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

by Dr. Donna Nelson 
supervising Christopher N. Brammer and Heather Rhoads 

 
The first national and most comprehensive 

demographic analysis to date of tenured and tenure 
track faculty in the top 100 departments of science and 
engineering disciplines shows that minorities and 
women are significantly underrepresented.  There are 
relatively few tenured and tenure-track 
underrepresented minority (URM) faculty in these 
research university departments, even though a growing 
number and percentage of minorities are completing 
their Ph.D.s.  Qualified minorities are not going to 
faculties of many science and engineering disciplines.  
However, in some engineering disciplines, there is a 
better match between the percentage of URMs in recent 
Ph.D. attainment versus among assistant professors.  
The percentage of URMs in science and engineering 
B.S. attainment generally continues to increase, but 
they are likely to find themselves without the minority 
faculty needed for optimal role models and mentors. 

There are few minority full professors in the 
physical sciences and engineering disciplines studied; 
the highest percentage of all URMs combined among 
full professors is less than 5% (chemical engineering).  
Comparing the representation of URMs among assistant 
professors in the top 50 departments, versus those in the 
next group of 50, gives mixed results; in engineering, 
the top 50 departments have higher percentages of 
URMs, while the top 50 chemistry, math, and computer 
science departments have much lower representations 
of URMs.  In each discipline except biological sciences, 
the percentage of White males in top 50 departments is 
about equal to or greater than in the next group of 50. 

URM women faculty, especially “full” professors, 
are almost nonexistent in physical sciences and 
engineering departments at research universities.  
Surprisingly, most of the few female minority full 
professors in those disciplines were not born in the U.S.   

In most disciplines studied, the percentage of 
URMs among recent Ph.D. recipients is significantly 
above their percentage among assistant professors; 
exceptions include civil engineering and mechanical 
engineering.  In the top 50 departments of chemistry 
and math, the percentage of Hispanic and Native 
American faculty among assistant professors is lower 
than among associate professors, revealing a decline in 
hiring these minorities.  In contrast, in all disciplines 
studied, the highest percentage of female faculty is at 
the level of assistant professor, as a result of increased 
recent hiring of women.   

In most disciplines, URM faculty are so few that a 

minority student can get a B.S. or Ph.D. without being 
taught by or having access to a URM professor in that 
discipline.  However, there is a disproportionate 
number of White male professors as role models for 
White male students.  For example, in 2005, 16.7% of 
the students graduating with a B.S. in chemistry were 
URMs, but in 2007, only 3.9% of faculty at the top 100 
chemistry departments were URMs.  For females, those 
data are 51.7% and 13.7%, respectively.  In contrast, 
the corresponding percentages for White males are 
37.4% and 74.2%, respectively.  While the percentages 
of women and of URMs in science and engineering 
Ph.D. attainment have increased in recent years, the 
White men still dominate the corresponding faculties.   

A cycle is perpetuated.  Minorities are less likely 
to enter and remain in science and engineering when 
they lack mentors and role models. In most science and 
engineering disciplines, the percentage of URMs 
among faculty recently hired is not comparable to that 
of recent minority Ph.D.s. and is far below that of 
recent BS recipients.  This results in fewer minority 
faculty to act as role models for minority students. 
Minority students observe this in the course of sampling 
the educational environment. If minority professors are 
not hired, treated fairly, and retained, minority students 
perceive that they will experience the same.  This will 
not encourage them to persist in that discipline.  
 Trends in data for women are very similar to those 
observed for URMs, but more obvious due to greater 
magnitudes.  Therefore, the most useful comparisons 
may be those for representation of women across 
disciplines.  For example, in the top 100 departments, 
the representation of females among professors in 
chemistry, versus astronomy or earth sciences, is lower 
at each rank.  The ratios of chemistry: astronomy: earth 
science are 21.2%: 25.3%: 28.2% for assistant 
professors, and 13.7%: 15.8%: 16.5% for professors of 
all ranks combined.  However, the representation of 
female students in chemistry is and has been higher 
than that of astronomy or earth sciences for years 
(51.7%: 42.4%: 41.9% for B.S. in 2005, and 32.4%: 
22.7%: 31.8% average for Ph.D.s in 1996 – 2005).  
Astronomy and earth science may have desirable hiring 
practices which could be used by other disciplines. 
 Using these data to identify points of strength and 
challenge for each discipline could guide the search for 
programs, resources, and attitudes which are 
responsible for the results. We hope this will facilitate 
the transfer of good practices among disciplines. 
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Introduction 

The U.S. faces impending national, 
international, and global crises that will require the 
expertise and effort of scientists and engineers, such 
as the energy challenge, environmental issues, 
globalization of our economy, national security 
considerations, and the technological industries’ 
impending “Great Crew Change.”[1]  In order for 
these crises to be addressed with consideration of 
U.S. values, culture, and interests, there must be 
adequate participation of U.S. scientists and 
engineers.  U.S. scientists and engineers will 
embody these traits due to their U.S. life 
experiences and will convey them while addressing 
these crises.  Simultaneously, the U.S. science and 
engineering work force is aging; “baby boomer” 
scientists and engineers are leaving the U.S. work 
force.  The increasing need for scientists and 
engineers who imprint U.S. values, culture, and 
interests, combined with the increasing loss of 
current U.S. scientists and engineers, creates a 
critical situation.  Therefore, the need for 
transferring U.S. values, culture, and interests while 
developing solutions to the national, international, 
and global crises, will grow more critical with time. 

In order for U.S. citizens to enter the scientific 
work force, they must acquire necessary knowledge 
and skills, usually by passing through U.S. 
educational institutions.  In planning the education 
of our future scientific work force, an essential 
consideration is the changing demographics of our 
population, which will constitute the pool from 
which future U.S. scientists and engineers will be 
drawn and the constituents who future U.S. 
scientists and engineers will serve.  The U.S. 
population is increasing in Blacks, Hispanics, and 
Native Americans, known collectively as 
underrepresented minorities (URMs).  Also, the 
women’s share of the general U.S. work force 
continues to increase.  Together, URMs and women 
constitute almost two-thirds of the U.S. population; 
as their representations increase in the work force, 
underutilizing their talent and potential in science 
and engineering is not only impractical, but also 
detrimental to the nation’s future success.  It is 
important that U.S. educational institutions are able 
to accommodate the needs of this large segment of 
our population, so that those citizens will be fully 

represented in the U.S. scientific work force.  In this 
way, diverse talents of U.S. URMs and women, will 
be included in formulating solutions to these crises. 

Because the values, culture, and interests of 
scientists and engineers in leadership positions will 
greatly influence solutions to our national, 
international, and global crises, it is important that 
URMs and women be represented among those 
leaders.  An education from a highly-ranked 
university is often a credential for such a leadership 
position; most U.S. science and engineering leaders 
passed through highly-ranked educational 
institutions.  Therefore, it is desirable to explore the 
degree to which the highest ranking U.S. academic 
science and engineering departments are prepared 
to serve U.S. URM and women students.  This will 
influence whether U.S. URMs and women will be 
among the U.S. scientists and engineers who will 
lead the development of solutions to the crises 
mentioned above. 

Simple measures of these departments’ 
accommodation of and appeal to URM and women 
students can be made by assessing the 
representations of URMs and women at points 
along the academic pipeline.  We report herein the 
results of comparing the shares held by 
underrepresented groups at pertinent points in 
academia, by discipline.  These comparisons are: 
(1) recent B.S. recipients versus faculty, in order to 
gauge same-race or same-gender mentors and role 
models for the students; (2) recent Ph.D. recipients 
versus assistant professors, in order to gauge 
utilization of the faculty hiring pool; (3) faculty 
distributions by rank, in order to gauge overall 
progress toward faculty diversification; and (4) in 
some disciplines, URM faculty rank versus year and 
country of each degree, in order to explore effects 
of being a native-born U.S. citizen.  
 
“Underrepresented minorities are projected to 
constitute almost 32% of the American population 
by 2020, outnumbering White males (30.1%).[2]  
Therefore, proactive steps should be taken now in 
order to insure the proportionate inclusion of such 
a large part of the U.S. population in science and 
engineering, throughout all levels of academia.” 
Dr. Donna J. Nelson, Associate Professor, 
University of Oklahoma 
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General Methods 
Our data were gathered by surveying the top 

100 departments in each of fifteen science and 
engineering disciplines, as ranked by the National 
Science Foundation (NSF) according to research 
funds expended.[3]  Each department chair was 
asked to provide the gender, race/ethnicity, and 
rank of each tenured or tenure track faculty 
member.  Data from chairs were entered into tables, 
which are provided in the Appendix.  A URL to 
posted tabulated data was emailed to respondents, 
with a request that they report any desired changes, 
and requested changes were made.  Details of our 
methodology are given in a separate section at the 
end of this report.  The rationale for the unusual 
grouping of disciplines used herein is detailed in the 
section on “Females.” 
 
Alternate Solutions 

An obvious source of U.S. scientists and 
engineers is future generations of U.S. citizens.  
Many programs focus on increasing the interest of 
students, ranging from pre-college to kindergarten, 
in science and engineering.  This is an extremely 
worthy goal for long-term solutions.  However, it is 
not a practical solution for the critical immediate 
need for U.S. scientists and engineers, which we 
face due to the impending “Great Crew Change”; 
there simply is not enough time.  The Independent 
Petroleum Association of America estimated that by 
2010 40% of their skilled professionals will reach 
retirement age (Figure 1).[1]   The “Great Crew 
Change” will be over before the younger students 
could receive the education and/or experience they 
need to become leaders in science and engineering. 

Another solution to meet U.S. needs for 

scientists and engineers is to import them.  This 
solution does offer a way to increase the diversity 
of our science and engineering work force.  This is 
being proposed and encouraged by many 
professional organizations through a variety of 
programs and activities.  However, excessive 
reliance on this solution can create a different 
problem.  If people from overseas become a 
majority of U.S. scientists and engineers, then U.S. 
women and minorities will continue to be 
underrepresented in science and engineering.  Also, 
this will not guarantee that those scientists and 
engineers will embody U.S. values, culture, and 
interests to the same extent as native U.S. citizens; 
thus predominantly using this solution will not 
insure that U.S. values, culture, and interests will be 
imprinted on solutions to the above crises.  
Similarly, exporting technological jobs and the 
related technological development will diminish the 
influence of U.S. values, culture, and interests.  

The above alternate solutions address the 
problem of insufficient scientists and engineers in 
the U.S.  However, they do not fulfill the need for 
scientists and engineers who will transfer U.S. 
values, culture, and interests while developing 
solutions to critical national, international, and 
global crises.  Underutilization of segments of our 
society combined with our aging scientific work 
force, will exacerbate this need.[4]  Thus, we (1) 
have increased need for U.S. scientists, (2) face 
increased incipient retirements, and (3) will need to 
recruit U.S. replacements with a greater share of 
underrepresented groups than ever before.  If U.S. 
scientists and engineers are to meet these future 
scientific demands, then the U.S. will need to find a 
way to produce those scientists and engineers. 

 
“If the proportion of 
Blacks and Hispanics 
among chemists doesn't 
keep up with the 
proportion of these 
groups in the general 
population, who's 
going to do chemistry 
in the future?"   
Paul Walter, Past 
President, American 
Chemical Society; 
Past President, 
American Association 
of University 
Professors [5] 
 

 
   Figure 1.  Oil and Gas Workforce Age Distribution [1c] 
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I.  Disparity Between Representations of URMs in Academia versus the U.S. Population 
 

A Person Like Me 
Although the representation of Blacks, 

Hispanics, and Native Americans in the 2006 U.S. 
population was estimated [6] to be 12.8%, 14.8%, 
and 1.1%, respectively, their representation at 
almost each point in academia is lower.  If the 
URM representation among U.S. professors is 
noticeably less than in the general population, 
especially at higher levels in academia, this can 
influence URM students’ self-esteem [7] and the 
evaluation which URMs make of their own 
likelihood to receive appropriate rewards and reach 
higher levels in academia.[8] 

Our data (See Appendix.) reveal that few 
science and engineering departments have more 
than a single URM faculty member.  As a result, 
minority faculty can feel isolated or marginalized, 
and attempts at change made by URMs can make 
little or no difference.[9]  Some URM faculty have 
reported being overwhelmed with advising 
numerous minority student organizations and token 
assignments on multiple committees.[10]  Some 
minority professors cite a hostile working 
environment as their biggest job-related concern. 
[10]  It has been reported that negative office 
politics can have more detrimental impacts than 
outright acts of discrimination.[10]  Students 
sample this environment while pursuing their 
degrees; if URM students’ mentors and role models 
are struggling instead of thriving, then URM 
students perceive that they will struggle similarly if 
they continue to those same levels in academia.[8] 

 

Glacial URM Faculty and Promotion Increases 
As seen in Table 1, the few minority faculty 

members present in academia are usually 
concentrated in the lower ranks, chiefly as assistant 
professors.  For example, in sociology all URMs 
combined represent 19.2% of assistant professors 
(newest hires), 11.1% of associate professors, and 
10.8% of “full” professors in FY2007.  In only 3 of 
the 15 disciplines surveyed in FY2007 are the 
majority of URM faculty at the rank of associate 
professor.  In no discipline surveyed was the 
highest percentage of URMs at the rank of “full” 
professor. The opposite is true for White males. 

Consequently, a relatively large proportion of 
minority faculty members lack tenure.  Without job 
security or a critical mass, most minority faculty 
members lack the capability or leverage to change 
the environment greatly within their discipline.[10]  
Many URM faculty feel they have worked too hard 
to reach their current position to risk losing their 
job, no matter how alienating or unfavorable their 
environment.[11] Tenure is given and denied by 
other faculty members, giving untenured faculty 
little incentive to challenge the status quo.[11] 

The slow promotion rate of URM faculty has 
significant consequences.  It results in consistently 
low numbers of tenured minority faculty members, 
and therefore it impedes progress in improving the 
environment of minority faculty members.[10]  
Moreover, only 5 of the 9 engineering and physical 
sciences disciplines increased their representations 
of URM professors from FY2002 [12] to FY2007.
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II.  Increase in URMs Among Ph.D. Recipients 
 
Between the years 1986-1995 and 1996-2005, 

the percentage of Ph.D. recipients who are URMs 
increased by about 2.5%, a growth rate below that 
of females (5.9%).  This increase in representation 
among Ph.D. recipients is much less than the 7% 
increase in URM representation in the U.S. 
population from 1980-2000 (18.8 % to 25.9%).[2]  
Most of this 7% increase can be attributed to a rise 
in the Hispanic population (from 6.4% to 
12.6%).[2] 

The cause of this slow growth in Ph.D. 
attainment is only partly revealed by comparing the 
representation of URMs among B.S. recipients in 
2000 versus Ph.D. recipients in 2005 (Table 3).  On 
average, URM representation in Ph.D. attainment 
drops from that in B.S. attainment by a factor of 2 
to 3.  This trend suggests that more efforts and 
programs should be directed at strengthening the 
pipeline at this transition.  In none of the disciplines 
surveyed was the representation of URMs among 
Ph.D. recipients larger than among B.S. recipients. 

 

 

“If we engage the 
talent — with its 
beauty and the 
beautiful minds — of 
all of our young people 
in science and 
engineering studies 
and professions — we 
will address our 
national self-interest. 
And, we will have 
acknowledged the 
value inherent in talent 
and inherent in 
diversity.”  
Shirley Ann Jackson, 
Ph.D., President, 
Rensselaer 
Polytechnic Institute 
[13] 



 6

III.  URMs Among Ph.D. Recipients (Hiring Pool) versus Assistant Professors (Recent Hires) 
 
Comparing representations of URMs, shows a 

disparity between their representations among 1996 
– 2005 Ph.D. recipients (the hiring pool) versus 
FY2007 assistant professors (faculty most recently 
hired) at the top 100 departments of most 
disciplines (Table 4).  Sociology is a noteworthy 
exception to this, with a representation among 
assistant professors well above that among Ph.D. 
recipients for both Blacks (11.7% versus 9.5%) and 
Hispanics (7.6% versus 5.9%).  However, in the 
engineering disciplines surveyed, the representation 
of URMs among assistant professors at the top 50 
departments was generally comparable to or greater 
than among Ph.D. recipients.  In chemistry, math, 
and computer science, the opposite was the case, 
with a representation of URMs at higher-ranked 
departments below that of lower-ranked ones.  In 
most disciplines the representation of URMs 
decreases at higher professorial ranks (Table 1).   

Other interesting differences among disciplines 
emerge from Table 4.  Astronomy has no Black or 
Native American assistant professors.  Among 
physical sciences, engineering, and social sciences 
disciplines, only electrical engineering reported 

Native American assistant professors in the top 50 
departments, and only half of these disciplines have 
a Native American assistant professor in a lower-
ranked department. 

The above reveals two reasons for grouping 
the physical sciences and engineering disciplines as 
shown: chemistry, math, and computer science in 
one group, and engineering disciplines in another 
group, along with (marginally) astronomy and 
physics.  These reasons are (1) the agreement 
between URM representations among Ph.D. 
recipients versus assistant professors and (2) the 
different distributions of URMs among the top 50 
departments versus the top 100 departments.  
 
 
”Black students are hesitant to pursue a field where 
no leaders of the same race have been before.  You 
need to see faculty achieving in these fields to go 
into those fields.  There needs to be a synergy 
between (increasing) black faculty and black 
students...which will generate more and more 
students." 
Dr. Arlie Petters, Professor, Duke University [8]
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IV.  URMs Among B.S. recipients (Mentees) versus Faculty (Mentors and Role Models) 
 
Perpetuating a Cycle 

Demographics of a faculty impact the ethnic 
composition of the student population.[14]  Dearth 
of minority faculty at a university or in a discipline 
discourages minority students from selecting that 
university or discipline, since most students are 
comfortable in environments that include people 
with backgrounds and characteristics similar to 
theirs.[14]  In addition, a university’s lack of 
minority faculty has an adverse effect on the 
success of its minority students.  Without professors 
of similar backgrounds to mentor them, many URM 
students feel alienated and unsupported.[15]   

Our data reveal that the disparity between 
faculty versus student body racial / ethnic 
compositions is increasing.  There is concern that 
commitment to URM students has eroded [16] and 
that URM undergraduate enrollments are dropping 
in science and engineering.[17]  Nevertheless, 
overall URM representation at the undergraduate 
level is still outpacing that of the faculty (Table 3).  
As a result, faculty who mentor and advise URM 
undergraduates are predominantly White male 
professors.  For example, in psychology, White 
males received 16.3% of B.S. degrees in 2005 and 
27.5% of the 1996–2005 Ph.D.s, but constituted 
56.8% of the faculty in FY2007 (Table 14.)  In the 
same field, URMs received 21.6% of the 2005 B.S. 
degrees and 12.9% of the 1996–2005 Ph.D.s, but 
only constituted 6.9% of the top 100 FY2007 
faculty (Table 5).  Thus, the imbalance is present at 
both undergraduate and graduate levels.  Also, 
URMs in computer science received 20.6% of the 
2005 B.S. degrees, 6.6% of the Ph.D.s between the 

years of 1996-2005, but only comprise 2.8% of the 
top 100 faculty in FY2007 (Table 7). 

The quantity and quality of interactions 
between same-race and same-gender faculty and 
graduate students are reported to be higher and 
more closely related to the future success of those 
students.[18]  Non-minority students are also 
impacted by the absence of minority faculty.[14]   
They are deprived of an education diverse in 
thoughts and ideas that results from a faculty 
diverse in background and culture.[14]  A 
university’s lack of minority faculty sends a 
message to its students that minorities have no place 
in academia, thereby perpetuating a cycle of 
marginalization and discrimination.[14] 

Thus, the presence of science and engineering 
minority faculty is a crucial factor in encouraging 
and ensuring the continued interest of young 
minorities in science and engineering.  Their 
presence is equally important to ensure that (1) 
current minority students, who are majoring in the 
fields of science and engineering, graduate and (2) 
some of those students become professors 
themselves, thus serving as mentors and as 
successful examples to future generations of 
minorities.   
 
“The underrepresentation of minorities in academe 
is not a new problem, but efforts to address this 
issue over the past 10 or more years have had little 
or no impact.”  
Stanley C. Israel, Chair, American Chemical 
Society Board Task Force on Minorities in 
Academe [19] 
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V.  Analysis of Data for Underrepresented Groups 
 
Blacks 

In only four disciplines (chemical engineering, 
2.1%; political science, 4.2%; sociology, 7.9%; 
psychology, 3.4%), did Blacks constitute over 2% 
of FY2007 professors at top 100 departments.  
Upon omitting the lower-ranked 50 departments, 
representation of Blacks among all professors 
generally increased for engineering disciplines and 
decreased for chemistry, math, and computer 

science.   Sociology had the highest percentage of 
Blacks among faculty and degree recipients.   

The representation of Blacks among all 
professors versus among recent B.S. recipients, a 
measure of same-race mentors and role models, is 
generally more disparate in chemistry, computer 
science, math, and life sciences.  The change in B.S. 
recipients from 2004 to 2005 ranged from a 0.5% 
drop (chemistry)  to a 0.4% increase  (sociology and  
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psychology).  Blacks in astronomy received a much 
lower percentage of B.S. degrees (1.4%) than 
Hispanics (6.1%), almost at the level of Native 
Americans (1.1%).  Following a general trend for 
URMs (Table 7), there is a dramatic decrease 
between the representations of Blacks among B.S. 
recipients versus Ph.D. recipients in all disciplines.   

Comparing Blacks among assistant professors 

versus recent Ph.D. recipients of top 50 engineering 
disciplines gives a better match than by using the 
second tier of departments; the reverse is true in 
chemistry, math, and computer science.  
Contrasting the past two decades of Ph.D. 
recipients, the representation of Blacks has 
increased in all disciplines except economics, where 
there was a marginal decrease. 

 

  



 10

Hispanics 
Hispanics generally are the largest segment of 

URM professors (Tables 8 versus 7) in physical 
sciences and engineering.  In astronomy, physics, 
and engineering disciplines, the representation of 
Hispanics among top 100 assistant professors is 
generally higher than among recent Ph.D. 
recipients. The highest representation is not 
consistently at one professorial rank, but in the top 
50 departments of chemistry and math, it is at 
associate professor, indicating a decline in hiring.  

In astronomy, all URM assistant professors but no 
associate professors are Hispanic.  

Hispanics follow the general trend for URMs, 
showing a higher representation among B.S. 
recipients than Ph.D. recipients in all disciplines.  
Nevertheless, in the past two decades Hispanic 
representation among Ph.D. recipients has increased 
in all disciplines studied.  Although this trend is 
encouraging, their representation at all points lags 
far behind their 14.8% of the total 2006 estimated 
U.S. population.   
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Native Americans 
In this report, the category Native Americans 

includes Alaskan Natives, Native Hawaiians, and 
Pacific Islanders.  Native Americans have the 
lowest representation at all but one point – assistant 
professors in the second tier of earth sciences 
departments (1.8%), where they surpass Blacks 
(0.6%). Among students, only astronomy 2005 B.S. 
recipients match the U.S. population (1.1%).  In the 
top 50 departments, psychology assistant professors 
have the highest Native American representation at 
1.1%; in the next 50 departments, four disciplines 

surpass 1.1%.  The only Native American assistant 
professor in top 50 physical sciences and 
engineering disciplines is in electrical engineering, 
indicating a 7-year hiring lapse in the others.  In 
astronomy and in civil engineering, there is no 
Native American professor at any rank.   

Except in psychology, Native Americans 
follow the URM trend, in which representation 
among B.S. recipients is greater than or equal to 
Ph.D. recipients.  Comparing the past two decades 
of Ph.D. attainment reveals that their representation 
increased in each discipline.   
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Asians 
Asians constitute only 4.4% of the estimated 

2006 U.S. population,[6] compared to that of 
Blacks or Hispanics, which are 12.8% and 14.8% 
respectively.  Asians have a higher representation at 
almost every point in academia than in the U.S. 
population, so although they are a minority group, 
they are not considered URMs. 

Asians have reached critical mass (generally 
regarded as 15% to 30%) at every faculty rank in 
some physical sciences and engineering disciplines, 
with others very near that mark (Table 10).  In most 
disciplines examined, the representation of Asians 
decreases with rank, with the representation being 
much higher among assistant professors.  The 
highest Asian representation among faculty of all 
ranks is found in engineering, computer science, 
and math.  Asian faculty outnumber female faculty 
at almost every point in the physical sciences and 
engineering, with the exceptions of astronomy and 
“full” professors in chemistry.  Asians outweigh 
White males among assistant professors in the 
second tier of computer science (45.2% versus 
40.5% respectively) and electrical engineering 
(45.9% versus 43.0% respectively) departments. 

Although Asians have attained critical mass 

among faculty in several disciplines, they have done 
so among B.S. recipients in only two disciplines 
studied herein – electrical engineering and 
economics.  Comparing their representation among 
recent B.S. recipients versus among all faculty 
might lead to the initial impression that Asian 
American students have a good supply of same-race 
mentors and role models. 

The percentage of Asians among Ph.D. 
recipients during 1996 – 2005 is quite high; 
electrical engineering has the highest percentage at 
26.2%.  Psychology has the lowest percentage at 
4.3%, about the representation of Asians in the U.S. 
population.  Comparing average percentages for 
each of the past two decades, Asians among Ph.D. 
recipients have increased or remained about 
constant in nearly all disciplines surveyed.  Similar 
to white males, the percentage of Asians among 
recent Ph.D. recipients about equaled or exceeded 
that among recent B.S. recipients in almost all 
disciplines studied.  In two disciplines, physics and 
civil engineering, the percentage of Asians among 
Ph.D. recipients was more than double that among 
B.S. recipients and in mechanical engineering, it 
was more than triple. 
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However, the above analyses of data for 
Asians can be misleading, due to confusion 
surrounding U.S. native born citizen versus 
immigrant status.  Although foreign-born Asians 
are a valuable source of diversity in America’s 
institutions of higher education, recent immigrants 
cannot possess the life experiences of Asian-
American native U.S. citizens.  Many foreign-born 
Asians obtain their B.S. degree in the U.S.,[2] 
which evidences some U.S. life experiences.  
However, many obtain their Ph.D. degree in the 
U.S. after having obtained their undergraduate 
degree in their home country.[20]  As a result, 
among U.S. Ph.D. recipients, presumably the main 
hiring pool for professors and postdoctoral 
assistants at U.S. universities, Asians are becoming 
predominantly foreign-born, instead of native-born.  
For example, in 2005, foreign nationals made up 
90% of the Asian science and engineering 
postdoctoral assistants in the U.S.[21]  Our own 
surveys of national origin at the top 50 department 
faculties in chemistry (FY2003) and in chemical 
engineering (FY2002), which included data 
disaggregation by national origin, revealed that 

63% and 72%, respectively, of Asian faculty 
received their B.S. degrees overseas.  When only 
Asian-Americans who obtained their B.S. degrees 
in the U.S. were considered, their representations 
among all faculty were much closer to that in the 
general U.S. population.  When their 
representations among assistant professors were 
compared to those of Asian Americans among 
Ph.D. recipients in chemistry and in chemical 
engineering, Asian Americans were 
underrepresented slightly in both disciplines. 
 
 
“Now more than ever, the nation’s changing 
demographics demand that we include all of our 
citizens in science and engineering education and 
careers.  For the U.S. to benefit from the diverse 
talents of all its citizens, we must grow the pipeline 
of qualified, underrepresented minority engineers 
and scientists to fill positions in industry and 
academia.” 
Dr. Irving P. McPhail, Executive Vice President 
and COO, National Action Council for 
Minorities in Engineering (NACME). [24] 
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Women 
The grouping of disciplines in the tables in this 

report reflects natural patterns found in the 
representation of women across disciplines.  
Generally, the natural grouping of disciplines which 
results from the patterns in data for women is also 
found in URM data.  Grouping in URM data is 
harder to discern, because the numbers are much 
smaller and differences are more subtle.  However, 
examining the patterns in the data for women 
facilitates recognizing patterns in the data for 
URMs.  Grouping the disciplines on the basis of 
strengths and weaknesses is helpful, because it will 
facilitate identifying solutions to problems and 
enable limited resources to be better focused.  

We previously grouped disciplines according 
to the patterns formed naturally by data [22], but the 
grouping in this report is slightly different than that 
used previously [12].  The change results from fine-
tuning our assessments based on new data, 
increasing the number of criteria, and comparing 
the patterns observed for females versus those 
observed for URMs.  These patterns are observed 
via four assessments of our data:  (1) Does the 
discipline have a critical mass of women?  A group 
attains critical mass when it reaches a 
representation of 15% – 30% [12]; here, this is 
determined by the percentage in the column labeled 
“all” in Table 11.  (2) What is the supply of same-
gender mentors and role models for female 
undergraduates?  This is calculated by comparing 
the representation of women among “all” professors 
versus recent B.S. recipients.  (3) What is the 

utilization of the discipline’s female Ph.D. 
recipients during the past decade?  This is 
calculated by comparing the representation of 
women among its recent hires (assistant professors) 
versus Ph.D. recipients over the last decade.  Using 
the last decade provides for assistant professors 
who came up for tenure during their seventh year in 
FY2007 and previously held a 3-year postdoctoral 
position.  (4) What is the discipline’s increase in 
representation of females among faculty over time?  
These data are found in Table 12.  

Data for female professors in FY2007 (Table 
11) reveal that women faculty have achieved 
critical mass in social sciences, life sciences, and 
astronomy.  Other disciplines in physical sciences 
and engineering are approaching this achievement, 
but based on (1) the proximity to the 15% goal and 
(2) the increases shown in the 5 years between 
FY2002 and FY2007 (Table 12), only computer 
science inspires confidence that its women faculty 
will also achieve critical mass in the next 5 years.  
Nevertheless, math, civil engineering, and chemical 
engineering are also reasonable prospects. 

In FY2007, some disciplines still offered their 
undergraduates few women faculty role models and 
mentors, although women took about half of their 
2005 B.S. degrees in them (Table 11): chemistry, 
51.7% of B.S. recipients versus 13.7% of all 
professors; math, 44.9% versus 12.9%; astronomy, 
42.4% versus 15.8%. This shows a deficiency in the 
number of same-gender role models and mentors 
for female undergraduates in these disciplines. 

There are large disparities between women’s 
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shares of recent Ph.D.s versus assistant professors 
in some disciplines.  The most notable is chemistry 
(32.4% recent Ph.D. recipients versus 21.2% 
assistant professors, giving 65% utilization), 
psychology (67.8% versus 48.5%, giving 72% 
utilization), and biological sciences (46.3% versus 
35.0%, giving 76% utilization).  In all other 
disciplines studied, the representation of women 
among assistant professors is over 88% of women 
among Ph.D. recipients (1996 – 2005).  Although 
chemistry, psychology, and biological sciences 
have quite large representations of women in their 
hiring pools (32.4%, 67.8%, and 46.3% 
respectively), the underutilization is not merely a 
consequence of a large hiring pool.  Other 
disciplines with high representations of women in 
their hiring pools have high utilizations, such as 
sociology (where women are 60.8% of recent Ph.D. 
recipients versus 56.1% of assistant professors, 
giving 92% utilization), political science (38.9% 
versus 37.0%, giving 95% utilization), and earth 
sciences (31.8% versus 28.2%, giving 88.7%).  

The above utilizations disagree with those 
inferred from data contained in the figures of a 
recent report [23], in which chemistry is represented 
as having ~100% utilization.  The explanation for 
the disagreement is threefold, based on information 
contained in the notes of the figures [23]:  (1) Data 
labeled “chemistry” were data for chemistry and 
chemical engineering combined.  As shown in our 
Table 11, these two disciplines have opposite trends 
in their data for women.  Chemistry is high in 
degree attainment by women, while chemical 
engineering is low.  Nevertheless, they have about 
equal representations of women among assistant 

professors.  The opposite trends displayed by these  
disciplines contraindicates grouping them; this 
would be illogical for data-driven analyses.  (2) 
Assistant professors were included only if they 
obtained their Ph.D.s in the U.S.[23], but our data 
include all assistant professors, regardless of 
national origin.  Excluding professors who took 
Ph.D.s overseas introduces a large error into some 
disciplines.  For example, in our national origin 
analyses of chemistry (FY2003), we found that 15% 
of the assistant professors had received their Ph.D.s 
from overseas, and few of these were female.  This 
approximation causes a rather large positive error in 
that representation [23] of women among chemistry 
assistant professors, skewing the utilization results 
high.  (3) Those data [23] were samples gathered 
from U.S. Ph.D. recipients, so they are expected to 
be different from our data, which represent 
populations.   

The representation of women among Ph.D. 
recipients is higher on average during the more 
recent decade (1996 – 2005) than the previous one 
(1986 – 1995), in all disciplines examined.  The 
general increase in the representation of women 
among assistant professors from FY2002 to 
FY2007 reflects this increase in females among 
Ph.D. recipients (Table 12), although the magnitude 
of the former is less than expected.   
 Some disciplines show a remarkable increase 
in the representation of women between FY2002 
and FY2007 (Table 12), especially at the assistant 
professor level.  Most notable are computer science 
and economics, with astonishing increases around 
10%.  Other disciplines show only marginal 
improvement  (political  science)  or  even   a  small  
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drop (chemistry).  Four disciplines increased the 
share of women at the “full” professor rank by ~ 3 
%: chemical engineering, civil engineering, 
political science, sociology, and psychology.   

The value of survey populations is most 
obvious when analyzing the data in Table 13.  
These numbers are headcount, rather than 
percentages; they are single-digit in most 
disciplines, especially the physical sciences and 
engineering.  These numbers are so small that it 
would be impossible to obtain meaningful results, 

disaggregated by race/ethnicity, gender, and rank, 
without having data for all departments surveyed 
(the whole populations); numbers this small would 
not survive the statistical treatment, which would be 
necessary if they were samples.  “Full” professors 
are so few that we collected an approximation of 
national origin information for them.  A number 
sign (#) designates a “full” professor who received 
her B.S. degree outside the U.S.; an asterisk (*) 
designates a “full” professor who received her B.S. 
degree inside the U.S.   

 

 

The data in Table 13 reveal that 
the number of Black female professors 
in physical sciences and engineering is 
near zero.  The vast majority of 
Hispanic female “full” professors in 
physical sciences and engineering are 
from overseas.  Although one might 
assume that being a native of the 
country in which one works would give 
one an advantage, apparently this is not 
always the case.  There are sufficiently 
more URM females in the social 
sciences and the life sciences, so that 
their total for all the top 50 departments 
of a discipline combined, occasionally 
is two-digit instead of single digit.   No 
tenured female Native American “full” 
professor in a top 50 department of any 
discipline was reported. 
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White Males 
 There is generally an increase in representation 
of White males, as one proceeds across Table 14 
from left to right, so that they have the lowest 
representation among B.S. recipients and the 
highest representation among “full” professors.  In 
some cases, the representation of White males 
among “full” professors is double or triple that 
among B.S. recipients.  Thus, White male 
undergraduates enjoy the advantage of being in a 
sea of same-gender and same-race role models and 
mentors, while pursuing their degrees.  This trend 
holds, regardless of  whether 50 or 100 departments 
are considered.    

There are a few disciplines in which a 
hysteresis in the smooth general trend is observed.  
For example, in math there is a drop in White male 
representation from 58.7% Ph.D. attainment to 
48.6% assistant professors and in computer science, 
from 59.9% to 47.1%.  This could lead to the 
conclusion that in these disciplines, White male 
Ph.D.s in the hiring pool are not being fully utilized.  
However, except for sociology assistant professors, 
the representation of White males among professors 
of all ranks in all disciplines is higher than their 

representation in the U.S. population.   
In disciplines which display the above 

significant decrease in White males from Ph.D. 
attainment to assistant professor, there is a 
corresponding increase in the representation of 
Asians among assistant professors (Table 10), 
which accounts for the majority of the shortfall.  
The one exception is mechanical engineering, in 
which the ~17% drop (66.0% – 48.8%) is offset by 
a corresponding ~9% increase in Asians (24.5% to 
33.4%) and ~10% in women (8.4% to 18%). 
 
 
“The bottom line of the story: There is a pathway 
through sciences, through the education system. At 
each stage of the pathway, we’re losing critical 
talent.  This is not good given the changing 
demographics. The faculty is looking less like the 
student body as the student body becomes more 
diverse.”  
Dr. Shirley Malcom, Director of Education and 
Human Resources, American Association for the 
Advancement of Science.[25] 
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Conclusion 
Impending global crises and U.S. demographic 

changes require the U.S. to develop its intellectual 
capital fully, especially in the areas of science and 
engineering, in order to maintain its global 
leadership and economic strength.  As U.S. 
population demographic changes continue and 
make their way through our educational system, 
they will directly affect thinking and practices 
regarding science and engineering education in the 
United States, the future of science and engineering 
professions, and the need for diversity in the 
science and engineering work force.  The data 
herein provide one measure of our preparedness to 
meet these challenges and to groom a balanced 
representation of our U.S. citizens not only to 
participate in, but also to lead, the imminent “Great 
Crew Change” in science and engineering. 

Our data reveal that URMs among our science 
and engineering faculty are shockingly 
underrepresented despite increased general growth 
in their representation among B.S. and Ph.D. 
recipients.  As expected, compared to their share of 
the U.S. population, URMs are underrepresented at 
almost every point in the academic pipeline.  In 
most disciplines, there is a drop in representation at 
each point measured, with a gradual decrease up to 
the rank of “full” professor, where the lowest 
representation is found; this reflects an increase in 
recent hiring in those disciplines.  However, in 
some disciplines, the representation of Blacks, 

Hispanics, or Native Americans, among assistant 
professors (the most recently hired rank) is lowest 
and occasionally zero. 

 
 
 
“The educational system is less and less responsive 
to our underrepresented minority populations as the 
degree stakes go up.  And universities’ 
interpretation and implementation of so-called 
diversity do virtually nothing to help.  The rate at 
which the minority population is growing is 
outpacing the rate at which we are improving our 
effectiveness in educating these students.  We know 
a lot about what works.  We just don t use what we 
know.  If we don’t bring our domestic minority 
populations into the science pipeline, the U.S. will 
lose its technological leadership -- and soon.”  
Dr. Richard A. Tapia, University Professor of 
Mathematics, Maxfield and Oshman Professor 
in Engineering, Rice University. [26] 
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Methodology 
In order to investigate the race/ethnicity, rank, 

and gender of faculty, we surveyed top research 
departments of fifteen science and engineering 
disciplines.  For each discipline, we selected all 
pertinent departments in each university that ranked 
in the top 100 according to the most recent National 
Science Foundation annual report on academic 
research expenditures available at the time of data 
collection.  The top 100 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.  For each of the 
top 100 departments in research expenditures, 
department chairs were asked to report the 
race/ethnicity (Asian, Black, White, Hispanic, and 
Native American), rank (assistant, associate, and 
professor) and the gender of tenured and tenure-
track faculty for fiscal year 2007.  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. 

If a university had both a math department and 
a department of statistics or applied mathematics, 
then we included both departments in the math 
survey; these are designated in the Appendix math 
tables by #.  These additional departments were 
sufficiently few that we were able to gather data for 
the full population in math.  In biological sciences 
and in earth sciences, we surveyed all pertinent 
departments of each university (sometimes over 15 
departments per university); in these two 
disciplines, the number of departments was so high 
that we did not attempt to gather information from 
all departments for each university.   

In each discipline, some departments did not 
respond or declined to participate; in these cases, 
we gathered the information from the departmental 
website, so that we had the full population, rather 
than a sample.  Universities for which departmental 
data were gathered from a source other than the 
chair(s) or the(ir) designee(s) are marked in the 
Appendix tables by **.   

In cases in which the NSF listed fewer than 
100 departments for a discipline, we surveyed all 
that were provided.  For example, NSF ranked only 
40 astronomy departments.  Engineering disciplines 
and social sciences disciplines each had been 
grouped by NSF, and the research expenditures of 
the group were used to rank the top 100 

universities.  This caused an occasional sub-
disciplinary department to be included among the 
top 100, even though it had no research 
expenditures reported (or might not even exist).  
We omitted those departments.  Therefore, although 
it was still possible to sort and rank research 
funding expenditures by sub-discipline, some sub-
disciplines have fewer than 100 departments, as 
seen in the Appendix tables. 
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Appendix 

This includes tables of data on tenured/tenure-
track faculty at the top 100 departments of fifteen 
science and engineering disciplines by 
race/ethnicity, by gender, and by rank.  There are 
two tables for each discipline except astronomy.  
The first table gives data for departments 1 – 50, 
and the second table gives data for departments 51 - 
~100.   

There are separate columns for race/ethnicity, 
and within each race/ethnicity category, there are 
separate columns for rank.  This gives the 
disaggregation by race/ethnicity and rank. 

Data for females are given at each point in the 
table.  In each data entry, the number after the 
decimal point shows the number of people that are 
female.  For example the total number of tenured 
and tenure track faculty in the top 50 chemistry 
departments in FY2007 is 1691.232; this means 
there are 1691 people, 232 of whom are female.   

Data are provided for departments in the 
following disciplines:   
 
Table 1   Chemistry                           
Table 2   Mathematics                               
Table 3   Computer Science              
Table 4   Astronomy             
Table 5   Physics  
Table 6   Chemical Engineering        
Table 7   Civil Engineering               
Table 8   Electrical Engineering        
Table 9    Mechanical Engineering     
Table 10   Economics 
Table 11   Political Science                 
Table 12   Sociology     
Table 13   Psychology 
Table 14   Biological Sciences            
Table 15  Earth Sciences 
 

Permission and Suggested Citation 
 Permission to use the data in this report, in the 
original Nelson Diversity Surveys report,[12] and in 
the Appendix tables herein is granted, provided (1) 
this report is cited as the source and (2) no charge 
or fee is associated with anything based on the data 
in this report, without permission from Donna 
Nelson.  An appropriate formal citation to this 
report would contain the following information, in 
any format:  Dr. Donna J. Nelson, Christopher N. 
Brammer, and Heather Rhoads.  “A National 
Analysis of Minorities in Science and Engineering 
Faculties at Research Universities.”  Diversity in 
Science Association and University of Oklahoma, 
Norman, OK.  October 31, 2007; 
http://chem.ou.edu/~djn/diversity/Faculty_Tables_F
Y07/FinalReport07.html .  However, similarly to 
the report of our FY2002 data, this report may be 
more casually referred to simply as The 2007 
Nelson Diversity Surveys. 
 
Addendum 
 An expanded version of Table 3 for URMs and 
a comparable table for women (Table 15) were used 
at the National Press Club briefing and the Capitol 
Hill briefing on October 31, 2007.  They were 
added to this report as a result of requests made at 
those briefings.  These tables enable a direct 
comparison of increases made by URMs and 
women, at different points in the academic pipeline, 
during 5 year periods. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
This report is available at: 
http://chem.ou.edu/~djn/diversity/Faculty_Tables_FY07/FinalReport07.html  
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