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A)	  Louis	  Pasteur	  
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C)	  Charles	  Darwin	  
D)	  Aristotle	  
E)	  Albert	  Einstein	  
	  
	  

F)	  Thomas	  Edison	  
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J)	  Isaac	  Newton	  
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Who	  Are	  They?	  

A)	  Clyde	  Tombaugh	  
B)	  Caroline	  Herschel	  
C)	  Carl	  Sagan	  
D)	  Jocelyn	  Bell	  Burnell	  
E)	  Maria	  Mitchell	  
F)	  Willian	  Herschel	  
G)	  Neil	  deGrasse	  Tyson	  
H)	  Albert	  Einstein	  

I)	  Edwin	  Hubble	  
J)	  Nicolas	  Copernicus	  
K)	  Subramayan	  
Chandrasekhar	  
L)	  Steven	  Hawking	  
M)Isaac	  Newton	  
N)	  Galileo	  Galeli	  
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Figure 1. High School Credits Earned in Mathematics 
and Science, by Gender, 1990–2005

Source: U.S. Department of Education, National Center for Education Statistics, 2007, The Nation's Report Card: America's high school graduates: 
Results from the 2005 NAEP High School Transcript Study, by C. Shettle  et al. (NCES 2007-467) (Washington, DC: Government Printing O!ce).
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Figure 2. Grade Point Average in High School Mathematics
and Science (Combined), by Gender, 1990–2005

Source: U.S. Department of Education, National Center for Education Statistics, 2007, The Nation's Report Card: America's high school graduates: 
Results from the 2005 NAEP High School Transcript Study, by C. Shettle et al. (NCES 2007-467) (Washington, DC: Government Printing O!ce).
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Figure 7. Bachelor’s Degrees Earned in Selected Science 
and Engineering Fields, by Gender, 2007

Source: National Science Foundation, Division of Science Resources Statistics, 2009, Women, minorities, and persons with disabilities in science 
and engineering: 2009 (NSF 09-305) (Arlington, VA), Tables C-4 and C-5.  
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Trends in bachelor’s degrees earned by women from underrepresented racial-ethnic groups 
(African American, Hispanic, and Native American/Alaskan Native) generally mirror the 
overall pattern; however, in some cases the gender gap in degrees earned by African American 
and Hispanic women and men is much smaller or even reversed (see figure 8). For example, 
African American women earned 57 percent of physical science degrees awarded to African 
Americans in 2007; still, the overall number of African American women earning physical 
science bachelor’s degrees was less than 600. 

Women’s representation among doctoral degree recipients in STEM fields also has improved 
in the last 40 years (see figure 9). In 1966, women earned about one-eighth of the doctor-
ates in the biological and agricultural sciences, 6 percent of the doctorates in chemistry and 
mathematics, and 3 percent or less of the doctorates in earth, atmospheric, and ocean sciences; 
physics; engineering; and computer science. Forty years later, in 2006, women earned almost 
one-half of the doctorates in the biological and agricultural sciences; around one-third of the 
doctorates in earth, atmospheric, and ocean sciences, chemistry, and math; and approximately 
one-fifth of the doctorates in computer science, engineering, and physics. 
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Figure 9. Doctorates Earned by Women 
in Selected STEM Fields, 1966–2006

Source: National Science Foundation, Division of Science Resources Statistics, 2008, Science and engineering degrees: 1966–2006 
(Detailed Statistical Tables) (NSF 08-321) (Arlington, VA), Table 25, Author's analysis of Tables 34, 35, 38, & 39.
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Women working in STEM fields tend to have higher earnings than do other women in the 
workforce, although a gender pay gap exists in STEM occupations as in other fields. For 
example, in 2009 the average starting salary for bachelor’s degree recipients in marketing 
was just over $42,000 a year, and bachelor’s degree recipients in accounting received starting 
salaries averaging around $48,500 a year. In comparison, starting salaries for bachelor’s degree 
holders in computer science averaged around $61,500, and average starting salaries were just 
under $66,000 for individuals holding bachelor’s degrees in chemical engineering (National 
Association of Colleges and Employers, 2009). As these numbers indicate, many STEM 
careers can provide women increased earning potential and greater economic security.

Recent studies of scientists, engineers, and technologists in business and the high-tech 
industry have found that women in these fields have higher attrition rates than do both their 
male peers and women in other occupations (Hewlett et al., 2008; Simard et al., 2008). !e 
studies highlight midcareer as a critical time for these women. Hewlett et al. (2008) at the 
Center for Work-Life Policy at Harvard University found that female scientists, engineers, 
and technologists are fairly well represented at the lower rungs on corporate ladders   

0 10 20 30 40 50

Percentage of Faculty Who Are Women

Figure 13. Female STEM Faculty in Four-Year Educational 
Institutions, by Discipline and Tenure Status, 2006

Source: National Science Foundation, Division of Science Resources Statistics, 2009, Characteristics of doctoral scientists and engineers in the United 
States: 2006 (Detailed Statistical Tables) (NSF 09-317) (Arlington, VA), Author's analysis of Table 20. 
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The proportion of women varies by field and personal factors:28

• Women bachelor’s degree recipients in the physical sciences are
more likely than men to attend graduate school in a non-science and engi-
neering field (19% compared to 5%).

• Women with an undergraduate degree in engineering are more
likely than men to attend graduate school in engineering (20% compared to
15%). In contrast with science fields, a bachelor’s degree in engineering is

TABLE 3-4 Top Reasons for Leaving Science, Engineering, or
Mathematics Undergraduate Degree Program, by Sex

Women Men

Reason for Switching to Non-SEM Major % Rank % Rank

Non-SEM major offers better education 46 1 35 5

Lack/loss of interest in SEM 43 2 42 1

Rejection of SEM careers and 38 3 20 11
associated lifestyles

Poor teaching by SEM faculty 33 4 39 3

Inadequate advising or help with 29 5 20 10
academic problems

Curriculum overload 29 6 42 2

SEM career options not worth the effort 27 7 36 4

Shift to more appealing non-SEM 27 8 27 6
career option

Loss of confidence due to low grades 19 9 27 7

Financial problems 11 14 24 9

Morale undermined by competition 4 19 26 8

NOTE: Percentages in bold face indicate where differences between men and women were
significant.

SOURCE: E Seymour and NM Hewitt (1997). Talking about Leaving. Boulder, CO: Westview
Press.

28Xie and Shauman (2003), ibid.

Copyright © National Academy of Sciences. All rights reserved.
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Propor9on	  of	  men	  and	  women	  
ci9ng	  this	  reason	  same	  (to	  within	  
sta9s9cal	  significance)	  
	  
Women	  more	  likely	  to	  cite	  this	  
reason	  for	  leaving	  STEM	  
	  
Men	  more	  likely	  to	  cite	  this	  reason	  
for	  leaving	  STEM	  
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There are sex differences in where women and men land after leaving
tenure-track positions. A hazard analysis of the 1973-2001 longitudinal
SDR sample shows that across science fields, men were significantly more
likely to leave the tenure track for nonacademic employment. The overall
hazard rate is 0.830 (p=0.05), which means that about 20% more men than
women exited to nonacademic jobs. Where are the women going? Across
all fields of science and engineering women are 40% more likely than men
to exit the tenure track for an adjunct academic position (p=0.01). In
addition to sex, the factors with the strongest correlation to this outcome
were race or ethnicity, and employment at a private university or medical
school. Women whose primary or secondary responsibility was teaching or
those who had government funding were significantly less likely to exit to
adjunct positions.

Tenure

Faculty mobility may be pushed by the expectation of a negative tenure
decision. At MIT, for example, there is a 50% tenure rate in the science and
engineering departments.72  This is similar to the overall tenure rate at

TABLE 3-10 Reasons for Job Change by Sex, All Faculty Ranks, All
Fields, 1995-2003

Reason for Job Change Male Female P-value

Change in professional interest 0.031 0.043 0.00
Working xonditions 0.035 0.054 0.00
Family-related 0.014 0.024 0.00
Laid off/job terminated 0.010 0.018 0.00
Job location 0.030 0.044 0.00
Pay/promotion 0.070 0.105 0.00
Retirement 0.002 0.001 0.32
School related 0.012 0.026 0.00
Other reason 0.008 0.009 0.45

NOTES: Fields include life sciences, physical sciences, engineering, and social sciences. The
means are weighted by sample probability weights. The p-values report the level of signifi-
cance for a two-sided hypothesis of no significant differences in means.

SOURCE: National Science Foundation, Survey of Doctoral Recipients, 1995-2003.

72N Hopkins (2006). Diversification of a university faculty: Observations on hiring women
faculty in the schools of science and engineering at MIT. MIT Faculty Newsletter 18(4):1,
16-23.

Copyright © National Academy of Sciences. All rights reserved.

Beyond Bias and Barriers:  Fulfilling the Potential of Women in Academic Science and Engineering
http://www.nap.edu/catalog/11741.html

SUCCESS AND ITS EVALUATION IN SCIENCE AND ENGINEERING 121

The “ideal worker” is someone whose commitment to work is unlimited by
child bearing or rearing—i.e., a man. Success in academia today continues
to be aligned with traditional masculine stereotypes of autonomy, competi-
tiveness and heroic individualism. The ‘ideal worker’ is someone for whom
work is primary, the demands of family, community, and personal life sec-
ondary, and time to work unlimited.

—Ellen Ostrow, clinical psychologist and
 founder of Lawyers Life Coach15

Sex Differences in Publication Productivity

Why is publication productivity important? It is through publications
that research results are communicated and verified. Publication productiv-
ity is both the cause and the effect of status in science and engineering.
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FIGURE 4-2 University of California faculty, 30-50 years old, self-reported hours
per week engaged in professional work, housework, and caregiving.

SOURCE: Adapted from: MA Mason, A Stacy, and M Goulden (2003). University
of California Faculty Work and Family Survey, http://ucfamilyedge.berkeley.edu/
workfamily.htm.

15E Ostrow (2002). The backlash against academic parents. Chronicle of Higher Educa-
tion (February 22), http://chronicle.com/jobs/2002/02/2002022202c.htm.
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INSTITUTIONAL CONSTRAINTS 171

FIGURE 5-1 Percent of women and men doctoral scientists and engineers in ten-
ured or tenure-track positions, by sex, marital status, and presence of children,
2003.
SOURCE: National Science Foundation (2003). Survey of Doctorate Recipients,
2003. Arlington, VA: National Science Foundation.
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FIGURE 5-2 Spousal employment of science and engineering PhDs, 30-44 years old
in 1999: Married PhDs.
SOURCE: National Science Foundation (1999). Survey of Doctoral Recipients.
Arlington, VA: National Science Foundation.
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Many academic scientists and engineers believe that they function
within a meritocratic system that objectively rewards ability and productiv-
ity, and that careers should be open to talent.43  The institutions making up
that system, however, are differentiated by major distinctions of prestige,
power, and available resources. As described above, those factors influence
the ability to do research and influence the evaluation of efforts. The char-
acteristics and policies of an institution therefore can exert a major influ-
ence on career outcomes.

Because the path to an academic career is long and consists of multiple
steps, any advantages or disadvantages that befall a scientist or engineer,
even apparently small ones, can accumulate and lead to further advantages
or disadvantages.44  The reputation of one’s degree institutions, the connec-
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category, FY 2004.

SOURCE: Office of Extramural Research (2005). Sex/Gender in the Biomedical
Science Workforce. National Institutes of Health, http://grants2.nih.gov/grants/
policy/sex_gender/q_a.htm#q5.

43Reviewed in MF Fox and JS Long (1995). Scientific careers: Universalism and particular-
ism. Annual Review of Sociology 21:45-71.

44RK Merton (1973). The Sociology of Science: Theoretical and Empirical Investigations.
Chicago, IL: University of Chicago Press.
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DEFINING THE ISSUES

BOX 3-3 Academic Medicine

During the last 30 years the share of women graduating from medical colleg-
es has nearly reached parity with the share of male graduates. However, as shown
in Figure B3-1, while the share of women students and faculty members was sim-
ilar before 1974, since then, increases in the proportion of women medical school
graduates have not translated into similar increases in the proportion of women in
faculty positions.

A Snapshot of the Current Situation for Female Faculty Members in
Medicinea

• The growth trajectories of women students and women faculty are now
similar, but the dramatic increase in women students in the years 1974-1980 was
not matched by any change in the rate of growth of women faculty (Figure B3-1).

• The proportion of women in senior faculty positions in 2004 matched the
proportion of women graduates in 1980 (Figure B3-2).

• Across all levels of seniority, women medical faculty earn significantly low-
er salaries than male faculty. Minority-group faculty earn less than white faculty.

• Women do not gain in academic rank at a rate that is proportional to their
representation in medical school faculties.

50%

40%

30%

20%

10%

0%
1965 1970 1975 1980 1985 1990 1995 2000

M.D.  Graduates

M.D. Faculty

45%

28%

FIGURE B3-1 Representation of women MDs in academic medicine faculty positions, 1965-
2004.

ADAPTED FROM: Association of American Medical Colleges (2005). The changing represen-
tation of men and women in academic medicine. AAMC Analysis in Brief 5(2):1-2, http://
www.aamc.org/data/aib/aibissues/aibvol5_no2.pdf.

aAS Ash, PL Carr, R Goldstein, and RH Friedman (2004). Compensation and advance-
ment of women in academic medicine: Is there equity? Annals of Internal Medicine 141(3):205-
212.
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free of gender bias would remove the stereotype threat, and women would perform as well as 
men. If, however, gender differences in performance were due to sex-linked ability differences 
in math, women would perform worse than men even when the stereotype threat had been 
lifted. "ey found that women performed significantly worse than men in the threat situation 
and that the gender difference almost disappeared in the nonthreat condition (see figure 15). 

In the ensuing decade more than 300 studies have been published that support this finding. 
"e results of these experiments show that stereotype threat is often the default situation in 
testing environments. "e threat can be easily induced by asking students to indicate their 
gender before a test or simply having a larger ratio of men to women in a testing situation 
(Inzlicht & Ben-Zeev, 2000). Research consistently finds that stereotype threat adversely 
affects women’s math performance to a modest degree (Nguyen & Ryan, 2008) and may 
account for as much as 20 points on the math portion of the SAT (Walton & Spencer, 2009). 
While 20 points on a test with a total possible score of 800 may seem small, in 2008 the 
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Figure 15. Performance on a Challenging Math Test, by 
Stereotype Threat Condition and Gender

Source:  Spencer et al., 1999, "Stereotype threat and women's math performance," Journal of Experimental Social 
Psychology, 35(1), p. 13.

■  Women
■	 Men

Stereotype 
threat  

5

No stereotype 
threat
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Spencer	  et	  al	  1999	  
²  54	  University	  of	  Michigan	  

psychology	  students	  (30	  
women,	  24	  men)	  

²  ALL	  with	  strong	  math	  
backgrounds	  

²  ALL	  with	  similar	  math	  
abili9es	  (grades	  and	  
standardized	  test	  scores)	  

²  2	  groups	  given	  same	  
computerized	  math	  exam	  
²  Group	  1	  told	  that	  men	  

outperform	  women	  
²  Group	  2	  told	  no	  gender	  

performance	  differences	  
	  
	  

300+	  studies	  subsequently	  published	  to	  support	  
this	  finding	  
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differences in test performance78  or that tests are not diagnostic of ability79

they perform just as well as men. That effect has been replicated in highly
selected and less-highly selected samples of women.80

reflection of their ability to do well. Under those conditions (“Teaching Interven-
tion”), women’s performance was significantly increased and not significantly dif-
ferent from that of their male peers.c

aCM Steele and J Aronson (1995). Stereotype threat and the intellectual test perfor-
mance of African Americans. Journal of Personality and Social Psychology 69:797-811.

bSJ Spencer, CM Steele, and DQ Quinn (1999). Stereotype threat and women’s math
performance. Journal of Experimental Social Psychology 35:4-28.

cSimilar targeted interventions have been proven to improve performance among minor-
ity-group middle-school students (GL Cohen, J Garcia, N Apfel, and A Master (2006). Reduc-
ing the racial acheivement gap: A social-psychological intervention. Science 313:1307-1310)
and women college students (MS McGlone and J Aronson (2006). Stereotype threat, identity
salience, and spatial reasoning. Journal of Applied Developmental Psychology (in press).

FIGURE B2-4 Teaching about stereotype threat inoculates against its effects.
ADAPTED FROM: M Johns, T Schmader, and A Martens (2005). Knowing is half the battle:
Teaching stereotype threat as a means of improving women’s math performance. Psycholog-
ical Science 16:175-179.

78Spencer, Steele, and Quinn (1999), ibid.
79PG Davies, SJ Spencer, DM Quinn, and R Gerhardstein (2002). Consuming images: How

television commercials that elicit stereotype threat can restrain women academically and
professionally. Personality and Social Psychology Bulletin 28(12):1615-1628.

80Spencer, Steele, and Quinn (1999), ibid.

Copyright © National Academy of Sciences. All rights reserved.
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Johns	  et	  al	  2005	  
²  Three	  Groups	  given	  the	  same	  

problems	  
²  Group	  1	  told	  “problem	  solving	  

exercise”	  
²  Group	  2	  told	  “diagnos9c	  test	  of	  

math	  ability”,	  would	  be	  used	  to	  
compare	  men’s	  and	  women’s	  
scores	  

²  Group	  3	  same	  as	  Group	  2,	  but	  
also	  informed	  of	  stereotype	  
threat,	  told	  that	  anxiety	  felt	  
during	  test	  may	  be	  result	  of	  
external	  stereotypes	  
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Induced	  by:	  
1)	  Telling	  students	  that	  men	  outperform	  women	  	  
2)	  Asking	  students	  to	  indicate	  gender	  before	  test	  
3)	  Having	  more	  men	  than	  women	  in	  tes9ng	  situa9on	  
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R E CO M M E N D AT I O N S

   mindset  ab out  inte l l igence. 
Interventions designed to help students adopt a malleable mindset about intelli-
gence and thus reduce their vulnerability to stereotype threat positively affect their 
academic performance. 

   math and sc ience. 
Exposing girls to successful female role models can help counter negative stereo-
types because girls see that people like them can be successful and stereotype threat 
can be managed and overcome. 

Research with college students shows that acknowledging and explicitly teaching 
students about stereotype threat can result in better performance. Teachers and 
college faculty are best suited to do this and, therefore, need to be educated about 
stereotype threat. 
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hostile than the man when she was described as clearly successful, but the woman was rated 
significantly less interpersonally hostile than the man when performance was unclear (see 
figure 21). 

In a second experiment 63 undergraduates at a large northeastern university rated the lik-
ability of successful women and men in male jobs, female jobs, and gender-neutral jobs. !is 
time, the employee to be evaluated was the assistant vice president (AVP) of human resources; 
however, the division in which the employee was said to be working differed by gender type: 
the financial planning division (a male-type position), the employee assistance division (a 
female-type position), or the training division (a gender-neutral position). Participants were 
given packets describing the responsibilities of the jobs. !e gender type of the positions was 
made clear through the job descriptions and responsibilities as well as by a section labeled 
“Characteristics of AVPs,” which included the sex distribution of employees in the job 
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Figure 21. Competence and Likability for 
Women and Men in “Male” Professions

Source: Heilman et al., 2004, "Penalties for success: Reaction to women who succeed in male gender-typed tasks," Journal of 
Applied Psychology, 89(3), p. 420, Table 2.     
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bias because they have been rigorously trained to be objective.
On the other hand, research demonstrates that people who value
their objectivity and fairness are paradoxically particularly likely
to fall prey to biases, in part because they are not on guard
against subtle bias (24, 25). Thus, by investigating whether sci-
ence faculty exhibit a bias that could contribute to the gender
disparity within the fields of science, technology, engineering,
and mathematics (in which objectivity is emphasized), the cur-
rent study addressed critical theoretical and practical gaps in that
it provided an experimental test of faculty discrimination against
female students within academic science.
A number of lines of research suggest that such discrimination

is likely. Science is robustly male gender-typed (26, 27), resour-
ces are inequitably distributed among men and women in many
academic science settings (28), some undergraduate women
perceive unequal treatment of the genders within science fields
(29), and nonexperimental evidence suggests that gender bias is
present in other fields (19). Some experimental evidence sug-
gests that even though evaluators report liking women more than
men (15), they judge women as less competent than men even
when they have identical backgrounds (20). However, these
studies used undergraduate students as participants (rather than
experienced faculty members), and focused on performance
domains outside of academic science, such as completing per-
ceptual tasks (21), writing nonscience articles (22), and being
evaluated for a corporate managerial position (23).
Thus, whether aspiring women scientists encounter discrimi-

nation from faculty members remains unknown. The formative
predoctoral years are a critical window, because students’ expe-
riences at this juncture shape both their beliefs about their own
abilities and subsequent persistence in science (30, 31). There-
fore, we selected this career stage as the focus of the present
study because it represents an opportunity to address issues that
manifest immediately and also resurface much later, potentially
contributing to the persistent faculty gender disparity (32, 33).

Current Study
In addition to determining whether faculty expressed a bias
against female students, we also sought to identify the processes
contributing to this bias. To do so, we investigated whether
faculty members’ perceptions of student competence would help
to explain why they would be less likely to hire a female (relative
to an identical male) student for a laboratory manager position.
Additionally, we examined the role of faculty members’ preex-
isting subtle bias against women. We reasoned that pervasive
cultural messages regarding women’s lack of competence in sci-
ence could lead faculty members to hold gender-biased attitudes
that might subtly affect their support for female (but not male)
science students. These generalized, subtly biased attitudes to-
ward women could impel faculty to judge equivalent students
differently as a function of their gender.
The present study sought to test for differences in faculty

perceptions and treatment of equally qualified men and women
pursuing careers in science and, if such a bias were discovered,
reveal its mechanisms and consequences within academic sci-
ence. We focused on hiring for a laboratory manager position as
the primary dependent variable of interest because it functions as
a professional launching pad for subsequent opportunities. As
secondary measures, which are related to hiring, we assessed: (i)
perceived student competence; (ii) salary offers, which reflect
the extent to which a student is valued for these competitive
positions; and (iii) the extent to which the student was viewed as
deserving of faculty mentoring.
Our hypotheses were that: Science faculty’s perceptions and

treatment of students would reveal a gender bias favoring male
students in perceptions of competence and hireability, salary
conferral, and willingness to mentor (hypothesis A); Faculty gen-
der would not influence this gender bias (hypothesis B); Hiring

discrimination against the female student would be mediated (i.e.,
explained) by faculty perceptions that a female student is less
competent than an identical male student (hypothesis C); and
Participants’ preexisting subtle bias against women would mod-
erate (i.e., impact) results, such that subtle bias against women
would be negatively related to evaluations of the female student,
but unrelated to evaluations of the male student (hypothesis D).

Results
A broad, nationwide sample of biology, chemistry, and physics
professors (n = 127) evaluated the application materials of an
undergraduate science student who had ostensibly applied for
a science laboratory manager position. All participants received
the same materials, which were randomly assigned either the
name of a male (n = 63) or a female (n = 64) student; student
gender was thus the only variable that differed between con-
ditions. Using previously validated scales, participants rated the
student’s competence and hireability, as well as the amount of
salary and amount of mentoring they would offer the student.
Faculty participants believed that their feedback would be
shared with the student they had rated (see Materials and
Methods for details).

Student Gender Differences. The competence, hireability, salary con-
ferral, and mentoring scales were each submitted to a two (student
gender; male, female) × two (faculty gender; male, female) be-
tween-subjects ANOVA. In each case, the effect of student gender
was significant (all P < 0.01), whereas the effect of faculty partici-
pant gender and their interaction was not (all P > 0.19). Tests of
simple effects (all d > 0.60) indicated that faculty participants
viewed the female student as less competent [t(125) = 3.89, P <
0.001] and less hireable [t(125) = 4.22, P < 0.001] than the identical
male student (Fig. 1 and Table 1). Faculty participants also offered
less careermentoring to the female student than to themale student
[t(125) = 3.77, P < 0.001]. The mean starting salary offered the
female student, $26,507.94, was significantly lower than that of
$30,238.10 to the male student [t(124) = 3.42, P < 0.01] (Fig. 2).
These results support hypothesis A.
In support of hypothesis B, faculty gender did not affect bias

(Table 1). Tests of simple effects (all d < 0.33) indicated that
female faculty participants did not rate the female student as
more competent [t(62) = 0.06, P = 0.95] or hireable [t(62) = 0.41,
P = 0.69] than did male faculty. Female faculty also did not
offer more mentoring [t(62) = 0.29, P = 0.77] or a higher salary
[t(61) = 1.14, P = 0.26] to the female student than did their male

Fig. 1. Competence, hireability, and mentoring by student gender condition
(collapsed across faculty gender). All student gender differences are significant
(P < 0.001). Scales range from 1 to 7, with higher numbers reflecting a greater
extent of each variable. Error bars represent SEs. nmale student condition = 63,
nfemale student condition = 64.
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Moss-‐Racusin	  et	  al.	  2012	  
²  127	  Biology,	  Chemistry	  and	  Physics	  

Professors	  
²  Resume	  of	  one	  undergraduate	  

student	  applying	  for	  science	  lab	  
manager	  posi9on	  

²  All	  resumes	  iden9cal,	  but	  half	  given	  
female	  name,	  half	  male	  

²  Faculty	  rate	  competence	  and	  
hireability,	  indicate	  how	  much	  
mentoring	  the	  student	  deserves	  and	  
es9mate	  star9ng	  salry	  

colleagues. In addition, faculty participants’ scientific field, age,
and tenure status had no effect (all P > 0.53). Thus, the bias
appears pervasive among faculty and is not limited to a certain
demographic subgroup.

Mediation and Moderation Analyses. Thus far, we have considered
the results for competence, hireability, salary conferral, and
mentoring separately to demonstrate the converging results
across these individual measures. However, composite indices of
measures that converge on an underlying construct are more
statistically reliable, stable, and resistant to error than are each of
the individual items (e.g., refs. 34 and 35). Consistent with this
logic, the established approach to measuring the broad concept
of target competence typically used in this type of gender bias
research is to standardize and average the competence scale
items and the salary conferral variable to create one composite
competence index, and to use this stable convergent measure for
all analyses (e.g., refs. 36 and 37). Because this approach
obscures mean salary differences between targets, we chose to
present salary as a distinct dependent variable up to this point, to
enable a direct test of the potential discrepancy in salary offered
to the male and female student targets. However, to rigorously
examine the processes underscoring faculty gender bias, we
reverted to standard practices at this point by averaging the
standardized salary variable with the competence scale items to
create a robust composite competence variable (α = 0.86). This
composite competence variable was used in all subsequent me-
diation and moderation analyses.

Evidence emerged for hypothesis C, the predicted mediation
(i.e., causal path; see SI Materials and Methods: Additional
Analyses for more information on mediation and the results of
additional mediation analyses). The initially significant impact of
student gender on hireability (β = −0.35, P < 0.001) was reduced
in magnitude and dropped to nonsignificance (β = −0.10, P =
0.13) after accounting for the impact of student composite
competence (which was a strong predictor, β = 0.69, P < 0.001),
Sobel’s Z = 3.94, P < 0.001 (Fig. 3). This pattern of results
provides evidence for full mediation, indicating that the female
student was less likely to be hired than the identical male be-
cause she was viewed as less competent overall.
We also conducted moderation analysis (i.e., testing for fac-

tors that could amplify or attenuate the demonstrated effect) to
determine the impact of faculty participants’ preexisting subtle
bias against women on faculty participants’ perceptions and
treatment of male and female science students (see SI Materials
and Methods: Additional Analyses for more information on and
the results of additional moderation analyses). For this purpose,
we administered the Modern Sexism Scale (38), a well-validated
instrument frequently used for this purpose (SI Materials and
Methods). Consistent with our intentions, this scale measures
unintentional negativity toward women, as contrasted with
a more blatant form of conscious hostility toward women.
Results of multiple regression analyses indicated that partic-

ipants’ preexisting subtle bias against women significantly inter-
acted with student gender to predict perceptions of student
composite competence (β = −0.39, P < 0.01), hireability (β =
−0.31, P < 0.05), and mentoring (β = −0.55, P < 0.001). To in-
terpret these significant interactions, we examined the simple
effects separately by student gender. Results revealed that the
more preexisting subtle bias participants exhibited against
women, the less composite competence (β = −0.36, P < 0.01)
and hireability (β = −0.39, P < 0.01) they perceived in the fe-
male student, and the less mentoring (β = −0.53, P < 0.001) they
were willing to offer her. In contrast, faculty participants’ levels
of preexisting subtle bias against women were unrelated to the
perceptions of the male student’s composite competence (β =
0.16, P = 0.22) and hireability (β = 0.07, P = 0.59), and the
amount of mentoring (β = 0.22, P = 0.09) they were willing to
offer him. [Although this effect is marginally significant, its di-
rection suggests that faculty participants’ preexisting subtle bias
against women may actually have made them more inclined to
mentor the male student relative to the female student (al-
though this effect should be interpreted with caution because of
its marginal significance).] Thus, it appears that faculty partic-
ipants’ preexisting subtle gender bias undermined support for
the female student but was unrelated to perceptions and treat-
ment of the male student. These findings support hypothesis D.

Table 1. Means for student competence, hireability, mentoring and salary conferral by student gender condition
and faculty gender

Male target student Female target student

Male faculty Female faculty Male faculty Female faculty

Variable Mean SD Mean SD Mean SD Mean SD d

Competence 4.01a (0.92) 4.1a (1.19) 3.33b (1.07) 3.32b (1.10) 0.71
Hireability 3.74a (1.24) 3.92a (1.27) 2.96b (1.13) 2.84b (0.84) 0.75
Mentoring 4.74a (1.11) 4.73a (1.31) 4.00b (1.21) 3.91b (0.91) 0.67
Salary 30,520.83a (5,764.86) 29,333.33a (4,952.15) 27,111,11b (6,948.58) 25,000.00b (7,965.56) 0.60

Scales for competence, hireability, and mentoring range from 1 to 7, with higher numbers reflecting a greater extent of each
variable. The scale for salary conferral ranges from $15,000 to $50,000. Means with different subscripts within each row differ
significantly (P < 0.05). Effect sizes (Cohen’s d) represent target student gender differences (no faculty gender differences were
significant, all P > 0.14). Positive effect sizes favor male students. Conventional small, medium, and large effect sizes for d are 0.20,
0.50, and 0.80, respectively (51). nmale student condition = 63, nfemale student condition = 64. ***P < 0.001.

Fig. 2. Salary conferral by student gender condition (collapsed across faculty
gender). The student gender difference is significant (P < 0.01). The scale
ranges from $15,000 to $50,000. Error bars represent SEs. nmale student condition=
63, nfemale student condition = 64.
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Figure 5. Intent of First-Year College Students to Major 
in STEM Fields, by Race-Ethnicity and Gender, 2006

Source: Higher Education Research Institute, 2007, Survey of the American freshman: Special tabulations (Los Angeles, CA), cited in National Science 
Foundation, Division of Science Resources Statistics, 2009, Women, minorities, and persons with disabilities in science and engineering: 2009 (NSF 09-305) 
(Arlington, VA), Table B-8.  
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Male

9.6% 2.5%

0.4%

2.0%

0.6%

8.1% 2.8%

0.9%

3.0% 14.5%

11.9% 2.4%

0.2% 0.4%

2.4%

7.7% 3.2%

0.7%

3.3% 14.2%

18.7% 2.5%

0.9% 0.5%

4.6%

15.3% 3.3%

1.3%

2.8% 19.7%

11.0%

1.6%
0.4%

1.1%

2.3%

6.8% 1.8%

0.8%

3.8% 14.4%

10.1%

1.6%
0.7%

0.1%

2.1%

9.2% 2.6%

1.1%

3.1% 13.5%

8.9% 1.9%

0.9%

2.8% 14.6%

10.6%

1.5%
0.6%

0.3%

2.8%

8.1% 1.9%

0.7%

3.0%

0.3%

2.2%

7.0%

0.9%

3.0% 14.2%

15.1%

29.3%

17.3%

29.1%

27.2%

42.4%

16.4%

27.6%

14.6%

29.5%

13.2%

28.1%

15.8%

29.1%


