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A NATIONAL ANALYSIS OF DIVERSITY IN SCIENCE AND ENGINEERING FACULTIES AT RESEARCH UNIVERSITIES: 
EXECUTIVE SUMMARY
 

The first national and most comprehensive analysis to 
date of tenured and tenure track faculty in the “top 50” 
departments of science and engineering disciplines shows 
that females and minorities are significantly underrepre­
sented. 

• 	There are few tenured and tenure-track women facul­
ty in these departments in research universities, even 
though a growing number of women are completing 
their PhDs.  Qualified women are not going to science 
and engineering departments.  In some engineering 
disciplines, there is a better match between the repre­
sentation of females in PhD attainment versus the fac­
ulty, but these disciplines are the ones with very low 
percentages of females in PhD attainment. 

• 	Underrepresented minority (URM) women faculty are 
almost nonexistent in science and engineering depart­
ments at research universities.  In the “top 50” com­
puter science departments, there are no Black, 
Hispanic, or Native American tenured or tenure track 
women faculty. 

• 	The percentage of women in BS attainment in science 
and engineering continues to increase, but they are 
likely to find themselves without the female faculty 
needed for optimal role models 

• There are few female full professors in science and engi­
neering; the percentage of women among full profes­
sors ranges from 3% to 15%. In all but one discipline 
surveyed, the highest percentage of female faculty is at 
the level of assistant professor. 

• 	In most science disciplines studied, the percentage of 
women among recent PhD recipients is much higher 
than their percentage among assistant professors, the 
typical rank of recently hired faculty. Even in disci­
plines where women outnumber men earning PhDs, 
the percentage of assistant professors who are White 
male is greater than females.  For example, in the bio­
logical sciences, 44.7% of the PhDs between 1993 and 
2002 were women; while in 2002, they accounted for 
only 30.2% of the assistant professors. 

In some disciplines, it is likely that a woman can get a 
bachelor of science without being taught by a female pro­
fessor in that discipline; it is also possible for a woman to 
get a PhD in science or engineering without having 
access to a woman faculty member in her field. 

The data demonstrate that while the representation of 
females in science and engineering PhD attainment has 
significantly increased in recent years, the corresponding 
faculties are still overwhelmingly dominated by White 
men. 

There is a drastically disproportionate number of male 
professors as role models for male students.  For example, 
in 2000, 48.2% of the students graduating with a BS in 
math were women, but in 2002, only 8.3% of the facul­
ty was female. 

A cycle is perpetuated.  Women are less likely to enter 
and remain in science and engineering when they lack 
mentors and role models. In most science disciplines, the 
percentage of women among faculty recently hired is not 
comparable to that of recent women PhDs.  This results 
in fewer female faculty to act as role models for female 
undergraduates and graduate students. Female students 
observe this in the course of sampling the environment. 
When female professors are not hired, treated fairly, and 
retained, female students perceive that they will be treat­
ed similarly.  This dissuades them from persisting in that 
discipline. 

This is not to say that only women can mentor women 
and girls. In the absence of female professors, male pro­
fessors have been mentoring female students for decades. 
Because of the dearth of female professors and the impact 
this has on female student perceptions, the male faculty 
should (1) actively encourage female students to enter 
science and engineering and offer to become their men­
tors and (2) insure that the environment for the few 
female professors currently in science and engineering is 
one which female students will perceive as appealing.  In 
the end, the presence, treatment, and fate of female pro­
fessors will be most relevant to the lives, family responsi­
bilities, and careers of typical female students and the 
choices and obstacles they will face. 



 

 

 

A NATIONAL ANALYSIS OF DIVERSITY IN SCIENCE AND ENGINEERING FACULTIES AT RESEARCH UNIVERSITIES 

By Dr. Donna J. Nelson and Diana C. Rogers 

“Progress for female and minority faculty at research 
universities, produced from past attempted solutions 
combined, has been too slow.  If significant progress is to 
be made within the next couple of decades, new and 
totally different approaches to solving problems facing 
women and minority faculty will be needed.” 

Dr. Donna J. Nelson 

Introduction 

The first determination of the representation of both 
females and minorities among tenured and tenure track 
faculties of science and engineering departments at 
research universities reveals that both are underrepresent­
ed, in some cases, at levels far below that expected. 
Females are primarily in the lower professorial rankings, 
and underrepresented minority female professors are 
almost nonexistent. Due to the close relationship 
between faculty and students, this raises other concerns, 
which are detailed in this report.  

Comparison with recent BS attainment by females and 
minorities reveals their lack of role models and mentors. 
This is of particular concern, given the national goal to 
rely more on US citizens, and less on foreign nationals, as 
a future source for scientists and engineers.  In most of 
the disciplines surveyed, comparison with recent PhD 
attainment reveals sufficient qualified females and 
minorities, so that many more could have been hired.  

For decades, it has been recognized that the representa­
tion of women and minorities in science and engineering 
generally is far below that needed to insure the national 
security, economic superiority, and scientific leadership 
of our country.  Because the scientists and engineers 
required for this must each pass through an educational 
institution in order to obtain qualifications for employ­
ment, problem solving analyses and efforts have come to 
focus on academic institutions, particularly on science 
and engineering departments and their supporting 
organizations. The anticipated large representation of 
women and minorities in the US future population indi­
cates that they will be among our future leaders; this war­
rants analysis of the status of these underrepresented 
groups at research universities, because this is where the 
majority of our country’s leaders will be educated. 

Attempts to correct problems facing underrepresented 
groups have included appeals to conscience, increased 
funding for females and minorities (predominantly stu­
dents), and legislation. Progress for female and minority 
faculty at research universities, produced from past 
attempted solutions combined, has been too slow.  If sig­
nificant progress is to be made within the next couple of 
decades, new and totally different approaches will be 
needed. 

In order to measure the effect of past attempts to increase 
female and minority leaders in science and engineering, 
it is important to determine and track the status of and 
environment for female and minority science and engi­
neering faculty at research universities.  Female and 
minority students already perceive the status and envi­
ronment of these role models and use them to judge how 
they themselves will be treated should they pursue 
degrees and employment in those disciplines.  

In order to establish the status of underrepresented 
groups, we surveyed the top 50 departments in each of 
fourteen science and engineering disciplines, as ranked 
by the National Science Foundation1 (NSF) according to 
research funds expended.  Each department chair was 
asked to provide the gender, race/ethnicity, and rank of 
each tenured or tenure track faculty member.  In this 
report, we discuss the data for women and underrepre­
sented minorities (URMs), i.e. Blacks, Hispanics, and 
Native Americans; we also compare the faculty data to 
those for PhD attainment and for BS attainment in anal­
ogous disciplines. 

“Who can look at these numbers and not say that we as 
a faculty have failed—failed our students, our institu­
tion, and most of all, failed our nation?” 

Professor Nancy Hopkins, Professor, Massachusetts 
Institute of Technology2 
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WHO TEACHES MATTERS 

Female students do not have an adequate number of 
female role models and mentors. Although in recent years 
the number of females studying science and engineering 
has increased significantly, science and engineering facul­
ties are still overwhelmingly dominated by White men. 
The data show that the gender and racial compositions of 
the faculty do not reflect those of the student body. 
Although the student body has diversified considerably, 
the composition of the faculty has remained relatively 
stagnant. The result is a drastically disproportionate num­
ber of male professors as mentors and role models. For 
example, in mathematics women receive almost half of 
the BS degrees but are less than 10% of the faculty. 

There is a similar pattern in departments that have even 
higher percentages of female students. For example, in 
the biological sciences, where females are 58.4% of the 
BS recipients, only 20.2% of the faculty are females. 
Even in psychology where females overwhelmingly dom­
inate at 76.5% of BS recipients, only 33.5% of the facul­
ty are females (Table 1).  

TABLE 1. Gender Distribution of BS Recipients 
vs. Role Models 

% Females % Males 

Students Faculty Students Faculty 

Chemistry 47.3 12.1 52.7 87.9 

Math 48.2 8.3 51.8 91.7 

Computer Science 27.7 10.6 72.3 89.4 

Astronomy 32.7 12.6 67.3 87.4 

Physics 21.4 6.6 78.6 93.4 

Chemical Engineering 35.7 10.5 64.3 89.5 

Civil Engineering 24.5 9.8 75.5 90.2 

Electrical Engineering 13.1 6.5 86.9 93.5 

Mechanical Engineering 13.9 6.7 86.1 93.3 

Economics 32.3 11.5 67.7 88.5 

Political Science 50.1 23.5 49.9 76.5 

Sociology 70.2 35.8 29.8 64.2 

Psychology 76.5 33.5 23.5 66.5 

Biological Sciences 58.4 20.2 41.6 79.8 

BS degree data are for 2000, from NSF 3; faculty data are FY2002 except chem­
istry (FY2003) and astronomy (FY2004) 

“It was discouraging to know that when I went to 
(the University of) Texas in 1976, I was the second 
woman in a faculty of about 50, and when I left in 1998, 
they were again hiring a second woman.” 

Professor Marye Anne Fox, Chancellor, North Carolina 
State University 4 

In each discipline examined, the representation of men 
among faculty is much higher than that among BS degree 
recipients. Often, female science or engineering majors 
study in a department in which there is not one female 
“full” professor; in some departments, there is not a 
female professor at any rank. 

Because of the dearth of female faculty, male faculty 
should actively encourage female students to enter sci­
ence and engineering and should offer to become their 
mentors. It is essential that they provide a fair environ­
ment for the few existing female professors in science and 
engineering in order to convince female students that the 
same awaits them in their future careers. 

It is the paucity of women in science and engineering 
that is the cause of grave concern. It is likely that a 
woman could get a bachelor of science without being 
taught by a female professor in her discipline; it is possi­
ble for a women to get a PhD in science or engineering 
without having access to a woman faculty member in her 
field; and, if the student is a woman of color, it is proba­
ble she will earn her PhD without ever seeing a minority 
female professor in her field. 

Female student attrition in science and engineering has 
been attributed, in part, to a lack of female mentors and 
role models. Many studies have shown that the mere 
presence of female faculty encourages female students. 
According to a forum published in Harvard Magazine, 
the percentage of women faculty is “the single most 
important indicator of academic success for women 
undergraduates.” 5 

Female students are not the only ones affected by the lack 
of female faculty on campus. Male students are also 
harmed because they are deprived of access to talented 
faculty who could be their mentors. In addition, the 
absence of women sends a message to men that women 
do not belong in these non-traditional environments and 
that it is acceptable for them to be marginalized, denied 
tenure, and given unequal resources. 
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Table 2 . Assistant Professors (FY2002) and PhD Attainment (1993 - 2002) 6 in Science and Engineering Disciplines 

Discipline White Male Asian Male Female URM Male 

Asst PhDs Asst PhDs Asst PhDs Asst PhDs 

Chemistry  (FY2003) 65.4% 54.8% 11.5% 9.6% 21.5% 31.3% 1.6% 4.2% 

Math 60.5% 58.1% 15.0% 11.3% 19.6% 27.2% 5.0% 3.3% 

Computer Science 62.9% 60.6% 24.3% 15.1% 10.8% 20.5% 2.0% 3.5% 

Astronomy (FY2004) 62.6% 69.8% 9.9% 6.6% 22.0% 20.6% 5.5% 2.6% 

Physics 70.6% 68.9% 14.9% 13.9% 11.2% 13.3% 3.3% 3.8% 

Chemical Engineering 60.7% 58.4% 16.6% 14.8% 21.4% 22.3% 1.4% 4.0% 

Civil Engineering 57.9% 58.4% 11.3% 17.0% 22.3% 18.7% 8.6% 5.9% 

Electrical Engineering 57.2% 59.1% 27.5% 23.9% 10.9% 11.5% 4.5% 5.5% 

Mechanical Engineering 56.1% 63.4% 22.2% 21.2% 15.7% 10.4% 6.1% 5.0% 

Economics 59.8% 54.9% 16.1% 9.6% 19.0% 29.3% 5.1% 6.0% 

Political Science 54.2% 52.4% 4.5% 3.6% 36.5% 36.6% 4.8% 7.0% 

Sociology 37.2% 31.5% 3.5% 3.0% 52.3% 58.9% 7.0% 6.5% 

Psychology 46.0% 29.5% 4.6% 1.1% 45.4% 66.1% 4.0% 3.3% 

Biological Sciences 55.4% 43.2% 10.7% 8.7% 30.2% 44.7% 3.7% 3.3% 

HIRING INEQUITY REVEALED IN MOST SCIENCES 

Data in Table 2 reveal a reasonable match between female 
PhDs and recently-hired female faculty in engineering 
and some sciences, but not in seven of the other  disci­
plines studied. In those seven disciplines, there is a gen­
der disparity between recent hires and the hiring pool. 
The percentage of women among PhD recipients from 
1993 – 2002 can be compared to the percentage of 
women assistant professors. This shows that in many dis­
ciplines women may be well-represented among PhD 
recipients, but this representation is not reflected among 
assistant professors. In these disciplines, there is a wide 
gap between the percentage of women among PhD recip­
ients since 1993 versus the percentage of women among 
assistant professors, the rank most recently hired.  In 
most science disciplines, qualified female candidates 
exist, but they are not being hired.  In three disciplines: 

physics, electrical engineering, and mechanical engineer­
ing, women have the lowest percentage of female assis­
tant professors, but they also have the lowest percentages 
of PhD recipients.  These low percentages of females 
among PhD recipients would also be the easiest to 
match. Nevertheless, the scarcity of female professors in 
these disciplines is probably at least partially related to 
the low numbers of women earning a Ph.D. 

Even where women outnumber men earning PhDs, 
White males maintain their hold on the vast majority of 
assistant professor positions. For example, in the biologi­
cal sciences, for years females have received the greater 
percentage of PhDs than White males, but White males 
still make up more than half of the assistant professors. In 
computer science, math, and chemistry, there is a similar 
disparity between the percentages of women among assis­
tant professors versus PhD recipients (Table 2).  
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SUFFICIENT WOMEN FILLED THE HIRING POOL TABLE 3. Female PhDs by Years of PhD Attainment 6 

A growing number of women have been completing 
PhDs in science and engineering. The proportion of 
women earning a PhD in science or engineering has gen­
erally gradually increased over the last 20 years. PhD 
attainment by women rose an average of 6% between the 
years 1983 – 1992 versus 1993 – 2001 (Table 3). Data 
demonstrate that the pool of potential female candidates 
for faculty positions is plentiful, but faculty search com­
mittees and chairs often say they receive few applications 
from females.  This agrees with comments often heard 
from recent female PhDs; they do not perceive the aca­
demic environment as desirable, so they choose not to 
apply for faculty positions. 

“Women who are eligible for faculty positions have 
earned a Ph.D. in a chemistry department. They have 
absorbed the tone of that environment . . . and have 
decided they don’t want any more of it.” 

Professor Janet Osteryoung, Director, Division of 
Chemistry, National Science Foundation 4 

Discipline 1983 – 1992 1993 – 2002 

Chemistry 22.8% 31.3% 

Math 20.5% 27.2% 

Computer Science 17.9% 20.5% 

Astronomy 12.7% 20.6% 

Physics 9.0% 13.3% 

Chemical Engineering 14.4% 22.3% 

Civil Engineering 10.2% 18.7% 

Electrical Engineering 6.4% 11.5% 

Mechanical Engineering 6.0% 10.4% 

Economics 22.4% 29.3% 

Political Science 31.0% 36.6% 

Sociology 51.1% 58.9% 

Psychology 55.0% 66.1% 

Biological Sciences 36.5% 46.7% 
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WOMEN ARE UNDERREPRESENTED 

There are very few tenured and tenure-track women fac­
ulty in the “top 50” science and engineering depart­
ments. Women have made strides as students in science 
and engineering. However, the data show that while the 
percentages of women studying science and engineering 
have significantly increased, the faculties in science and 
engineering are still overwhelming dominated by men. 
Data in Table 4 show the distribution by rank of the few 
female faculty in science and engineering. Because 
women began with barely any representation on univer­
sity faculties, and because only miniscule increases have 
been achieved each year, the progress made has been 
inadequate. This is exacerbated by female faculty attri­
tion, which is generally perceived to be much higher than 
that for male faculty. 

“Many smart motivated women have cited isolation and 
marginalization as reasons for moving out of science and 
engineering at major research institutions.” 

Abigail Stewart, Project Director, Institute for Research 
on Women and Gender, University of Michigan 7 

TABLE 4. Female Science and Engineering Faculty by Rank (FY2002) 

Discipline 
Assistant 
Professor 

Associate 
Professor 

“Full” 
Professor 

All 
Ranks 

Chemistry (FY2003) 4.1% 3.0% 5.1% 12.1% 

Math 2.8% 2.4% 3.1% 8.3% 

Computer Science 2.8% 3.8% 4.0% 10.6% 

Astronomy (FY2004) 3.4% 2.6% 6.5% 12.6% 

Physics 1.5% 1.4% 3.8% 6.6% 

Chemical Engineering 3.8% 4.0% 2.7% 10.5% 

Civil Engineering 4.8% 3.2% 1.8% 9.8% 

Electrical Engineering 1.8% 2.5% 2.2% 6.5% 

Mechanical Engineering 2.5% 2.3% 1.8% 6.7% 

Economics 4.3% 3.0% 4.2% 11.5% 

Political Science 8.6% 8.2% 6.7% 23.5% 

Sociology 12.6% 11.0% 12.2% 35.8% 

Psychology 9.6% 8.4% 15.4% 33.5% 

Biological Sciences 6.3% 5.4% 8.5% 20.2% 
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WOMEN HOLD THE LOWEST ACADEMIC RANK 

For those few women who take professorships in science 
or engineering after attaining PhDs, a new host of con­
cerns arise. The data demonstrate that women are more 
likely than men to hold lower academic ranks (Table 5). 

This phenomenon has been discussed in Harvard 
Magazine. “(T)he gap between the percentage of tenured 
men and the percentage of tenured women has not 
changed in 30 years…among those in academia with 
doctorates in science and engineering, only one-quarter 
of women had been awarded tenure, compared to one-
half of men.” 5 

Our data confirm this pattern. In all but computer sci­
ence, the rank of assistant professor has the highest per­
centage of female faculty (Table 5).  Conversely, the rank 
which has highest percentage of male faculty is typically 
that of “full” professor, and that is the rank held by the 
majority of male faculty as well. 

TABLE 5. Percentage of Female Faculty 
within each Rank (FY2002) 

Discipline Assistant 
Professor 

Associate 
Professor 

“Full” 
Professor 

All 
Ranks 

Chemistry (FY2003) 21.5 20.5 7.6 12.1 

Math 19.6 13.2 4.6 8.3 

Computer Science 10.8 14.4 8.3 10.6 

Astronomy (FY2004) 22.0 16.5 9.5 12.6 

Physics 11.2 9.8 4.6 6.6 

Chemical Engineering 21.4 19.2 4.4 10.5 

Civil Engineering 22.3 11.5 3.5 9.8 

Electrical Engineering 10.9 9.8 7.2 6.5 

Mechanical Engineering 15.7 8.9 3.2 6.7 

Economics 19.0 16.3 7.2 11.5 

Political Science 36.5 28.6 13.9 23.5 

Sociology 52.3 42.7 13.9 35.8 

Psychology 45.4 40.1 13.9 33.5 

Biological Sciences 30.2 24.9 14.8 20.2 

“I think a very plausible case can be made that academ­
ic departments are an unhealthy—even hostile—envi­
ronment for women.” 

Dr. Debra Rolison, Naval Research Lab 4 

Assistant professors, who are typically untenured, have 
little job security or capability to change the culture of 
their departments or disciplines. Tenure is granted by a 
laborious process that typically involves recommenda­
tions by the department and by external reviewers, fol­
lowed by approval from the college and the university. 
While there are some objective criteria, in the final analy­
sis, these decisions have room for a great deal of subjec­
tivity. Hence, assistant professors are uniquely vulnerable 
to the culture of their departments.  Because most female 
professors are assistant professors, this means that the 
number of female professors who can safely take steps to 
change the departmental environment is much smaller 
than it might first appear. 

UNDERREPRESENTED MINORITY WOMEN FACULTY 
ALL BUT INVISIBLE. 

In some disciplines, there is no representation of URM 
(Black, Hispanic, or Native American) women on the 
faculty at all. In the “top 50” computer science depart­
ments, there are no women in tenured or tenure-track 
positions. With the exception of one Black “full” profes­
sor in astronomy, there are no female Black or Native 
American “full” professors in the physical science or engi­
neering disciplines surveyed. 

Similarly, in physics there are no Black female professors, 
and in eight of the nine physical science and engineering 
disciplines surveyed, Native American female professors 
are nonexistent. URM females fare much better in the 
social sciences and the life sciences. The few female 
URM faculty in the “top 50” science and engineering 
departments are detailed in Table 6 below. These data are 
in two groups to facilitate comparison and contrast; these 
are physical sciences and engineering, and social sciences 
and life sciences. 

The data show URM women are less likely than either 
White women or men of any racial group to be “full” 
professors and to be awarded tenure. (Table 6).  The few 
“full” professors in each discipline are designated by 
asterisks after the corresponding number. 
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Table 6. Female URM Faculty at “Top 50” Science and Engineering Departments (FY2002). 

Physical Sciences and Engineering 
Black 

females 
Hispanic 
females 

Native American 
females 

Chemistry  (FY2003) 1 5* 1 

Math 2 7*** 0 

Computer Science 0 0 0 

Astronomy (FY2004) 2* 2* 0 

Physics 0 8*** 0 

Chemical Engineering 2 3 0 

Electrical Engineering 7 3 0 

Mechanical Engineering 3 2* 0 

Civil Engineering 2 3* 0 

Total 19 33 1 

*URM female “full” professor 1 10 0 

Social Sciences and Life Sciences 

Economics 5*** 7*** 0 

Political Science 26***** 6 0 

Sociology 32******* 12** 0 

Psychology 22*** 26***** 3 

Biological Sciences 9* 13** 0 

Total 94 53 3 

*URM female “full” professor 19 12 0 

Other studies have also concluded that URM minority 
females are less likely to get tenure than White women 
or men of any racial group. 5,8 Are universities training an 
insufficient number of minority women or are qualified 
women looking outside the academy? The data indicate 
that both are true, but to varying degrees in different 
disciplines. 

Relatively few URM women earn advanced degrees in 
science and engineering. The reason for this, according to 
Professor Cheryl Leggon, is the lack of encouragement 
they receive. She cites the National Center for Education 
Statistics that found that “Hispanic and African 
American women do not persist in science because they 
are not encouraged to do so.”8 Professor Leggon believes 
this lack of encouragement has critical implications. She 
states that numerous studies have shown that “not 
encouraging women to persist (in science or engineering) 
produces the same result as actively discouraging them.” 8 

“I was surprised that even in 2002, these women (facul­
ty) had so few opportunities in their professional careers 
to talk and network with other minority women scien­
tists and engineers.” 

Professor Evelynn Hammonds, Professor, Harvard 
University 2 

But the data also show that universities are not taking 
advantage of the URM women who do complete the 
PhD. The data find that only fifty-three are faculty at 
“top 50” physical science and engineering departments. 

Anne J. MacLachlin, at the Center for Studies in Higher 
Education at U.C., Berkeley, believes “the academic 
experience often led them (URM women who have 
earned PhDs) to seek another kind of scientific work.” 9 

Finally, we must pose a third possibility that applies to all 
women of any color earning PhDs in science or engineer­
ing. Are qualified women rejected for academic positions 
because of departmental practices that act as barriers to 
hiring and retaining women? 
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CONCLUSIONS 

Disparities in hiring and retention between male and 
female science and engineering faculty place women at a 
distinct disadvantage at all levels, from undergraduate to 
full professor. Women faculty are poorly represented in 
science and engineering departments of research univer­
sities. This has grave repercussions for undergraduate and 
graduate students who are bereft of female role models 
and mentors and contributes to the attrition rate of 
women studying science and engineering. 

In most science disciplines studied, qualified female can­
didates exist, but they are not achieving assistant profes­
sorships. Whether hiring and work practices at the 
nation’s top universities actively discriminate cannot be 
answered by this study. However, the numbers clearly 
indicate a grave national problem that must be aggres­
sively addressed now. 

There is general agreement that few women typically 
apply for academic positions in science and engineering 
departments at research universities.  Yet the percentage 
of PhDs attained by women has steadily risen over the 
last two decades. In some cases, it is reported that female 
applicants for such openings have even declined from 
years past.  There is not agreement on an explanation for 
this phenomenon. Is the private sector more receptive to 
women scientists? Have women found the academy a 
hostile environment? Do qualified women find them­
selves rejected by departmental practices that operate as 
barriers to hiring and retention?  The low representation 
of female professors in these disciplines exacerbates a 
learning and work environment that is often alienating 
and unfair. 

The reasons need to be explored and solutions found. 
However, before the problem can be solved, it must be 
well defined.  In order to do this, the problems must be 
discussed in detail and the barriers identified by those 
most knowledgeable about them.  However, those most 
familiar with these problems and most well-equipped to 
identify solutions are often afraid to discuss them openly. 
The same situation holds for many minorities. 
Therefore, the first step to solving the problems facing 
women and minorities in science and engineering must 
be to generate an atmosphere in which it is acceptable to 
discuss them. 

The low number and percentage of women faculty make 
it difficult for them to effect the needed changes by 
themselves, so they will need assistance and support in 

this. If all female faculty, both tenured and untenured, in 
a department work together, their total percentage or 
number is still usually insufficient to exert much leverage. 
According to Rosabeth Moss Kantor, underrepresented 
groups need to be at least 15% of an organization in 
order to begin to impact that organization’s culture, pol­
icy, and agenda.10 Even when combining all ranks, 
women remain a small fraction of the faculty in any sci­
ence or engineering discipline in this study, below the 
15% mark. 

The paucity of female faculty is exacerbated by their pre­
dominantly low academic ranking. Most of the women 
in science and engineering are assistant professors with­
out the protection of tenure. This places them in a par­
ticularly vulnerable position within the department and 
the university. Tenure has a significant effect on the 
behavior of professors; tenured professors have the secu­
rity to help create cultural change. “Full” professors with 
tenure are most likely to take risks because they have the 
freedom to say and do things, such as suggesting more 
female hires, without fear of losing their jobs or being 
denied promotion.  Unfortunately, there are far too few 
female “full” professors than that needed to effect signif­
icant change in a reasonable amount of time.  Finally, and 
perhaps, most importantly, when female students see the 
few female faculty in their own discipline marginalized, 
treated poorly, or not promoted, it serves as a warning: 
stay in this profession at your own risk. 

As Cheryl Leggon notes, 8 simply adding more women to 
science and engineering departments is a “necessary but 
not sufficient” agent of change. According to Harvard 
Magazine’s “Forum on Faculty Diversity”, 5 one formida­
ble obstacle to gender parity is an “unaccommodating 
culture” and a status quo that proves to be “an intractable 
force.” Some of the concerns women frequently point to 
include: “limited opportunities to participate in depart­
mental and institutional decision-making; excessive and 
‘token’ committee assignments; …research that’s trivial­
ized and discounted…” 5 

In order to diversify successfully and open wide the doors 
for women, universities have to examine culture, atti­
tudes, and policies they have long followed assuredly. 
This is a long-overdue and realistic response to a chang­
ing world. As Princeton chemist George McLendon 
observed, “Academic institutions are intrinsically monas­
tic institutions that were created in the 13th century. 
They might need a little fine-tuning.” 11 
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BIOGRAPHICAL SKETCH 

Dr. Donna Nelson, is an associate professor of chemistry 
at the University of Oklahoma. Reared in Eufaula, 
Oklahoma, she took her BS in Chemistry at the 
University of Oklahoma in  1974. She obtained her PhD 
in chemistry at the University of Texas with  Michael J. 
S. Dewar in 1980, did her postdoctorate at Purdue 
University with Herbert C. Brown during 1980 - 1983, 
and joined the University of Oklahoma in 1983. 

She has an active research group in physical organic 
chemistry, in which  she has developed a new synthetical­
ly useful technique for gathering mechanistic informa­
tion on addition reactions of alkenes.  The investigations 
often permit selection of one mechanism from several 
which are proposed.  She has been recognized for this 
work, most recently via a Sigma Xi Faculty Research 
Award and a Guggenheim Award. 

She has presented her diversity research results at nation­
al meetings of professional societies, at Capitol Hill brief­
ings with the US Congress, and before various other 
organizations in Washington, DC, and she has served on 
various national level task forces and committees address­
ing these issues. 

For more information about Dr. Nelson, visit her web site 
at http://cheminfo.chem.ou.edu/faculty/djn/djn.html. 

Data were collected while at the University of Oklahoma 
between 2000 and 2003 and the Massachusetts Institute 
of Technology during the Fall, 2003. To investigate the 
gender, race/ethnicity, and rank of faculty, we surveyed 
top research departments of fourteen science and engi­
neering disciplines. To sample the top research depart­
ments of a discipline, we selected all the departments in 
each discipline that ranked in the top 50 according to the 
most recent National Science Foundation annual report 
on research expenditures available at the time of data col­
lection (National Science Foundation report on 1999 
expenditures, except 2000 for chemistry).  The ranking 
for astronomy departments was by the National Research 
Council, based on research expenditures in 1994.  The 
top 50 departments were different for each discipline. 

Over 90% of the departments in our sample are located 
in universities classified in either the Doctoral/Research 
Universities-Extensive category or the Doctoral/Research 
Universities-Intensive category of the Carnegie 
Classification of Institutions of Higher Education 
(McCormick 2001). 

For each of the top 50 departments in research expendi­
tures, department chairs were contacted and asked to 
report the gender, race-ethnicity (Asian, Black, White, 
Hispanic, and Native American), and rank (assistant, 
associate, and professor) of tenured and tenure-track fac­
ulty for fiscal year 2002 (fiscal year 2003 for chemistry 
and 2004 for astronomy). In a limited number of 
instances, data were unavailable from department chairs 
and were collected instead from other sources, such as 
department websites and published directories. 

CONTACT INFORMATION 

Dr. Donna Nelson 
Department of Chemistry 
University of Oklahoma 
Norman, OK  73072 
djnelson@ou.edu 
405-325-2288 
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APPENDICES 

Appendix 1.  Tables of data on tenured/tenure-track fac­
ulty at the “top 50” departments of fourteen science and 
engineering disciplines by race/ethnicity, by gender, and 
by rank.  In each data entry, the number after the deci­
mal point shows the number of people that are female. 
For example the total number of chemistry faculty in 
FY2003 is 1654.200; this means there are 1654 people, 
200 of whom are female. 

Appendix 2.  Tables of data on US citizen and permanent 
resident PhD attainment in fourteen science and engi­
neering disciplines each year from 1983 through 2002. 
Data are disaggregated by race/ethnicity and by gender. 
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APPENDIX 1 

Tables of data on tenured/tenure-track faculty at the “top 
50” departments of fourteen science and engineering dis­
ciplines by race/ethnicity, by gender, and by rank.  In 
each data entry, the number after the decimal point 
shows the number of people that are female.  For exam­
ple the total number of chemistry faculty in FY2003 is 
1654.200; this means there are 1654 people, 200 of 
whom are female. 

Data are provided for the “top 50” departments in the 
following disciplines: 

Table 1 Chemistry                          

Table 2 Physics                              

Table 3 Mathematics                      

Table 4 Computer Science             

Table 5 Chemical Engineering       

Table 6 Civil Engineering              

Table 7 Electrical Engineering       

Table 8 Mechanical Engineering    

Table 9 Economics                         

Table 10 Political Science                

Table 11 Sociology                          

Table 12 Psychology                        

Table 13 Biological Sciences           

Table 14 Astronomy                                     































APPENDIX 2 

Tables of data on US citizen and permanent resident 
PhD attainment in fourteen science and engineering dis­
ciplines each year from 1983 through 2002.  Data are 
disaggregated by race/ethnicity and by gender. 

Data are provided for PhD attainment in the following 
disciplines: 

Table 1 Chemistry                          

Table 2 Physics                              

Table 3 Mathematics                      

Table 4 Computer Science             

Table 5 Chemical Engineering       

Table 6 Civil Engineering              

Table 7 Electrical Engineering       

Table 8 Mechanical Engineering    

Table 9 Economics                         

Table 10 Political Science                

Table 11 Sociology                          

Table 12 Psychology                        

Table 13 Biological Sciences           

Table 14 Astronomy             
















