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Gender Gap Among Undergraduate 
Science Majors
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Figure 1: Percentage of Female and Male Students Selecting Specific Postsecondary 
STEM Majors Two Years After Enrolling in Postsecondary Education
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Source. Schneider, B., Milesi, C., Perez-Felkner, L., Brown, K., & Gutin, I. (2015). Does the gender 
gap in STEM majors vary by field and institutional selectivity? Teachers College Record. 



Disparities within STEM, 
irrespective of ability differences

High ability men are more than 
three times as likely (46.1% to 
14.2%) as equally talented 
women to pursue PEMC. 

What STEM majors do women 
choose more often?

• Biological sciences (20.3% of 
females vs. 16.2% of males)

• Social and behavioral sciences 
(38.0% of females vs. 29.3% of 
males)

• And clinical and health sciences 
(27.5% of females vs. 8.3% of 
males).

Note: Estimates correspond to the probability of declaring a specific STEM major for males and 
females who are non-Hispanic white, whose parents attended or graduated from college, who are 
attending a four-year institution, and were at the 75th percentile of SAT math scores. Predicted 
probabilities are based on regression estimates presented in Table S2. 

Probability of Declaring Specific STEM Majors for Students in 75th 
percentile of Mathematics SAT Scores, by Gender (Predicted 
Probability and 95% Confidence Interval)

Schneider, B., Milesi, C., Perez-Felkner, L., 
Brown, K., & Gutin, I. (2015). Does the gender 
gap in STEM majors vary by field and 
institutional selectivity? Teachers College 
Record. 



Same pattern holds at highly selective 
institutions

This figure shows gendered 
differences, taking 
selectivity into account

In most selective 
institutions, more high 
ability women go into 
SOCIAL AND BEHAVIORAL 
(53.6%) and more high 
ability men go into PEMC 
(41.1%)

And male advantage in 
PEMC is even higher in less 
selective institutions

Note: Selectivity measured using NCES-Barrons Institutional Competitiveness Index. Blue square = 
highly or most competitive. Red circle = very competitive and competitive. Green triangle = less 
competitive, unranked, special institutions.

Gender Gap in College Students' Likelihood of Declaring Specific STEM 
Majors by Institutional Selectivity, for Majors for Students in 75th 
percentile of Mathematics SAT Scores 

Schneider, B., Milesi, C., Perez-Felkner, L., 
Brown, K., & Gutin, I. (2015). Does the gender 
gap in STEM majors vary by field and 
institutional selectivity? Teachers College 
Record. 



Non-STEM Natural and
Engineering Sciences Life Sciences Social and Behavioral

Sciences
Two-year college men 0.565 0.183 0.098 0.154
Four-year college men 0.539 0.193 0.148 0.119
Two-year college women 0.560 0.053 0.186 0.201
Four-year college women 0.521 0.054 0.274 0.151
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Source. Perez-Felkner, Thomas, Nix, Hopkins, & D’Sa, 2015.



Why is this the case?
Pathways to STEM Careers



Sociological and Social Psychological 
Explanations: Ability-related beliefs

• Gendered differences in attitudes toward science develop early, 
shaping female and male students’ pathways from early exposure to 
science through their choice of career. 

• This pattern appears heightened among the most mathematically 
and scientifically talented girls, representing a critical pool of 
potential ‘lost’ scientific talent. These girls may be less likely to 
believe that they are indeed scientifically talented (Lee, 1998). 

• Biased attitudes about gender and science tend to be implicit, but 
nevertheless can shape behavior – including engagement and 
achievement in math (Nosek and Smyth 2011).
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Social Contexts of Influence

• Starts early: Preschool children have stronger preference for same-
sex peers and exhibit behavior more closely in line with gender 
stereotypes when gender is made salient (Hilliard and Liben 2010). 

• Students’ perceptions of the degree to which teachers and peers 
regard their academic potential can explain differences in their 
postsecondary enrollment (Perez-Felkner, 2009). 

• Gender variation in academic support
• Girls are typically perceived as “better” students, harder working and easier 

to discipline (Jones & Myhill, 2004; Mickelson, 1989). 
• Boys may receive less praise than girls for their overall academic 

performance, they appear to receive more support from parents and 
teachers for their interests and ambitions in STEM (Gunderson, Ramirez, Levine, 
& Beilock, 2012). 
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What explains these patterns?
Social Psychological Context (here in H.S.)

Bivariate Correlations between Subjective Orientations and Postsecondary Majors Two Years After High School Graduation

Subjective orientation 
variables (10th grade)

Physical 
Sciences, 

Engineering, 
Mathematics, 
or Computer 

Science (PEMC) 
Majors

Biological 
Sciences 
Majors

Clinical & 
Health 

Sciences 
Majors

Social & 
Behavioral 
Sciences 
Majors

Education 
Majors

Humanities 
Majors

Other 
Majors

Math engagement

Keeps studying if difficult 0.081 *** 0.106*** -0.021 0.052** -0.033 -0.020 -0.096***

Becomes totally absorbed in 
math 0.113 *** 0.076*** -0.015 -0.051** -0.028 -0.086*** -0.004

Valuing math 0.183 *** 0.071*** -0.018 -0.041* -0.039* -0.088*** -0.045*

Perceived math ability 0.214 *** 0.106*** -0.070*** 0.038* -0.036 -0.065*** -0.117***

Math mindset 0.086 *** -0.002 0.030 -0.019 -0.012 -0.023 -0.058**

Math participation 0.007 -0.013 -0.038* 0.033 0.026 -0.004 0.015
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Source. Perez-Felkner, L., McDonald, S.-K., Schneider, B., & Grogan, E. (2012). Female and male adolescents’ 
subjective orientations to mathematics and their influence on postsecondary majors. Developmental Psychology, 
48(6), 1658–1673. 



Perceptions of Mathematics Ability Under 
Challenge in 10th & 12th grade -> PEMC majors

Source. Nix, S., Perez-Felkner, L. C., & Thomas, K. (2015). Perceived mathematical ability under challenge: A 
longitudinal perspective on sex segregation among STEM degree fields. [Original Research]. Frontiers in Psychology, 
6. doi: 10.3389/fpsyg.2015.00530.

Increase in perceptions of math ability (growth vs. fixed mindset) & self-concept under 
challenge  All else equal, women’s probability of PEMC > Biology



College Years

• In a major study of NC college students, first year grades in science 
courses did NOT explain the gender gap in STEM majors (Stearns, et al., 
2013).

• Perhaps because many women track themselves out of these courses 
(under-confident) while men stay in even when not rewarded with strong 
grades (over-confident)  -- negative consequences for both

• In a qualitative study of female computer science majors, most 
women came to doubt their identity as computer scientists: they felt 
that they did not belong, were “guests in a male-hosted world”, and 
did not share the “total absorption” (an all-consuming passion for 
working with computers and robotics in both work time and free 
time) that their male peers displayed (Margolis & Fisher, 2002: 72). 

• Enrolling introductory physics undergraduates in short values-
affirming writing assignments meaningfully narrows the gender gap 
in course performance (Miyake et al. 2010). 
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Global perspective: Gender gap in STEM in countries 
where growth in higher ed is booming?

• In Cambodia, differential attitudes 
toward women in science across 
regions

• Perhaps the search for female scientists 
should go to the countryside

• Notably, in the cities, women are not shy 
of math – but they major in accounting 
rather than IT (see right)

• It is an especially critical time to better 
understand the distribution of women’s 
participation in university in non-
western nations, as well as the specific 
fields and careers that they are and are 
not pursuing. 

12Source: Perez-Felkner, L. Observational 
visits (2013)



What does participation gaps 
look like in SPECIFIC fields?
Examples from Physics



Percentage of Women in Physics 
1966 - 2010
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Source: IPEDS Completion Survey & NSF-NIH Survey of Graduate 
Students & Postdoctorates in Science and Engineering 
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What role might college experiences play 
in supporting PEMC majors with low 
mathematics perceived ability under 
challenge?
Hot off the presses research on interventions. * Email for yet unpublished 
results. 
Nix & Perez-Felkner, 2016



Research experiences finding might be even stronger with more diverse 
mentors/sponsors. Note: homophily (birds of a feather…)

• We cannot observe research mentorship pairings in this data BUT potential 
PEMC research sponsors/mentors are mostly white and Asian men

• Research on mentorship & research experiences suggests women & 
underrepresented minority students likely (a) shared fewer identity 
characteristics w/ mentors/PIs, hindering depth of relationship and (b) less likely 
to be selected as mentees/collaborators 

Qualitative research needed
• Why do we see large differences between men and women, but only isolated 

differences between race/ethnicity groups?
• How do experiences with challenge relate to perceptions that some fields 

require innate ability/talent?
For practitioners:

• Interventions to increase perceived ability under challenge can be classroom, 
department, or unit-wide.

• Engage in conversations with students, faculty, & public about ALL students’ 
readiness for challenge.

Implications and Conclusions
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