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Purpose of Study
Previous work has examined differences in intended/declared 

majors in STEM and physical science, engineering, 

mathematics, and computer science majors (PEMC). We pay

particular attention to two-year college goers, and the role 

they 

might play in broadening participation in certain STEM fields. 

We report our findings to discuss differences across institution 

types in participation in scientific careers, and suggest 

explanations for the qualities of these institutions on 

persistence to STEM and other degrees.  

Main Research Question
 How does the gender gap differ among two- and four-

ye`ar college students, if at all?

Data Sources 

Beginning Postsecondary Students study of 

2004/09 (BPS)

Our sample consists of women and men across race-

ethnicity groups who complete a degree 6 years after high 

school (2009).  It excludes respondents who were 24 years 

old and over at entry, non-completers, and those with 

undeclared majors. Our analysis also excludes anyone who 

had missing data for any of the independent variables, as 

well as those who were not matched in the propensity 

score matching analysis. This yielded a sample size of 5,296 

students: 2,108 men and 3,188 women.

Key Variables

Outcome Variables - Degree Fields

• Natural/Engineering Sciences

• Life Sciences

• Behavioral Sciences

• Non-STEM (reference category)

Demographic Characteristics

• Gender

• Race-Ethnicity

Pre-College Characteristics

• Pell Grant status

• SAT math/verbal scores

• Highest level of math completed in high school

College Characteristics

• College type

• College STEM GPA

• Social integration index

• Academic integration index

Introduction
Because graduating high school students are approaching near-universal levels 

of entry to college, matriculation alone is expected to become less 

consequential than the type of college from which one earns a degree (Alon

2009). Students enrolled in less selective institutions have been found to make 

only weak gains in skills and knowledge after their first two years of 

enrollment, compared to those at the more selective institutions which are 

predominantly attended by white and Asian youth (Arum and Roksa 2011). 

Such findings suggest that college type similarly explains differences in 

matriculation into the college majors with the most rigorous barriers to entry 

and associated with some of the highest-status labor sectors: the science, 

technology, engineering, and mathematics fields (STEM).

Background
Gender Differences in Entry to College Majors

• Substantial strides for women in the past 50 years:

• They exceed males in college entry and degrees (e.g. Buchmann & 

DiPrete, 2006).

• They have achieved parity in some formerly male-dominated scientific 

fields (e.g. Biology) (e.g. Hill et al., 2010:  U.S. Department of Labor, 

2009) and parity in mathematics course taking.

• Females are still underrepresented in some STEM fields:  

• Physical sciences, Engineering, Mathematics, and Computer sciences 

(NSF, 2009; Babco, 2006; Busch-Vishniac & Jarosz, 2007).

• Why does this underrepresentation persist?

• Greater male variability hypothesis:  

• Women and men pursue scientific fields at different rates because of 

innate gendered differences in the highest distribution of mathematics 

ability (Summers 2005).

• Some analysis indicate that there are more men among the highest 

ability individuals on mathematics and sciences standardized tests 

(Hedges & Nowell, 1995).  

• A new study supposed male advantage in mathematics vs. verbal ability 

does not explain gendered differences in pursuit of scientific majors 

(Riegle-Crumb, King, Grodsky, & Muller, 2012).  

• Cross-national research indicates the variability of gendered differences 

in mathematics performance and selection of scientific careers, 

suggesting the operation of sociocultural rather than biological 

mechanisms (Charles & Bradley, 2009; Penner, 2008).  

Attention to Academic Preparation

• There is strong evidence for a college component

• This research is heavily focused on four-year, residential and often elite 

institutions.

• Many young people are enrolling in community and non-selective four-

year institutions. During the U.S. recession, 2-year colleges increased 

enrollments to the point where 44.5% of traditional-age college 

students in 2009 (Dunbar et al. 2011) .

• Importantly, 2-year colleges play a crucial role in efforts to broaden 

participation in STEM; as 50% of STEM jobs require AA degree or less 

(Rothwell 2013)

• These students possibly come from high schools with increased math 

and science course taking standards.

Analytic Strategy

Controlling for Selection – Propensity Design
• A propensity score match was used to acknowledge that those who attend two-

year and four-year colleges are different.

• We used predictors distinct from those in our primary analytic models that are 

known to influence attending either a two-year or four-year university.

• These independent variables include:   income percent rank in the 2003-04 

school year,  parents education level, immigrant status upon entering 

college, whether or not the respondent had earned college credits in high 

school, percentage of Bachelor degrees received in the same state the 

student attended high school, high school type, and high school GPA.

• Using Stata, we used whether or not the respondent attended a two-year college 

as the treatment variable, and used four-year college as the reference variable.

Descriptive and multinomial logistic regression analyses

1. To what extent do male and female college students differentially complete 

scientific degrees?  

2. How do individual pre-college academic and background characteristics explain 

the gender gap in scientific and engineering degrees?  

3. How does academic and social integration contribute to the gender gap in 

college degrees at two-and four-year institutions?

4. What is the effect of initial enrollment in two-year colleges on the gender gap in 

STEM degrees?  

Descriptive Findings

• The table on the left includes demographic, precollege, and college 

characteristics:  

• Men are 13% more likely to major in natural/engineering sciences than 

women. Asians had the largest gender gap in natural/engineering sciences at 

19% percent. Latino and black students had the second highest gap at 15%. 

Whites and those who identified as other or multiracial had the lowest 

gender gap at 12%.

• Scoring in the top 25 percent in math on the SAT increased the probability for 

both men and women to major in natural/engineering sciences, and 

decreased the probability of graduating with a social/behavioral degree. 

Scoring in the top 25 percent on the verbal section of the SAT decreased the 

chances of majoring in natural/engineering sciences for men and increased 

the probability of obtaining a degree in social/behavioral sciences. Pell grant 

receipt did not significantly influence the gender gap in natural/engineering 

sciences degrees.

• Having a high STEM grade point average increases persistence in 

natural/engineering sciences and life sciences degrees for women and men. 

Social integration seemed to pull students into non-STEM majors. The gender 

gap in natural/engineering sciences degrees does not notably vary among 

two-year and four-year college enrollees. Women are more likely to major in 

life sciences in two- compared to four-year colleges, and both men and 

women are less likely to major in social behavioral sciences in two-year 

colleges.

Discussion
The gender gap does not meaningfully differ among two- and four-year college 

students. After accounting for selection bias, precollege characteristics, & 

college integration, effect of college type is essentially null for all but life 

s ie es. More resear h should i estigate e ha is  ehi d e  & o e ’s 
choice making processes in community colleges.

Are non-selective colleges the key to expanding the 

scientific labor force?
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Two Year Four Year

Predicted Probabilities for Scientific Degree Attainment among College Grads by Field (n=5296)

Non-STEM (reference) Natural / Engineering Sciences Life Sciences
Social / Behavioral 

Sciences

Demographic Men Women Men Women Men Women Men Women
Characteristics

Female 0.56 0.55 0.18 *** 0.05 *** 0.10 *** 0.20 *** 0.15 * 0.19*

(.017) (.012) (.012) (.005) (.009) (.011) (.015) (.010)

Race-ethnicity 

White (reference) 0.58 0.57 0.17 *** 0.05 *** 0.10 *** 0.20 *** 0.15 0.19

(0.018) (0.013 (.012) (.005) (.009) (.013) (.015) (.010)

Asian 0.47 0.50 0.28 *** 0.09 *** 0.10 *** 0.20 *** 0.16 0.21

(.047) (.042) (.060) (.027) (.022) (.035) (.030) (.036)

Black 0.54 0.56 0.22 *** 0.07 *** 0.08 *** 0.17 *** 0.16 0.20

(.036) (.037) (.036) (.015) (.019) (.029) (.027) (.030)

Latino 0.47 0.45 0.21 *** 0.06 *** 0.13 *** 0.24 *** 0.20 0.24

(.041) (.037) (.037) (.015) (.025) (.039) (.036) (.041)

Other / Multiracial 0.54 0.52 0.17 *** 0.05 *** 0.12 ** 0.22 ** 0.17 0.21

(.049) (.049) (.035) (.012) (.028) (.045) (.038) (.043)

Pre-college characteristics

Pell grant recipient 

No (reference) 0.56 0.56 0.18 ** 0.05 ** 0.10 *** 0.19 *** 0.15 0.19

(.018) (.013) (.012) (.006) (.009) (.011) (.015) (.011)

Yes 0.55 0.54 0.18 ** 0.05 ** 0.12 *** 0.23 *** 0.15 0.18

(.026) (.023) (.024) (.008) (.013) (.022) (.019) (.018)

SAT math 
(top 25%)

0.49 0.51 0.26 *** 0.08 *** 0.11 *** 0.23 *** 0.14 ** 0.18**

(.020) (.017) (.016) (.010) (.011) (.017) (.013) (.011)

SAT verbal 
(top 25%)

0.55 0.53 0.17 *** 0.05 *** 0.10 *** 0.20 *** 0.18 * 0.23*

(.019) (.013) (.013) (.005) (.010) (.011) (.018) (.012)

HS math level

Less than Algebra II 
(reference)

0.66 0.65 0.01 0.04 0.07 0.14 0.14 0.18

(.059) (.057) (.049) (.016) (.025) (.047) (.034) (.038)

Algebra II 0.58 0.57 0.16 *** 0.04 *** 0.11 *** 0.20 *** 0.15 0.19

(.031) (.028) (.027) (.009) (.017) (.023) (.026) (.023)

More than Algebra II 0.55 0.54 0.19 *** 0.06 *** 0.11 *** 0.20 *** 0.15 0.20

(.018) (.013) (.013) (.006) (.009) (.011) (.014) (.011)

College characteristics

College STEM GPA
Less than 3.0 
(reference) 0.57 0.56 0.16 *** 0.05 *** 0.10 *** 0.19 *** 0.17 0.21

(.019) (.018) (.015) (.006) (.011) (.014) (.015) (.016)

More than 3.0 0.55 0.55 0.21 *** 0.06 *** 0.11 *** 0.22 *** 0.13 0.17

(.024) (.016) (.018) (.007) (.011) (.015) (.020) (.014)

No STEM GPA 0.55 0.54 0.17 *** 0.05 *** 0.11 *** 0.20 *** 0.17 0.21

(.024) (.023) (.020) (.008) (.013) (.022) (.020) (.018)

Academic index 0.56 0.55 0.18 *** 0.05 *** 0.11 *** 0.20 *** 0.15 * 0.19 *

(.018) (.012) (.012) (.005) (.009) (.011) (.016) (.010)

Social index 0.58 0.57 0.17 *** 0.05 *** 0.10 *** 0.19 *** 0.15 0.19

(.018) (.015) (.014) (.005) (.009) (.012) (.016) (.012)

College Type

Two-year college 0.53 0.51 0.19 *** 0.05 *** 0.15 *** 0.27 *** 0.14 0.17

(.036) (.026) (.030) (.011) (.022) (.034) (.031) (.031)

Four-year college 0.57 0.56 0.18 *** 0.05 *** 0.10 *** 0.19 *** 0.16 0.20

(.017) (.014) (.013) (.006) (.008) (.010) (.014) (.011)
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