological sciences and psychology and the social sciences.
Interestingly, in engineering women were significantly more likely to re-
ceive tenure first (Astin and Cress, 2003). Elsewhere, a study of physician
faculty of U.S. medical schools found that women were “much less likely
than men to have been promoted to associate professor or full professor
rank after a median of 11 years of faculty service” (Tesch et al., 1995).

Interviewees at the sites visited echoed these broader trends. A col-
lege of engineering report at one university noted that women either left
or were promoted at a slower rate than men. According to a dean of
engineering at another school, women faculty are slower to be promoted
than men, and retention is not as good. “They have yet to tenure a woman,
and I’m getting ready to leave,” said a chemist with good grants and
teaching awards. A physicist observed that she was “the only tenured
professor in the hard sciences.” Another aspect of the situation was per-
haps best summed up by a dean of the college of sciences who said that,
despite changes, the academic community still has a traditional bias
against young women who interrupt their careers to start a family.

1A new study of academics using the Survey of Doctoral Recipients from 1973-2001,
suggests that there is no gender difference in the promotion to tenure or full professor in
the sciences overall (Ginther and Kahn, 2006). This study differs from earlier studies in that
it excludes the social sciences.
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Lower Retention Rates

Data on female faculty retention rates are mixed. One study found
that female faculty have higher attrition rates than male faculty both be-
fore and after tenure (August and Waltman, 2004). On the other hand,
“statements by college and university presidents, deans, and department
heads that it is impossible to retain highly qualified female science and
engineering faculty members in their institutions led to a study conducted
at The Henry Luce Foundation. The unpublished data submitted by more
than 180 colleges and universities reveal that the retention rates of faculty
members hired into tenure-track positions in the physical sciences, math-
ematics, and computer science over the past 15 years, are virtually identi-
cal for women and men (73%)” (Rosser and Daniels, 2004:133).

Lower Job Satisfaction

There is some evidence that, in general, women are less satisfied in
the academic workplace than men and are more likely to leave academia
during the first seven years (Trower and Chait, 2002). A consequence of
lower satisfaction may be unhappiness in the profession, which in turn
may lead to lower productivity, lower retention rates, and a reduced pool
of future academics. Indeed, one concern is that “unhappiness gets trans-
mitted to younger women starting out and may help scare a new genera-
tion away from academia” (Lawler, 1999).

An important point is that women are more likely to perceive career
impediments that have a gender component. In fact, one study based on a
1990 survey of selected full-time faculty at the School of Medicine at Johns
Hopkins University (Fried et al., 1996) recorded a variety of negative
perceptions for women. For example, 52 percent of women and 18 percent
of men surveyed, agreed with the statement: “There are gender-based
obstacles in my division to career success and satisfaction of women.”
Seventy five percent of women and 32 percent of men agreed with the
following statement: “Men have difficulty taking careers of women fac-
ulty seriously and accepting women as colleagues.” Finally, 10 percent of
women and 2 percent of men agreed with the statement: “I have been
harassed sexually on the job.” A larger study of faculty in academic medi-
cine by Carr et al. (2000) reached similar conclusions (Table 5-1). These
two studies suggest that female faculty are conscious of gender-based
obstacles—to whatever extent they exist.

UNDERLYING CAUSES OF CHALLENGES

Several causes may underlie these four challenges: inadequate pro-
tection of research time; fewer institutional resources devoted to women
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TABLE 5-1 Perception and Experience of Discrimination and
Harassment by Gender

Adjusted Mean Adjusted Means
Valueb (Percent) (95% CD)c

Women Men Percentage
Problema (n=953) (n=1010) Points p value

Respondents who perceived
gender-specific bias in the
academic environmentd 11 90 47 (43-52) <0.001

Respondents who personally
experienced gender bias in
professional advancemente 60 9 51 (48-55) <0.001

Respondents who personally
experienced gender advantage in
professional advancement 31 11 20 (16-23) <0.001

Respondents who personally
experienced harassmentf 52 5 47 (44-50) <0.001

aEach question was scored on a scale of 1 to 5. Responses of 3, 4, or 5 were counted as
positive.
bAdjusted for medical school, specialty, ethnicity/race or minority, and years since first
faculty appointment.
cValue for women minus the value for men.
d1 = no, never, 5 = yes, frequently
e1 = no, 2 = not to my knowledge, 3 = possibly, 4 = probably, 5 = yes
f 1 = number 2 = yes.
SOURCES: Carr et. al (2000).

than to men; work-family conflicts; and an alienating departmental cul-
ture.

Inadequate Protection of Research Time

All faculty must balance among three principal professional activi-
ties: research, teaching, and service.2  Together, these activities form the
experience on which faculty are judged in tenure and promotion deci-

2More precisely, in its National Survey of Postsecondary Faculty (NSOPF), the Depart-
ment of Education asks respondents to break down their work time by estimating the
percentage of time spent on (and, separately, the percentage of time the respondent would
prefer to spend on) teaching undergraduate students, teaching graduate students, research/
scholarship, professional growth, administration, service, and other work, including con-
sulting, freelance work, and other non-teaching professional activities.
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sions. At major research universities, re-
search is often given more weight than
the other two categories. Protecting re-
search time, in an inverse relationship
with rank, is critical for faculty: the more
junior faculty need the most research
time.

It is asserted in the literature that
women face more alternative commit-
ments for their time than men. These
commitments—from both inside and
outside the university setting—reduce
the amount of time women can spend
on research, and thus lower their prob-
ability of advancing through the ranks
of academia. Within the university set-
ting, women accept or are assigned
more service tasks or more demanding

teaching duties. Women may be more likely to end up as mentors and
advisers; they may be asked to serve on many committees to make the
committees more diverse; and they may be less likely to say no (Fogg,
2003a). Outside the university, women have more parental duties that can
cut into research time.

Interviewees at one university noted that there was too much advis-
ing and committee work, which take away time for research. The chair of
an engineering department pointed out the fortitude of women needs to
be higher than that of men, because the pressures are greater on women
to serve on many committees and serve as mentors. Overall, interviewees
suggested that the differential tendency for women faculty members to
mentor, volunteer, and otherwise be a “good citizen” may hold women
back academically.

Fewer Institutional Resources

A second cause of the challenges facing women is that female faculty
may receive less institutional support and resources than male faculty. A
1999 Massachusetts Institute of Technology (MIT) study found that “in
some departments, men and women faculty appeared to share equally in
material resources and rewards, in others they did not. Inequitable distri-
butions were found involving space, amount of nine-month salary paid
from individual research grants, teaching assignments, awards and dis-
tinctions, inclusion on important committees and assignments within the
department.” Although it is difficult to measure gender disparities in
institutional resource allocation, one exception is salaries, because of the

In the sciences, women have
a more challenging set of
expectations, especially
faculty early in their career.
Certain milestones need to be
passed as a function of
time—number of publica-
tions and so on. And if a
person misses one, it’s not
positive. These are rules
made by the boys. It’s a
challenge for women because
of family responsibilities they
may have.

—Dean, during site visit
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many studies conducted comparing women’s salaries to men’s. In
academia, women at comparable levels tend to receive lower salaries than
men (Ginther, 2001, 2004; NRC, 2001). The salary gap has, however, di-
minished over time, and academic salaries are affected by many factors,
including demographic and employer characteristics and the academic
activities of faculty. Again, these national trends were reflected in the
experiences recounted by the interviewees.

Work-Family Conflicts

The conflict between managing family and work is often called the
greatest problem facing female faculty. Women, who are frequently moth-
ers and primary caregivers, face more pressures to balance professional
activities and home life demands. An MIT study (1999) found that work
and family pressures could be difficult to manage, particularly for the
junior faculty: “Junior women faculty felt included and supported in their
departments. Their most common concern was the extraordinary diffi-
culty of combining family and work.”

Having children can place enormous pressures on female faculty. The
evidence suggests that families tend to affect women negatively but men
positively, as suggested by the results of one study by Mason and Goulden
(2002): “In the sciences and engineering, among those working in
academia, men who have early babies are strikingly more successful in
earning tenure than women who have early babies.” Similar findings
appear in other research (NRC, 2001; NSF, 2004a).

Evidence collected during the site visits supported these concerns.
For example, at one university a female department chair said, “The single
biggest obstacle against progressing in academia is simple, overwork.”
She also pointed out that some women, especially those who want chil-
dren, leave “because it’s simply not possible to have two full-time careers
and kids.”

At another university one female faculty member reported a lack of
sympathy for her child-care needs; meetings are often scheduled at times
that either she or her husband has to take care of their child, and the
expectation is that she will be the one to do that. Other faculty also re-
ported child-care problems, such as being unable to attend meetings at
times when child care is not available. Another described a general lack of
consideration for parents, which he described as a problem nation-wide.

An Alienating Departmental Culture

A final cause of the challenges facing female faculty derives from
historically male-oriented departmental and institutional norms and
structures. A female-unfriendly work environment can produce female

Copyright © National Academy of Sciences. All rights reserved.

To Recruit and Advance:  Women Students and Faculty in U.S. Science and Engineering
http://www.nap.edu/catalog/11624.html

http://www.nap.edu/catalog/11624.html


92 TO RECRUIT AND ADVANCE WOMEN STUDENTS AND FACULTY

isolation or marginalization, which undermines the efforts of female fac-
ulty to obtain tenure or a promotion, and the possibility that different
criteria are used to judge male and female faculty in tenure and promo-
tion cases.

An extreme product of this culture can be harassment of female fac-
ulty. Harassment, including sexual harassment, occurs on university cam-
puses to students, faculty, and staff. It is more likely to be directed at
women. In a 1990 faculty survey conducted at the School of Medicine at
Johns Hopkins University, 10 percent of the women surveyed indicated
they had been sexually harassed on the job (Fried et al., 1996). Indeed,
each year is likely to bring new media reports of harassment lawsuits
involving universities and university personnel (Fogg, 2004; Wilson,
2004a). Yet some harassment may go unreported. Regardless of whether
harassment is occurring on a campus, if several students or faculty mem-
bers perceive it to be happening, then it is a challenge to women’s reten-
tion and advancement.

Perhaps less obvious than harassment but no less important is the
marginalization of women faculty on campuses. Not only should univer-
sities have sufficient percentages of women faculty, but they also should
participate in the life of their field and in the university. The themes of
marginalization (being excluded from positions or organizations of
power) and isolation (being excluded from the scientific community) were
raised in the context of the MIT report (1999), where “a common finding
for most senior women faculty was that the women were ‘invisible,’ ex-
cluded from a voice in their departments and from positions of any real
power. This ‘marginalization’ had occurred as the women progressed
through their careers at MIT, making their jobs increasingly difficult and
less satisfying.”

Once the issue of isolation is raised, many women at higher education
institutions acknowledge that it is a problem:

Isolation is widely recognized as a problem for women in academic sci-
ence, carrying with it a variety of negative consequences including stig-
ma, depletion of self-confidence, and exclusion from access to informal
sources of professional information. Informal networks are indispens-
able to professional development, career advancement, and the scientif-
ic process. Contiguity of helpful colleagues improves the conditions for
scientific achievement; lack of sympathetic interaction lowers it. Isolated
individuals not only lack social psychological support, but also the so-
cial capital, which underlies success. (Etzkowitz et al., 1994:52)

Interviewees at three of the four institutions visited felt that women
were isolated at those institutions. One female professor said that her
department tended to “hire really good women because they are really
good women—but they have no connection with the rest of the depart-

Copyright © National Academy of Sciences. All rights reserved.

To Recruit and Advance:  Women Students and Faculty in U.S. Science and Engineering
http://www.nap.edu/catalog/11624.html

http://www.nap.edu/catalog/11624.html


ADVANCING WOMEN FACULTY 93

ment.” The women were successful, but had no natural collaborators.
Some male students at another institution visited did not want the reputa-
tion of including women in their study groups. At a third university one
faculty member said she had no female peers to talk to, because the two
other female colleagues were senior to her.3

Yet another problem is different kinds of evaluations being applied to
female and male faculty. This problem could manifest itself in two ways.
First, if female faculty face harder criteria from external reviewers for
publications or grants, then their productivity might be lower, which
would in turn translate into a more difficult tenure or promotion review.
Second, if internal reviewers such as tenure and promotion committees
review women using criteria different from those used for men, women
may find it more difficult than men to advance in their careers. Persell
(1983) found evidence that the quality of work had different effects on the
careers of men than those of women. Quantity of work also had different
effects: quantity counted less for men, who produced more publications,
than for women, who produced fewer publications. However, Steinpreis
et al. (1999) found that both men and women evaluated the curriculum
vitae of tenure candidates equally—that is, they were equally likely to
award tenure to male and female candidates, whom they rated similarly
for teaching, research, and service.

BOX 5-1
Summary of Challenges

✓ Women faculty have lower rates of tenure and promotion.
✓ Women faculty must wait longer to receive a promotion.
✓ Women faculty have lower rates of retention.
✓ Women faculty have lower job satisfaction.

3The danger for a department with few women is that if women faculty prefer a depart-
ment with more women, they may leave for such departments. The department of chemis-
try at Rutgers University has admitted encouraging women to come to Rutgers for this
reason (McGinn, 2005).
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STRATEGIES

As noted earlier, at the universities visited the percentage of women
faculty recruited has increased, indicating the success of the programs
and changes that these institutions have put into place. Most of the pro-
grams involved efforts to increase the percentage of women in applicant
pools or to improve the climate for women faculty on campus. Many of
these programs, such as child care, potentially benefit all faculty.

BOX 5-2
Strategies for Advancing Women Faculty

✓ Have the institution and departments signal the importance of women.
✓ Create and reinforce female-friendly policies.
✓ Strengthen mentoring.
✓ Engage women faculty more fully in the institution.

Signaling the Importance of Women

At the institutions visited, top administrators very publicly supported
the goal of advancing women and acted on their statements. Interviewees
at one university felt that the dean and provost were critical to increasing
women faculty participation at the top, because they can influence new
hiring and provide funding. General approaches are implemented by an
institution, but often the impetus for the change originated with an indi-
vidual, usually one with the power at the institution to lead, set, and
enforce policy.

As noted earlier, interviewees attributed recent progress at one uni-
versity to many different forces and individuals over the past two de-
cades, but also to the fact that the current provost was determined to hire
more women. It was the provost who oversaw the first gender equity pay
exercise in the early 1990s and a follow-up study toward the end of the
1990s.

Department chairs play a critical role in a faculty member’s career.
For women faculty, especially when a woman is the first woman in that
department or school, the demand for committee service can be very
high, especially at those institutions seeking to increase women faculty. In
such situations the chair can play an important role in shielding junior
faculty from excessive requests. Because the chair also determines teach-
ing assignments, he or she can work to ensure that no one faculty member
has to shoulder an undue burden in both teaching load and rotation.
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Teaching load encompasses the number
of courses taught, the number of course
preparations (i.e., the number of differ-
ent courses taught), and course level
(e.g., undergraduate versus graduate).
For example, a young faculty member
who is asked to teach substantively dif-
ferent courses every year will likely
spend more time on course development than faculty members given the
same or similar courses to teach regularly.

Creating and Reinforcing Policies and Practices

Institutions can adopt various policies and practices to enhance or
ease the advancement of female faculty. Extending the tenure clock, a
popular policy described in detail in Chapter 5, is only one part of the
solution, however. Recent studies have found that female faculty are hesi-
tant to make use of such a policy, because many women fear that taking
an extension will hurt their career—an effect not conclusively documented
(Bhattacharjee, 2004). Universities must therefore identify ways to both
encourage this practice when appropriate and take steps to ensure that
faculty are not punished for taking advantage of the policy. An initial step
is to make tenure policies more transparent to all faculty.

Other policies and practices that help to retain and advance women
faculty are the following:

• Reinforcing parental leave policies and child care. One institution
formed a task force on child care. Some of the initiatives were (1) continu-
ing exploration of the relationship between employment conditions for
child-care workers, university or union-based support for campus child
care, and parent tuition payments; (2) expanding care for low-income
parents; and (3) expanding infant, sick child, and extended hours care. At
the time the university had seven child-care centers on campus.

• Reinforcing sexual harassment sensitivity programs. Support of sexual
harassment policies should be reinforced regularly and widely publicized.
Some institutions provide an ombudsperson to channel cases of sexual
harassment.

• Limiting service among junior faculty. The school of engineering at
one university attempted to improve retention by changing the notion
that all assistant professors are alike and follow the same track. “We need
personalization,” said an associate dean. “People find their success on a
personal, individual track.” One department made a conscious effort to
shield junior faculty from administrative duties during their early years

It’s the chairs and the deans
who set the climate.

—Faculty member,
during site visit
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to help avoid burnout. The president of another university announced
that one woman was granted tenure primarily because of her role as a
mentor and teacher. This represents an alternative approach: if time for
research cannot be increased, the weight of teaching and service can be
increased instead.

• Undertaking periodic reviews and adjustments of salaries. One univer-
sity undertook a gender pay equity exercise a decade after its first. In all,
over a third of those reviewed received a gender pay equity adjustment.
Many other universities conduct salary equity reviews, using different
models to determine whether male and female employees working in
similar jobs are receiving similar pay. The strategy thus has two parts:
conducting a self-assessment and, when inequity is revealed, raising sala-
ries appropriately. The process should be repeated periodically.

• Changing day-to-day policies. Some policies involving day-to-day
activities can be easily altered to make working conditions much better.
One example is changing the time of standing meetings, so that faculty
with family responsibilities (often women) are more easily able to partici-
pate (Fried et al., 1996).

• Allowing modified duties. Sullivan et al. (2004) notes that some uni-
versities have mechanisms to temporarily reduce a faculty member’s du-
ties—teaching, research, or service—without a reduction in pay. “Teach-
ing demands often make it difficult for faculty to use traditional sick or
disability leave; modified duties policies provide an alternative type of
leave that allows them time to care for newborns, newly adopted or fos-
tered children, or critically ill spouses, partners, or parents without com-
pletely removing themselves from the campus for an extended period.
For women faculty members recovering from childbirth, a modified du-
ties policy can be seen as equivalent to the six to eight weeks of paid full-
time sick or disability leave for childbirth that most universities offer to
women in staff positions.”

Sullivan et al. (2004) conclude by noting that successful universities “(1)
formalize their policies and make them entitlements; (2) continually edu-
cate faculty and administrators about the policies; (3) address issues that
discourage faculty from using work-family benefits; (4) use data to pro-
mote programs that support balance between work and family; and (5)
foster collaboration between champions of individual policies and rel-
evant institutional committees.”

Strengthening Mentoring

The institutions visited had the means in place to mentor young fac-
ulty through tenure. Some of these efforts were informal—a senior faculty
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member would provide advice and suggestions when asked by a junior
faculty member. Other efforts were more formal—a guidance committee
would track progress and support the junior faculty member through
tenure. The committee approach, be-
cause it has been formalized, may pro-
vide more consistent guidance to all jun-
ior faculty, and it is beneficial to both
the individual and the department.

Mentoring should be provided by
faculty other than those in oversight
positions, such as department chairs, to
avoid awkward mentoring relation-
ships. The chairs of larger departments
also simply do not have time to mentor
all new or young faculty. Mentoring only a few faculty members could be
perceived as favoritism, leading to conflict within the department. Other
faculty, however, play enormously important roles as mentors and role
models, and in setting the climate.

For many faculty, the department is the professional setting for an
entire career, and colleagues are a critical component of that setting. Al-
though fellow faculty can provide guidance and insight to successful ten-
ure at that institution, many women faculty reported that being the only
woman or one of few women in a department led to feelings of isolation.
Related to that finding, one university’s approach to mentoring began
with a study commissioned by the chancellor in the 1980s that revealed
that nontenured women faculty were voluntarily resigning from the uni-
versity at a rate greater than that of their male counterparts. Many women
cited feelings of isolation as a major reason for their departure. A program
devoted to mentoring women faculty was adopted and expanded to in-
clude additional resources and services for tenured women. In the fall of
each year, all newly hired and newly tenured women were invited to
participate in the program. Each nontenured woman was matched with a
tenured woman outside her own department but in her field. Faculty
valued the ability to discuss difficult issues with someone who was not
part of the same department. The program, which complemented the
traditional departmental adviser function, offered an annual orientation
meeting, advisory committees meetings, a reception for mentors and
mentees, and a brown bag series featuring discussions on teaching, bal-
ancing personal and professional commitments, the spousal hire program,
and many other topics.

Many departments and colleges have their own mentoring programs
for women faculty. Recently, one of the engineering colleges visited con-
ducted a small survey of assistant professors about the college’s mentoring

The key to success for wom-
en is in putting a lot of
thought into the mentoring
system.

—Faculty member,
during site visit
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program. Interviewees indicated that they were generally satisfied, al-
though they said the quality of the mentoring was highly variable. Some
were extremely satisfied, finding a close collegial relationship, outstand-
ing collaboration or involvement, and active assistance in areas such as
obtaining research funding or good graduate students. At least two were
dissatisfied with the mentoring, citing mainly the poor advice they had
received. Based on that survey, a college of engineering committee recom-
mended a significant change: separation of the mentoring and evalua-
tion/oversight functions. It also recommended that junior faculty mem-
bers be allowed to choose their mentor or mentoring committee.

Engaging Female Faculty
More Fully in the Institution

Institutions should take steps to ensure that female faculty feel as
though they belong and are contributing to the institution. Some chairs
might respond by simply putting female faculty on every committee
possible. Serving on some committees, especially those that have some
power over policy making is helpful, but membership in too many com-
mittees overemphasizes service at the expense of research and teaching.
Yet female faculty should be included in (or asked to lead) all the more
informal activities in the department, such as brown bag lectures and
colloquia. Faculty achievements should be rewarded with equal levels of
recognition.

CONCLUSION

By most accounts, female faculty appear to advance along the aca-
demic career pathway more slowly than males. Most studies suggest that
women are less likely to receive tenure or a promotion and tend to spend
more time in lower ranks. Partly as a result, female faculty are less satis-
fied and more likely than their male counterparts to change jobs or move
out of academia. The underlying causes behind these outcomes include
working conditions that have more negative effects on women than on
men and evaluations that appear, unintentionally or otherwise, to under-
value women’s efforts and accomplishments compared with male faculty.

Admittedly, it is easier to change institutional policies and practices
than it is to change the direction of decision making. However, many
steps can be taken to ensure that working conditions affect the different
kinds of faculty similarly. Indeed, additional oversight may guarantee
that tenure and promotion committees treat all faculty fairly. Ultimately,
however, each person participating in these processes must commit him-
self or herself to administering equitable treatment.
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BOX 5-3
Summary of Strategies for Advancing Women Faculty

What faculty can do:

• Treat women faculty respectfully as equal colleagues.
• Be wary of unintentional thinking based on gender schemas.

What department chairs can do:

• Create an image of the department as female-friendly.
• Where possible, modify existing departmental policies and practices—for

example, selecting times for standing meetings—so that no type of faculty member
is disproportionately affected.

• Make departmental policies and practices transparent.
• Assess the distribution of institutional resources such as lab space and re-

search assistants for fairness.
• Put women on important departmental committees and recommend female

faculty for important school-wide or university-wide committees.
• Develop mentoring programs for all faculty.
• Identify ways to limit service requirements for junior faculty.

What deans and provosts can do:

• Communicate with department chairs about the importance of diversity.
• Review policies on tenure clock, child care, leave, and spousal hiring. Pol-

icies could be made transparent.
• Conduct an assessment of diversity within departments.
• Reinforce human resources programs on sexual and racial discrimination.
• Evaluate recent departmental offers for fairness in allocation of resources

and salary.
• Offer incentives to departments that are more inclusive.

What presidents can do:

• Publicly state the institution’s commitment to diversity and inclusiveness
whenever possible.

• Create an institutional structure, such as a standing committee, to address
diversity issues within the faculty. Charge that committee with monitoring diversity
across the institution and with making recommendations to increase diversity.

• Demonstrate the institution’s commitment by meeting with faculty and de-
voting resources to programs that assist female students and faculty.
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6

Advancing Women to
Executive Positions

When the Committee on Women in Science and Engineering first
examined the issue of women in top administrative positions—
presidents, chancellors, provosts, and deans—women were

scarcely to be found. That situation has improved remarkably today. As
one report put it, women presidents are no longer an anomaly and are
now merely a minority (Brown et al., 2001b). Currently, women are presi-
dents, provosts, and deans across a range of universities and colleges,
including community colleges, liberal arts colleges, the Ivy League, and
other research universities. However, the challenge of moving more
women into these positions still remains.

The relatively few women who do make it into administration also
serve as important role models. Judy Hample, chancellor of the Pennsyl-
vania State System, has pointed out that the presence of a female or a
nonwhite in the president’s office “sends a signal [to prospective stu-
dents] that the campus environment is friendly to women and minorities
in a way that brochures and everything else could not send” (quoted in
Schackner, 2005). Indeed, when women hold some of the top jobs at a
university, they inspire women at all levels of the university, including
faculty and students, by demonstrating that women can do as good a job
as men. It may also be the case that women bring unique qualities to the
job. Thus as traditional outsiders, women executives may be better able to
champion inclusiveness policies and practices.
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CHALLENGES

Much like the decisions to attend college, major in science or
engineering (S&E), and apply for an academic position, pursuing a high-
ranking administrator position at a university is a choice. Prospective
candidates are already employed: candidates for presidential positions
may be provosts; candidates for dean positions may be departmental
chairs or faculty (Lively, 2000b.) Moreover, the decision by a university
board of trustees to offer a candidate a position is also a choice. The
interaction of these two decisions determines the number of men and
women in top executive positions at universities. If women are less inter-
ested in applying for such positions, or if university decision makers are
less interested in choosing a female candidate, then the number of women
top administrators will be low.

“Improving but low” is a phrase that best characterizes the current
situation. There seems to be many more qualified female candidates than
the number of women in administrative positions (Lively, 2000a, b;
Rivard, 2003). Lively (2000b:34) notes

Many elite universities, particularly private ones, didn’t even accept fe-
male students or begin hiring female professors in significant numbers
until the late 1960’s.

Those were the years when most of the current female provosts earned
their Ph.D.’s and found jobs as assistant professors. During the late 70’s,
the 80’s, and the early 90’s, they earned tenure, became full professors,
and went on to serve as department chairwomen, deans, and in other
posts that allowed them to demonstrate their administrative talents. By
the mid to late 1990’s, there were enough well-credentialed women in
the right kinds of jobs to provide search committees with the pools nec-
essary to name some as provosts.

 “Today, only one in five college presidents is a woman, despite the fact
that 40 percent of faculty and administrators are women. Clearly, the
pipeline is primed” (Van Ummersen, 2001). As noted in Chapter 4 on
faculty recruitment, the issue of recruiting more women faculty has
moved beyond the “pipeline” metaphor, and now focuses on whether
prospective women faculty might face other obstacles. This finding should
serve as a useful reminder to recruiters to consider whether the only
obstacle to a greater presence of women among top university leadership
is simply the lack of enough qualified women. Moreover, the major re-
search universities have lower percentages of women in top jobs than
other types of higher education institutions. The American Council on
Education (ACE) conducts the American College President Study. In 2001
it found that, overall, 21 percent of college and university presidents were
female. Twenty-seven percent of presidents at two-year colleges were
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female, but only 12 percent of presidents at doctorate-granting institu-
tions were female.

These statistics were borne out to the committee during its site visits.
Even in noteworthy institutions, women were largely absent from posi-
tions such as dean or department chair. At one university visited, at the
highest levels—deans, provost, and chancellor—most administrators were
male. The provost admitted that he did not “feel too good about it.” He
said that two recent senior administration searches had come down to
several female and male candidates and that the male was chosen in both
searches. By placing women in top administrative positions, universities
may be able to inspire women students and faculty and therefore increase
the chances that women faculty are recruited and advanced.

The fact that there are growing numbers of women qualified to hold
administrative positions, but relatively few do so–– particularly in major
research universities, may be explained by one of two possibilities. One
possibility is that various types of higher education institutions have to be
treated differently because they have different applicant pools, and
women are less likely to be found in the pools for major research univer-
sities. The other possibility is that there is one large applicant pool and
that some other factor is tending to hinder women’s advancement in the
major research universities.

A number of researchers have offered suggestions about what that
other factor might be. One issue that complicates the answer is that at
times the same candidate takes a top administrative job at different schools
at different times. As a result, the number of women in such positions
appears larger because a few women are rotating through jobs at different
institutions. (However, the number of institutions that have had female
top administrators would then rise.)

The pipeline issue aside, what other factors may explain the current
dearth of women leaders? One factor is that institutions have broadened
the search for top administrators in ways that unintentionally reduce the
odds that a woman will succeed. Increasingly universities are turning to
candidates outside of higher education—that is, prospective leaders
whose immediate prior position was not in academia. In 2001, 15 percent
of presidents fell into this category. The concern is that a broader appli-
cant pool that includes individuals from outside of academia might con-
tain a lot more male candidates.

A second factor is that women are less interested in such positions
than in others because the benefits are lower for women, and the costs,
such as the workload, are higher. Indeed, women presidents are distin-
guished by more than their gender. According to the Chronicle of Higher
Education, in 2001 only four women were among the top 50 presidents
with the largest compensation packages (Nicklin, 2001).
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A third factor is discrimination. Search committees may be less in-
clined to hire a woman for president because of “concerns about her
abilities to work closely with a predominantly male faculty and senior
management team; ‘style’ issues that are less demonstrable than experi-
ence and ability; and, in the case of minority women, hidden reservations
toward females and people of color” (Haro, 1991). One report suggested
that boards prefer to hire married candidates—and as noted above, more
male candidates than women candidates, in percentage terms, are likely
to be married (Brown et al., 2001b).

BOX 6-1
Summary of Challenges

There are fewer women top administrators than might be expected by simply
viewing the proportion of senior women.

✓ The pipeline may still be small.
✓ Universities are increasingly searching in areas dominated by male candi-

dates.
✓ Women may show less interest in top administration positions, because

they perceive the job to be less satisfying or to offer fewer rewards.
✓ Discrimination may hinder the advancement of women.

STRATEGIES

President Shirley Tilghman of Princeton University has asked, “When
will people stop making note of the fact that the newly appointed presi-
dent of university X is a woman? When will we feel as though we have hit
a critical mass so that this is just not noticeable anymore?”(quoted in
Zernike, 2001). This section describes the strategies that may be effective
in advancing women to executive positions.

BOX 6-2
Strategies for Recruiting and Advancing

Women to Executive Positions

✓ Conduct an institutional audit.
✓ Mentor “presidents-in-training.”
✓ Develop executive leadership training.
✓ Engage in networking activities.
✓ Change the search process.
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Conducting an Institutional Audit

Brown et al. (2002) suggest a useful early step for education institu-
tions wishing to recruit women for top administrative positions: conduct
a leadership development audit of the institution. Such an audit is de-
signed to answer the following questions:

• What leadership positions do women currently hold in the faculty
administration and board?

• What proportion of the institution’s leaders are women?
• What role do women leaders play in formal and informal decision-

making processes?
• Are the women leaders viewed as leaders of men and women, or

only as leaders of women? How can women leaders be supported to lead
diverse constituencies?

• Are leadership and development opportunities available for ev-
eryone at all levels of the institution?

• Does faculty development include development of leadership
skills, not just skills related to a discipline? (Brown et al., 2002:15)1

These kinds of questions could also be asked in a comparative way,
across similar higher education institutions. These questions remind re-
cruiters to focus on all the potential candidates for executive positions
rather than the narrower set of individuals who have already succeeded
in obtaining a leadership position.2

Mentoring “Presidents-in-Training”

According to Brown et al. (2001b:9), “most men and women college
presidents agree that mentoring has played an important role in their
careers.” Female chairs, deans, and provosts need encouragement and
advice, and they should actively seek it out. Likewise, female executives
should consider mentoring women who could be presidential material.
Basinger (2001) mentions that the Women Presidents Network of the
American Association of State Colleges and Universities (AASCU) has
joined forces with the National Council of Chief Academic Officers to

1Brown et al. (2002) describe some programs that support women in leadership posi-
tions.

2It might be interesting to conduct a study of candidates for top administrative jobs,
comparing those who succeeded in landing such a position with those who did not
(Santovec, 2004).
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“begin linking female provosts interested in college presidencies with
female presidents who will be mentors.”

An example of a program that combines mentoring and leadership
training is the ACE Fellows Program: “Selected men and women faculty
and administrators aspiring to senior positions take a leave from their
institutions (one year, one semester, or periodically) to intern with a presi-
dent or vice president at another institution. Through observation and
participation, Fellows learn about decision making; fostering relation-
ships with state legislatures, business and industry, K-12, the broader
community, and the governing board; relationships among administra-
tive offices; and the nature of educational leadership, administrative or-
ganization, and change strategies” (Brown et al., 2001a:35).3  Of course,
not all administrators will go through such formal training programs.
Many will gain experience through their other academic work experience.
Thus, mentoring can happen formally or informally.

Developing Executive Leadership Training

The skill set needed to succeed as an executive within a higher educa-
tion institution differs to some extent from the skill set needed to be a
faculty member, or even a chair or dean. Potential candidates need exper-
tise in areas such as administration, communication, conflict resolution,
budget, legislation, and educational planning (Andruskiw and Howes,
1980). Executive leadership training can help women to gain that exper-
tise. One type of training program invites women from many campuses
to come together at one location. Another type of training program is run
at one particular institution or institutional system for women within that
area. One example of such a program is the AASCU’s Millennium Lead-
ership Initiative: “The Millennium Leadership Initiative (MLI) is a fo-
cused leadership development program designed to strengthen the prepa-
ration and eligibility of persons who are traditionally underrepresented
in the roles of president or chancellor in our nation’s colleges and univer-
sities.”4  Another example is the Summer Institute for Women in Higher
Education Administration at Bryn Mawr College: “The Summer Institute
offers women administrators and faculty intensive training in education
administration. The curriculum prepares participants to work with issues
currently facing higher education, with emphasis on the growing diver-

3Brown et al. (2001b) lists several examples of different programs that support women in
leadership positions.

4For more on the Millennium Leadership Initiative, see http://www.aascu.org/mli/
default.htm. Accessed March 29, 2005.
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sity of the student body and the work force.”5  Training in negotiation is
also helpful for female faculty and administrators, because there is some
evidence that women are less assertive than men in negotiating.6

Such structured workshops and training are not the only approaches
available to female faculty willing to move into administration; they can
merely seek to talk to and observe the actions of administration leaders
(Raines and Alberg, 2003). Other experiences could be gained through
administrative internships or temporary administrative positions and
serving on policy making or administrative committees.

Engaging in Networking

Female presidents may be more comfortable discussing issues with
female peers: “In ways unlike those of male presidents before them, fe-
male presidents have sought one another out at national meetings of
presidents say college leaders and education scholars. In recent years,
some of them have formed more systematic strategies for staying in touch
on a regular basis” (Basinger, 2001).

Examples of the networking efforts of women administrators include
the Women Presidents Network of the AASCU (see Basinger, 2001) and
the network of the American Council on Education, Office of Women in
Higher Education, and its state affiliates:

With a grant from the Carnegie Corporation in 1977, ACE’s Office of
Women in Higher Education (OWHE) started the ACE National Identi-
fication Program, which is now the ACE Network. Through the Nation-
al Identification Program, OWHE aimed to address the needs of women
and the issues relating to women’s leadership in higher education.
OWHE identified these needs and issues during its early years, through
meetings with women faculty and administrators throughout the Unit-
ed States. . . . The ACE Network is a national system of networks within
each state, Puerto Rico, and the District of Columbia. Each state network
is led by a state coordinator who works with institutional representatives
and at least one presidential sponsor to develop programs that identify,
develop, advance, and support women in higher education careers with-
in that state. In addition, members of the Executive Board of the ACE
Network serve as advisers to OWHE, liaisons to the state networks, and
mentors to state coordinators.7

5For more on the Summer Institute for Women in Higher Education Administration, see
http://www.brynmawr.edu/summerinstitute/. Accessed March 29, 2005.

6See, for example, Babcock and Laschever (2003).
7Office of Women in Higher Education, The ACE Network, at http://www.acenet.edu/

programs/owhe/network.cfm. Accessed March 29, 2005.
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Changing the Search Process

The first step in changing the search process for women administra-
tors is to appoint a diverse search committee: “The committee should
reflect the diversity that the search claims to be seeking. If you want to
attract a diverse candidate pool, it makes sense to start with a diverse
committee. That will not guarantee a mixed slate of candidates, but it will
increase the odds” (Dowdall, 2004). The second important step is to make
sure that executive search firms, outside consultants, university trustees
and boards, and the search committee all understand the importance of
diversity. The third step is to attempt to cast a wider net. It is true that
search committees are more likely to focus on men. Indeed, according to
the assistant director of the Center for Policy Analysis at the American
Council on Education, “Search committees at doctoral institutions are
looking for folks with significant experience in leading complex institu-
tions, and historically, that’s been men and white men” (quoted in
Basinger, 2002). However, there are many qualified female candidates for
academic executive positions, and efforts to identify such candidates
should be made from both the bottom-up and the top-down.

CONCLUSION

Women continue to achieve positions of leadership in the major re-
search universities. Although their numbers remain lower than at other
types of higher education institutions, the potential female pool for such
positions is increasing. Women may face greater resistance either in be-
ing considered for leadership roles or in occupying those positions.
Evaluators may be biased against women to varying degrees and for a
variety of reasons, including the view that women lack the necessary
skills. Universities and other organizations have taken steps to help rem-
edy these problems.
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BOX 6-3
Summary of Strategies for Recruiting and Advancing Women

to Executive Positions

What faculty can do:

• Aspire to leadership positions.
• Take advantage of opportunities, both on and off campus, to gain leader-

ship experience.
• Network with other female faculty interested in leadership positions and

with male and female academic officers.

What department chairs can do:

• Encourage female faculty to gain experience and skills in administration
and to consider seeking administrative positions.

• Mentor female faculty on matters of administration.
• Create and use support networks (applicable to female department chairs).

What deans and provosts can do:

• Encourage female faculty to gain experience and skills in administration
and to consider leadership positions.

• Conduct an institutional audit.
• Develop on-campus leadership programs for faculty.
• Mentor prospective academic officers.
• Create and use support networks (applicable to female deans and

provosts).

What presidents can do:

• Publicly state the institution’s commitment to diversity and inclusiveness
whenever possible.

• Mentor prospective candidates for executive positions. Mentoring can be
done at the same institution or across institutions.

• Conduct a self-assessment of the institution.
• Encourage prospective candidates to enroll in leadership training programs.
• Develop a leadership program on campus.
• Diversify search committees for departmental chair or dean positions.
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7

Conclusion

During their site visits to the four universities, the committee found
common themes and experiences across institutions, as well as
approaches tailored to local situations. Both the public and pri-

vate universities explored in this study shared an interest in fixing the
pipeline that loses women as they move through the ranks of academia, in
recruiting and retaining women, in expanding programs of interest for
women in science and engineering (S&E), and in emphasizing data collec-
tion and research on gender equity issues.

Echoed throughout the visits was the view that, for most of the initia-
tives to succeed, the top members of an administration had to strongly
and publicly support efforts to promote women in science and engineer-
ing. The institutions visited were widely publicizing their promotion of
inclusiveness and support for women. For example, at one university a
commitment to women’s advancement was incorporated into the
institution’s strategic plan. The commitment to a diverse campus, both at
the student and faculty level, was incorporated into the mission of the
institutions. Indeed, all four universities seemed to be actively promoting
an inclusive campus climate, and they had taken actions to support stated
positions swiftly and publicized them. Even a simple change can be effec-
tive. One university found that moving the women in engineering pro-
gram office next to that of the dean facilitated collaboration between of-
fice staffs and assured the program would not be lost among the myriad
tasks facing the dean.

Another theme and an important component of the universities’ poli-
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cies—and in some ways a policy in itself—were the reports and studies
undertaken by the universities to document and identify challenges and
the effects of institutional policies. One university, for example, under-
took two salary equity studies. With the assistance of federal grants, this
university also established a center to gather data, monitor results, and
disseminate information on the best practices for advancing women.
Partly underlying the center’s mission was the view that it was necessary
and beneficial to the institution to attract more women and underrepre-
sented minorities to careers in science, mathematics, and engineering.

Another university published an internal report on best practices for
diversity. Some of the good practices identified were mentoring, a cen-
tralized fund for minority recruiting, the inclusion of diversity in the
strategic plans of departments, an incentive grants program for diversity
efforts, and diversity advisory councils. “The report was well received,”
said a dean, “because it was not perceived as hammering people. It said
we were doing well, what can we do better?”

A third university conducted a self-assessment within an individual
school, which led to a study of its undergraduate students. In response to
the study, the school made a series of changes, primarily in recruiting
strategy, admissions criteria, and curriculum. Within four years the per-
centage of women in the entering class had increased fivefold in that
particular school within the university.

According to Brown et al. (2001b:27), overall presidents and focus
groups agree:

• Diversity and a supportive climate must be presidential priorities;
presidents must be willing to hold key administrators accountable for the
workplace climate.

• Climate is critical to the successful recruitment and retention of
faculty of color.

• Efforts may be formal or informal; a combination of both types
works best.

• A diverse climate must exist for all members of the campus com-
munity: students, faculty, and staff.

• Dialogue and communication are important; people must feel free
to speak about their concerns, and they must know they will be listened to
and addressed.

• Sustainability requires the institutionalization of measures that
improve the campus climate.

• Policies must be supported by practice.
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SUMMARY OF CHALLENGES

This section describes briefly the challenges to recruiting and retain-
ing women undergraduate, graduate, and postdoctoral students and to
recruiting and advancing faculty.

Recruiting Women Undergraduates

• Female students are less likely to take higher levels of mathematics
prior to enrolling in college and are more likely to concentrate on the
biological sciences or chemistry.

• Female students have a less positive view toward successful study
of science and mathematics.

Recruiting Women Graduate Students

• Departmental cultures are more of an obstacle for women than for
men.

• Universities often lack female-friendly policies.
• Students have negative perceptions of academic careers.

Recruiting Women Postdoctorates

• Postdocs receive insufficient advising and mentoring during the
graduate program.

• Postdocs had negative experiences during their graduate careers.
• Postdocs have individual preferences about career goals and views

on the relevance of higher education.
• There may be bias against female postdoctoral candidates.

Retaining Women Students

Female undergraduates, graduates, and postdocs face a variety of
potential obstacles including

• harassment,
• marginalization and isolation,
• attitudes about career choice,
• lack of role models, and
• curricula perceived as less interesting or less relevant.
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Recruiting Women Faculty

• Academe is one of several career choices for both men and women.
Women, however, may find major research universities less attractive
and be less inclined to seek employment in this sector for the following
reasons:

— Perceptions of working conditions are more negative for women
than for men.

— A lack of diversity in the department and among majors may
deter some women from applying.

• Women have less probability of being hired than male candidates
for the following reasons:

— Search committees do not cast a wide net.
— Search committees submit women to a tougher evaluation than

men.

Advancing Women Faculty

• Women faculty have lower rates of tenure and promotion.
• Women faculty must wait longer to receive a promotion.
• Women faculty have lower rates of retention.
• Women faculty have lower job satisfaction.

Finally, there are fewer women top administrators than might be
expected by simply viewing the proportion of senior women, because (1)
the pipeline may still be small; (2) universities are increasingly searching
in areas dominated by male candidates; (3) women are less interested in
top administration positions that are viewed as less attractive for women;
and (4) discrimination hinders women

SUMMARY OF STRATEGIES

This section describes briefly the strategies useful to educational insti-
tutions for recruiting and retaining women undergraduate, graduate, and
postdoctoral students and recruiting and advancing faculty.

Recruiting Women Students

• Signal the importance of women.
• Enhance science, engineering, and mathematics education at the

K-12 level and at the undergraduate level.
• Reach out to students at the K-12 level.
• Develop better methods for identifying prospective students.
• Create alternative assessment methods for admissions.
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• Organize on-campus orientations.
• Develop bridging programs.
• Extend financial aid.

Retaining Women Students

• Signal the importance of women.
• Improve preparation by enhancing science, engineering, and math-

ematics education at the K-12 level or through bridging programs and at
the undergraduate level.

• Improve advising.
• Establish mentoring programs.
• Change pedagogical approach.
• Increase engagement with students.
• Increase professional socialization.

Recruiting Women Faculty

• Signal the importance of female faculty by means of positive de-
clarative statements, establishing a committee on women, exercising over-
sight over the hiring process, and devoting resources to hiring women.

• Modify and expand faculty recruiting programs by creating spe-
cial faculty lines, diversifying search committees, encouraging interven-
tion by deans, and assessing past hiring efforts.

• Improve institutional policies and practices such as the ten-
ure clock, child care, leave, spousal hiring, and training to combat
harassment.

• Improve the probability of selection of their graduates as
candidates by means of career advising, networking, and enhancing
qualifications.

Retaining and Advancing Women Faculty

• Signal the importance of women.
• Create and reinforce female-friendly policies.
• Strengthen mentoring.
• Increase engagement with faculty.

Advancing Women into Leadership Positions

• Conduct an institutional audit.
• Mentor “presidents-in-training.”
• Develop executive leadership training opportunities.
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• Engage in networking activities.
• Improve the search process.

WHO CAN DO WHAT

Faculty

Valian (1998) identifies several basic strategies that women can utilize
to equalize the accumulation of advantage, including working where
women are well represented; being impersonal, friendly, and respectful;
building power; seeking information; becoming an expert; negotiating,
bargaining, and seeking advancement; and overcoming internal barriers
to effectiveness. Specific strategies identified in this guide for universities
seeking to recruit and retain female students and faculty include

• Network with faculty at community colleges and other four-year
institutions to broaden the search for prospective recruits.

• Advise and mentor prospective and current female undergradu-
ate, graduate, and postdoctoral students.

• Conduct outreach to K-12 institutions to help prepare women for
college and to combat negative attitudes about the place of women in
science and engineering.

• Advise and encourage female students in science and engineering
groups.

• Invite female students to participate in research opportunities.
• Participate in bridge programs, campus visits, lectures, and

seminars.
• Encourage female students to give presentations at conferences.
• Make curricula more practically relevant and ask whether all

students are equally aided by different instructional techniques and
technologies.

• Offer career advice and mentoring to doctoral and postdoctoral
students.

• Help doctoral and postdoctoral students to compile an application
package.

• Treat female faculty respectfully as equal colleagues.
• Be wary of unintentional thinking based on gender schemas.
• Encourage female faculty to aspire to leadership positions and to

take advantage of opportunities, both on and off campus, to gain leader-
ship experience.

• Encourage female faculty to network with other female faculty
interested in leadership positions and with male and female academic
officers.
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Department Chairs

• Create an image of the department as female friendly and feature
that image in promotional materials and the department’s web site.

• Communicate with faculty about the importance of diversity in all
areas, including recruiting.

• Support and reinforce a faculty member’s commitment to advising
and encouraging female students through service awards and recognition
during tenure and promotion reviews.

• Monitor the allocation of resources to students and survey stu-
dents’ opinions.

• Broaden admission criteria and cast a wider net in recruiting gradu-
ate students.

• Meet with faculty to assess the relationships of curricular content
and instruction methods with student learning outcomes for male and
female students.

• Make departmental policies and practices transparent.
• Encourage faculty to work with doctoral and postdoctoral students

for career placement and support their efforts.
• Diversify search committees.
• Evaluate and broaden efforts to publicize position openings.
• Identify ways to limit service requirements for junior faculty.
• Where possible, modify existing departmental policies and prac-

tices—for example, selecting times for standing meetings—so that no type
of faculty member is disproportionately affected.

• Make departmental policies and practices transparent.
• Assess the distribution of institutional resources such as lab space

and research assistants for fairness.
• Put women on important departmental committees and recom-

mend female faculty for important school-wide or university-wide
committees.

• Developing mentoring programs for all faculty.
• Identify ways to limit service requirements for junior faculty.
• Encourage female faculty to gain experience and skills in adminis-

tration.
• Mentor female faculty on matters of administration.
• Encourage female department chairs to create and use support

networks.

Deans and Provosts

• Communicate with department chairs about the importance of di-
versity in all areas, including recruiting.
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• Sponsor competitions, contests, career days, bridge programs,
campus orientations, and other efforts to bring prospective students to
campus.

• Monitor departments’ progress in increasing the percentage of fe-
male students and faculty.

• Devote resources to female undergraduate students—support
mentoring, advising, tutoring services, and if feasible, separate housing.

• Craft female-friendly policies on campus.
• Communicate with department chairs about the importance of di-

versity in recruiting.
• Review policies on tenure clock, child care, leave, and spousal hir-

ing. Make policies more transparent.
• Conduct an assessment of departments’ progress in increasing the

percentage of female students, of recent hiring efforts and outcomes, of
trends in the diversity of departments, and of trends in the diversity of
administrative appointments.

• Get involved in departmental searches.
• Reinforce human resources programs on sexual and racial discrimi-

nation.
• Evaluate recent departmental job offers for fairness in allocation of

resources and salary.
• Consider the feasibility of special hiring slots for female faculty.
• Offer incentives to departments that are more inclusive.
• Conduct an assessment of diversity within departments.
• Encourage female faculty to consider leadership positions.
• Develop on-campus leadership programs for faculty.
• Mentor prospective academic officers.
• Encourage female deans and provosts to create and use support

networks.

Presidents

• Publicly state the institution’s commitment to diversity and inclu-
siveness whenever possible.

• Create an institutional structure, such as a standing committee, to
address diversity issues among the student body, faculty, staff, and ad-
ministrators. That committee could be charged with monitoring diversity
across the institution and with making recommendations to increase
diversity.

• Demonstrate the institution’s commitment by meeting with stu-
dents and devoting resources to programs that assist female students.

• Demonstrate the institution’s commitment by meeting with fac-
ulty, encouraging the use of resources to enhancing hiring strategies, and
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examining the institution’s policies and practices regarding faculty
issues.

• Demonstrate the institution’s commitment by meeting with faculty
and devoting resources to programs that assist female students and
faculty.

• Mentor prospective candidates for executive positions. Mentoring
can be done at the same institution or across institutions.

• Conduct a self-assessment of the institution.
• Encourage prospective candidates to enroll in leadership training

programs.
• Develop a leadership program on campus.
• Diversify search committees for departmental chair or dean

positions.
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Index

A

AASCU. See American Association of State
Colleges and Universities

AAUP. See American Association of
University Professors

ACE. See American Council on Education
ACE Fellows Program, 105
ACE Network, 106
Action steps, 114–117

for deans and provosts, 47, 70, 85, 99,
108, 115–116

for department chairs, 47, 70, 85, 99,
108, 115

for faculty, 47, 70, 85, 99, 108, 114
for presidents, 47, 70, 85, 99, 108, 116–

117
Administrative positions, policies to

advance women into, 3
Admissions process, revising, 36
Advanced placement (AP) examinees, 15–

17
in computer science, 33

Advice networks, 59. See also Student
advising

Adviser, Teacher, Role Model, Friend: On
Being a Mentor to Students in Science
and Engineering, 60

African American female students, 18–23,
37

Alienation within departments, a cultural
barrier facing women faculty, 91–93

American Association of State Colleges and
Universities (AASCU), 104–106

American Association of University
Professors (AAUP), 6

American College President Study, 101
American Council on Education (ACE),

101, 106–107
AP. See Advanced placement examinees
Asian American female students, 18–23, 37
ASPIRE (Alabama Supercomputing

Program to Inspire Computational
Research in Education) project, 33

Assessments, collecting statistics needed
for, 82

Association of American Universities, 66
Audits. See Institutional audits

B

Bachelor’s degrees awarded
by field and gender, 17–18
in science and engineering, number of

women receiving, 28
Baylor University, 63
Benefits

access to medical and dental, 45–46
lower for women faculty, 102
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Big sister/little sister programs, 59
Black female students, 18–23, 37
Bridging programs, developing, 39
Bring Your Daughter to Work Day, 36
Bryn Mawr College, 105

C

Candidates
casting a broader net to identify,

81–82
improving the positions of, 83–84

Career Day for Girls, 36
Carnegie Corporation, 106
Carnegie Mellon University, 56
Celebration of women in computing, 59
Center for Policy Analysis, 107
Challenges, faced by female students and

faculty, 5–8, 30, 55, 77, 93, 103, 111–
112

Chicana students, 18–23
Child care policies

establishing, 45, 82–83
reinforcing, 95

Chronicle of Higher Education, 102
Committee on Graduate Education, 66
Committee on Science, Engineering, and

Public Policy (COSEPUP), 11, 68
Committee on the Guide to Recruiting and

Advancing Women Scientists and
Engineers in Academia, 1

Committee on the Status of Women in
Computing Research, 42

Committee on Women in Science and
Engineering (CWSE), 1, 8–9, 100

Computer science and engineering (CSE)
celebration of women in, 59
majors in, 42

Computing Research Association, 42
Constructive feedback, providing, 68
COSEPUP. See Committee on Science,

Engineering, and Public Policy
CSE. See Computer science and

engineering

D

Day-to-day policies, changing, 96
Deans and provosts, action steps for, 47,

70, 85, 99, 108, 115–116

Departmental issues
action steps for chairs, 47, 70, 85, 99,

108, 115
cultural alienation women faculty face,

53–54, 91–93
funding, 54

Diversity. See also Inclusiveness
advisory councils for, 32
setting targets for, 32

Doctoral degrees awarded
by broad field and gender, 72
in science and engineering, number of

women receiving, 28
DOE. See U.S. Department of Education
Duke University, 48
Duties, allowing modification of, 96

E

Enhancing the Postdoctoral Experience for
Scientists and Engineers: A Guide for
Postdoctoral Scholars, Advisers,
Institutions, Funding Organizations,
and Disciplinary Societies, 30

EQUALS, 33–34
Equity of salaries and resources, instituting

regular studies to determine, 45
Executive leadership training, to help

women advance to executive
positions, 105–106

Executive positions, recruiting and
advancing women to, 108

F

Faculty members, action steps for, 47, 70,
85, 99, 108, 114

Faculty recruitment programs
casting a broader net to identify

candidates, 81–82
collecting statistics on hiring processes

and outcomes to aid in assessments,
82

engaging in focused faculty recruiting, 81
having institutional executives

intervene, 82
modifying or expanding, 81–82
policies to enhance, 3
providing incentive grants, 81
taking steps to diversify search

committees, 81
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Family-friendly policies, 27, 45–46
Feedback, providing constructive, 68
Freshmen intending to major in S&E, by

race/ethnicity, gender, and field,
20–24

Funding for graduate students. See also
Research assistantships

providing secure, 67–68

G

Gender disparities, in U.S. academia, 5–8
Gender inclusiveness, 2
Graduate S&E programs, enhancing and

improving, 44–45
Graduate S&E students, 39–43, 47, 70

challenges of recruiting women, 25–29,
111

challenges of retaining women, 53–54
enhancing and improving

undergraduate S&E programs, 42
identifying prospective students, 42
offering financial aid, 43
organizing on-campus orientations, 42–

43
signaling the importance of women, 40–

41
strategies for recruiting women, 39
strategies for retaining women, 65
women underrepresented among, 1

Grants, providing incentive, 81

H

Harassment by gender, perception and
experience of, 52, 89

Henry Luce Foundation, The, 88
High school graduates, percentage taking

mathematics and science in high
school, by gender, 16

Hiring processes and outcomes, collecting
statistics to aid in assessments, 82

Housing subsidies, offering, 45–46

I

Incentive grants, providing, 81
Inclusiveness, 2
“Inspired” individuals, 77

Institutional audits, to help women
advance to executive positions, 104

Institutional executives, intervention by, 82
Institutional policies and practices

creating spousal hiring programs, 83
establishing parental leave policies and

child care, 82–83
extending the tenure clock, 82
improving to recruit women faculty,

82–83
instituting sexual harassment sensitivity

programs, 83
Institutional resources, fewer available to

women faculty, 90–91

J

Job satisfaction, among women faculty, 88
Johns Hopkins University, 88
Junior faculty, limiting service among, 95–

96

L

Leadership positions. See also Executive
leadership training

strategies for advancing women into,
113–114

Low-income parents, 95

M

Massachusetts Institute of Technology
(MIT), 90–91

Master’s degrees awarded, in science and
engineering, number of women
receiving, 28

Medical and dental benefits, offering access
to, 45–46

Mentoring programs
establishing, 58–60
to help “presidents-in-training,” 104–

105
to help women faculty, 96–98
improving, 66–67

Methodology issues, 9–11
Mexican American female students, 18–23
Millennium Leadership Initiative (MLI),

105
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MIT. See Massachusetts Institute of
Technology

MLI. See Millennium Leadership Initiative
Modified duties, allowing for, 96

N

National Academies, 1, 9, 11, 60, 66
National Center for Education Statistics,

 49
National Council of Chief Academic

Officers, 104
National Institutes of Health (NIH), 46
National Research Council, 30
National Research Service Awards (NRSA),

46
National Science Foundation (NSF), 6, 27,

33–35, 87
National Survey of Postsecondary Faculty

(NSOPF), 89n
National Survey of Recent College

Graduates, 35n
Networking. See also Advice networks

to help women advance to executive
positions, 106

NIH. See National Institutes of Health
NRSA. See National Research Service

Awards
NSF. See National Science Foundation
NSOPF. See National Survey of

Postsecondary Faculty

O

Office of Women in Higher Education
(OWHE), 106

On-campus orientations, organizing, 36–38,
42–43

Orientations, organizing on-campus, 36–38,
42–43

OWHE. See Office of Women in Higher
Education

P

Parental leave policies
establishing, 45, 82–83
reinforcing, 95

Pedagogical changes needed, 60–61

Policies and practices that advance women
faculty, 3

allowing modified duties, 96
changing day-to-day policies, 96
equity of salaries and resources, 45
female- and family-friendly policies,

45–46
limiting service among junior faculty,

95–96
offering housing subsidies and access to

medical and dental benefits, 45–46
parental leave policies and child care,

45, 82–83, 95
periodic reviews and adjustments of

salaries, 96
sexual harassment sensitivity programs,

45, 95
Postdoctoral S&E students

challenges of recruiting women, 29–30,
111

enhancing and improving the graduate
experience, 44–45

establishing female- and family-friendly
policies and practices, 45–46

by gender, 29
identifying prospective students, 45
increasing salaries of, 46
signaling the importance of women, 44
strategies for recruiting women, 43–47
strategies for retaining women, 70
women underrepresented among, 1

Presidents, action steps for, 47, 70, 85, 99,
108, 116–117

“Presidents-in-training,” 104–105
Princeton University, 38, 103
Professional socialization, increasing, 63–

65, 67
Program for Gender Equity, 34n
Promotion rates, women faculty facing

lower, 87
Prospective students, identifying, 42, 45
Provosts. See Deans and provosts
Puerto Rican American female students,

18–23

R

Recruiting women faculty, 1, 71–85
challenges of, 72–77
strategies for, 78–84
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Recruiting women students, 14–47
challenges of, 14–30
strategies for, 30–47

Research assistantships, 43
Research questions, 8–9
Research time, of women faculty,

inadequate protection of, 89–90
Resources, determining equity of access to,

45
Retaining women graduate students, 65–68

improving mentoring, 66–67
increasing professional socialization, 67
providing constructive feedback, 68
providing secure funding for graduate

students, 67–68
signaling the importance of women, 65–

66
Retaining women postdoctoral fellows, 68–

69
Retaining women students, 3, 48–70

challenges of, 49–55
strategies for, 55–69

Retaining women undergraduate students,
55–65

establishing mentoring programs, 58–60
increasing engagement with women

students, 61–63
increasing professional socialization,

63–65
making pedagogical changes, 60–61
signaling the importance of women, 56–

57
strengthening student advising, 57–58

Retention rates, women faculty facing
lower, 88

Rutgers, the State University of New
Jersey, 62

S

Salaries
instituting regular studies to determine

equity of, 45, 110
undertaking periodic reviews and

adjustments of, 96
Science, 44
Science and engineering (S&E) enterprise,

1–3
doctoral degrees awarded to women,

by field, 74–75

enhancing education and outreach
efforts at the K-12 level, 33–35

female graduate students, by field, 26
national “talent” in finding talent for,

40
number of women receiving degrees in,

28
preparation for, 51–52
showing interest in high school, 48

Search process
for applicants, broadening, 35–36
changing to help women advance to

executive positions, 107
diversifying committees for, 81

Service, limiting among junior faculty, 95–
96

Sexual harassment
instituting sensitivity programs for, 45,

83
reinforcing sensitivity programs for, 95

Smith College, 38
Social events, 36–38, 42–43, 59
Society of Women Engineers (SWE), 36, 63
Spousal hiring programs, creating, 83
Statistics needed for assessments,

collecting, 82
Strategies for advancing women faculty,

94–98
creating and reinforcing policies and

practices, 95–96
engaging women faculty more fully in

the institution, 98
signaling the importance of women, 94–

95
strengthening mentoring, 96–98

Strategies for advancing women to
executive positions, 103–107

changing the search process, 107
conducting an institutional audit, 104
developing executive leadership

training, 105–106
engaging in networking, 106
mentoring “presidents-in-training,”

104–105
Strategies for recruiting women faculty,

78–84
improving institutional policies and

practices, 82–83
improving the positions of candidates,

83–84
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modifying or expanding faculty
recruitment programs, 81–82

signaling the importance of women
faculty, 78–80

Strategies for recruiting women students,
30–47

graduate student recruitment, 39–43
policies to enhance, 2–3
postdoctoral recruiting, 43–46
undergraduate student recruitment, 30–

39
Students. See also Graduate S&E students;

Postdoctoral S&E students;
Undergraduate S&E students;
Women students

strengthening advising of, 57–58
Summer Institute for Women in Higher

Education Administration, 105

T

Team-oriented courses, 60n
Tenure-track faculty issues, 72

extending the tenure clock for women,
82

males and females tenured at top 50
U.S. educational institutions, 76

women faculty facing lower tenure
rates, 87

Tilghman, Shirley, 38, 103
Time to promotion, women faculty facing

longer, 87
Training. See Executive leadership

training

U

Undergraduate S&E programs, enhancing
and improving, 42

Undergraduate S&E students
broadening the search for applicants,

35–36
celebrating research work of, 64
challenges of recruiting women, 15–25,

111
challenges of retaining women, 49–53
developing bridging programs, 39
enhancing S&E education and outreach

efforts at the K-12 level, 33–35

freshmen intending to major in S&E,
20–24

organizing on-campus orientations, 36–
38

residence halls for women in, 62
revising the admissions process, 36
signaling the importance of women, 32–

33
strategies for recruiting women, 30–39,

47
strategies for retaining women, 55, 70

University of Pennsylvania, 82
University of Southern California, 64
University of Southern Colorado, 37
U.S. Department of Education (DOE), 15,

25, 49
U.S. News and World Report, 13

W

White female students, 18–23
Why So Slow, 77
WIE. See Women in Engineering
WISE. See Women in Science and

Engineering
Women, Minorities, and Persons with

Disabilities in Science and Engineering,
6

Women advancing
in four institutions, 11–13, 109–110
signaling the importance of, 32–33, 40–

41, 44, 56–57, 65–66, 94–95
Women advancing to executive positions,

100–108
challenges faced by, 101–103
strategies for, 103–107

Women faculty, challenges faced by, 86–99,
112

alienating departmental cultures, 91–93
fewer institutional resources, 90–91
isolation, 92–93
longer time to promotion, 87
lower benefits, 102
lower job satisfaction, 88
lower retention rates, 88
lower tenure and promotion rates, 87
marginalization, 92
research time inadequately protected,

89–90
work-family conflicts, 91
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Women faculty, strategies for advancing, 1,
86–99. See also Policies and practices
that advance women faculty

engaging more fully in the institution,
54, 98

recruitment strategies, 85, 113
retention and advancement strategies,

94–99, 113
signaling the importance of women, 78–

80
Women in Engineering (WIE), 63
Women in Science and Engineering

(WISE), 63
Women Presidents Network, 104, 106

Women Professionals from Industry, 36
Women students, 3, 14–30, 49–55

challenges faced by, 111
increasing engagement with, 61–63
race and ethnicity of, 18–23
recruiting graduate students, 25–29
recruiting postdocs, 29–30
recruiting undergraduates, 15–25
retaining graduate students, 53–54
retaining undergraduates, 49–53
strategies to advance, 112–113

Work-family conflicts, women faculty
facing, 91
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