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ABSTRACT
Educational Gender Gaps*
Cross-country studies reveal two consistent gender gaps in education—underachievement
in school by boys and low rates of participation in STEM studies by girls. Recent economics
research has shown the importance of social influences on women’s STEM avoidance,
but male low achievement has been less-studied and tends to be attributed to behavior
problems and deficient non-cognitive skills. I revisit the determinants of the gender gap
in U.S. educational attainment with a relatively-advantaged sample of young men and
women and find that school behavior and measured skills are not very important drivers
of gender differences, particularly in the transition to college. Educational aspirations, on
the other hand, are strongly predictive of educational gaps and the gender difference in
aspirations cannot be explained, even with rich adolescent data that includes parental
expectations and school achievement indicators. These results suggest that gender identity
concerns may influence (and damage) the educational prospects of boys as well as girls
through norms of masculinity that discourage academic achievement.
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I. Introduction:
A recent OECD study highlights two gender gaps in educational achievement
worldwide: general underperformance and early school exit by boys and avoidance of, and
lack of confidence in, studies in math and science by girls (OECD, 2015). Based on a survey
of 15 year-olds from 64 countries as part of the PISA assessment, the study documents a
remarkably consistent pattern across countries—boys are less likely than girls to attain
basic proficiency in core subjects, report investing less time and effort on schoolwork, and
express more negative attitudes to school, while girls report lower levels of self-efficacy in
and greater anxiety about math. These achievement and attitude gaps presage later gaps
in educational attainment and field of study, with boys less likely in most OECD countries
to enroll in and complete tertiary education than girls, and girls less likely to study in
STEM fields. The implications of these gender differences in education for labor market
outcomes are also significant: lower enrollment of young women in more lucrative fields of
study contributes to the gender wage gap that remains after controlling for years of
education, and the lagging educational growth of young men during a period of increasing
returns to human capital has hampered their income growth as well, with negative
implications for family formation and family stability (Lundberg, Pollak, and Stearns,
2017).
Economic research on educational gender gaps has focused on the sources of and
possible remedies for STEM avoidance by women (including the underrepresentation of
women among college economics majors). A number of recent studies have shown, with
plausible strategies for identifying causal impacts, that girls’ attitudes towards, and
willingness to study, quantitative and scientific subjects are affected by the social influence
of family, peers, and role models on their perceived competence in math and beliefs about
gender-appropriate behavior. This may explain why many gender gaps in performance and
attitudes, such as the male advantage in math and higher levels of female risk aversion,
emerge only in adolescence as gender identity concerns intensify (Fahle and Reardon, 2018;
Andreoni, Di Girolamo, List, Mackevicius, and Samek, 2019). There has been less research
in economics on the educational underperformance of boys, and much of it is descriptive,
pointing to behavioral problems more prevalent among boys as evidence of a deficit in non-
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cognitive skills that increases the costs of persisting in formal education (Goldin, Katz, and
Kuziemko, 2006; Becker, Hubbard, and Murphy, 2010).
In this paper, I focus on the gender gap in educational attainment and in particular
the role of family and child characteristics during adolescence in explaining adult education
levels and educational progression for a recent cohort of young American men and women. I
find that an extensive set of pre-determined variables, including parental resources and
educational expectations for the child, relationship quality and the scope of parent-child
activities, and measures of the child’s physical, cognitive, and non-cognitive abilities
explains little of the gender gap in high school completion, college enrollment, or college
graduation by young adulthood.
I then turn to a set of indicators that can reasonably be considered jointly
determined with educational progress and in which there are also large gender
differences—school behavior problems and educational aspirations. Surprisingly, including
these measures in “kitchen sink” education regressions can account for less than half of the
gender gap in college graduation in this sample, and only 30 percent of the gap in college
enrollment. School behavior, which has been identified as an indicator of non-cognitive
skills and a likely source of male educational disadvantage, is a significant but relatively
unimportant predictor of these outcomes. The most important factor in explaining gender
differences in the transition to college is the large gap between the educational aspirations
of girls and boys, which in turn cannot be explained by child and parent characteristics,
even when school achievement indicators such as grades are included in the model.
These results suggest that male behavior problems, in addition to being endogenous
with respect to other drivers of educational success, may be less important determinants of
the educational gender gap than had been believed. Instead, the developing gender identity
of adolescent boys, which often leads to negative attitudes to school and non-compliance
with authority, may play a crucial role in driving both male school underperformance and
low educational aspirations. The importance of gender norms has been analyzed in a
substantial literature in other social sciences, and should receive more attention in
economics as well. More work is needed to establish the development and impact of gender
identities in educational progression, and will have important implications for the design of
programs that address the educational disadvantages of boys.
3

II. Boys and girls in school
The OECD study of gender equality in education shows that, in general, girls receive
higher PISA test scores in reading and often, though there is more variation in this
achievement gap, lower test scores in math. Boys are consistently less likely than girls to
report that school is important and enjoyable, and this translates into lower levels of effort
and poorer grades. In most countries girls, on the other hand, report higher levels of
anxiety about, and lower confidence in their ability to perform well in, math and science
classes. The gender gap in math anxiety varies considerably across countries and, at the
country level, is predictive of actual gaps in test performance (OECD 2015, p. 78). The
cross-country analysis emphasizes gender differences in interests, enjoyment, and attitudes
towards school and learning rather than differences in ability, since any inherent gender
gaps are unlikely to vary across countries.
The gender gaps in math performance and low female participation in STEM fields
have received a great deal of scholarly attention.1 Several studies find a link between math
test score gaps and aggregate cultural attitudes: girls in more gender-equal countries
perform relatively better compared to boys (Guiso, Monte, Sapienza, and Zingales, 2008;
Hyde and Mertz, 2009).2 Nollenberger, Rodríguez-Planas, and Sevilla (2016) apply an
“epidemiological” approach to this question by examining the math performance of secondgeneration immigrants in the United States. They find that the gender equality index of
parents’ country of ancestry predicts gender gaps in math PISA scores of U.S.-born
children, with a presumed path through parent or community cultural beliefs about
One recurring story about the underrepresentation of women in STEM careers is that it can be explained by
greater variability in male mathematical ability such that men are more likely than women to perform above a
threshold than women. It is likely that too much ink has been spilled on this question, since math test scores
are achievement measures that can be affected by social forces rather than indicators of innate ability, but the
evidence supporting greater male variance as a driver of male dominance of STEM fields is also very limited. A
meta-analysis of 242 studies published between 1990 and 2007 by Lindberg, Hyde, and Peterson (2010) finds
that adolescent girls have now reached parity with boys in average math performance and that, though there is
considerable variation in estimates of the male/female ratio of variances in test performance, the average across
studies is only 1.07. Pope and Sydnor (2010) examine regional variation in math test score distributions and
find that in U.S. regions in which there is disproportionate representation of boys among high performers in
math and science, there is also an over-concentration of girls at top of reading tests. This suggests that regions
vary in levels of school gender stereotyping rather than in distributions of innate abilities.
2 In contrast, a cross-country study by Charles and Bradley (2009) finds that female representation in
engineering and math/science fields in higher education tends to be decreasing in national income, a pattern
they attribute to the development of self-expressive value systems in postindustrial societies.
1
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appropriate roles for women. Another pattern that suggests the importance of social
influences is the age trajectory of the math test score gap--it is small or non-existent in the
early grades, but grows as students approach high school (Fahle and Reardon, 2018; Fryer
and Levitt, 2010).
The recent economics literature includes several studies showing, with plausible
causal identification, more direct evidence of the importance of social factors and gender
norms on the gender gap in STEM education. The influence of family, peers, and role
models on women’s perceived competence in math, school achievement, and choices of
educational and professional paths appears to be substantial. The importance of parents,
and particularly fathers, on women’s career paths is demonstrated by Oguzoglu and
Ozbeklik (2016), who establish a link between fathers in a STEM occupation and daughters
choice of a STEM major in college that is substantially weaker if they have brothers. Cools,
Fernandez, and Patacchini (2019) find that greater exposure to "high-achieving" boys, as
proxied by their parents' education, has a negative effect on girls’ science and math grades
and decreases the likelihood that girls go on to complete a bachelor's degree, while exposure
to high-achieving girls has positive effects. The mechanism appears to be peer effects on
girls’ self-confidence, aspirations, and risky behavior (including having a child before age
18). Eble and Hu (2019) show that randomly assigned variation in the proportion of a
child’s middle school classmates whose parents believe that boys are better than girls at
learning math affects children’s perceived difficulty of math, aspirations, and math
performance to the detriment of girls.
Role models in the classroom may also be important. Porter and Serra (2020)
conducted a field experiment in which students enrolled in introductory economics classes
were exposed to successful and charismatic women who majored in economics at the same
university. The intervention significantly impacted female students’ enrolment in further
economics classes, increasing their likelihood of majoring in economics by 8 percentage
points without affecting boys. Studies of the impact of teacher gender on student
performance have been conducted in many different classroom environments, from primary
school to college, and reach varying conclusions. Many find positive effects of teacherstudent gender matching, particularly for girls and particularly in math and other STEM
classes. Teacher gender may matter directly, through role model effects (Paredes, 2014),
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indirectly through differential teacher expectations for or treatment of male and female
students (Sansome, 2017), or both (Gong et al., 2018). In contrast, there is limited evidence
that male teachers boost the relative achievement of boys (Carrington, Tymms, and
Merrell, 2008).3
In contrast to the wealth of recent studies in economics on the drivers of women’s
underrepresentation in STEM fields, there are few studies of the other gender gap—the
lower educational attainment of boys—that go beyond the descriptive. Most of the
attention has focused on the relative costs of and benefits to higher education for men and
women, with little attention paid to the impact of culture or norms.4 Comparing the
returns to education for men and women is difficult, since these returns are
multidimensional and include not just improved earnings and more stable employment, but
also marriage market returns and potential improvements in children’s human capital and
wellbeing. Some studies find a gender gap in benefits to education, such as a higher college
wage premium for women than for men (Dougherty, 2005) but others have concluded that
there is little consistent evidence of higher overall returns for women (Becker et al., 2010).5
Instead, a consensus seems to be emerging that the principal source of the college gap lies
in gender differences in the nonpecuniary costs of educational persistence. These cost
differences are reflected in a persistent female advantage in school performance at all levels
and are due, some argue, to lower levels of non-cognitive skills among boys (Goldin et al.,
2006; Becker et al., 2010).
An extensive literature in education and the social sciences has documented gender
differences in the academic and behavioral outcomes of boys and girls in elementary and
secondary school (Buchmann, DiPrete, and McDaniel, 2008). These gender gaps are not
new phenomena: girls have consistently outperformed boys in grades and are less likely to
get in trouble at school (Duckworth and Seligman, 2006). Gender gaps in assessments of
social and behavioral skills develop early–girls begin school more organized and attentive
There is also a large literature on the impact of single-sex schools on student achievement. Single-sex schools
are usually associated with positive outcomes, but only a few studies are able to control for bias due to student
selection into schools. For a review of the literature and recent evidence of broad positive effects of single-sex
education using a policy experiment in Trinidad and Tobago, see Jackson (2019).
4 Some of the STEM studies included boys as well as girls (eg. Cools et al., 2019) but found no peer effects on
their achievement.
5 Charles and Luoh (2003) modify the returns to education by including uncertainty, and conclude that the
relative changes in the expected dispersion of college wages for men and women can explain the divergence in
college attendance in recent decades.
3
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and less disruptive than boys, and this advantage grows with age. These early behavioral
gaps, in turn, appear to explain much of the gender differential in early elementary
academic outcomes (DiPrete and Jennings, 2012) and are predictive of later behavior
problems and school achievement (Owens, 2016).
The link between gender differences in behavior and grades in school is
straightforward—increased effort and compliance with school authorities are likely to have
consequences for grades—but the argument has also been advanced that this “behavioral
advantage” of girls may be responsible, at least in part, for their higher rates of college
graduation (Fahle and Reardon, 2018). The underlying assumption here is that observed
gender differences in school behavior and academic performance are signals of stable gaps
between the non-cognitive skills of boys and girls, such that they are likely to affect success
in higher education as well (Becker et al., 2010; Goldin et al., 2006). One hypothesis about
how these persistent non-cognitive skill gaps emerge is that the skill development of boys is
inherently more vulnerable to disadvantage, and dimensions of disadvantage such as father
absence, than that of girls (Autor and Wasserman, 2013; Bertrand and Pan, 2013; Autor,
Figlio, Karbownik, Roth, and Wasserman, 2019).6 Though such excess male sensitivity to
disadvantage is apparent in terms of grades and disruptive behavior in grade school,
however, it does not persist to affect college graduation or other adult economic outcomes
(Brenøe and Lundberg, 2017; Lei and Lundberg, 2020).
One fundamental difficulty with the non-cognitive skills explanation for the gender
gap in college graduation is that our standard measures for these skills are observed or
reported behaviors which, though they may indeed reflect skills such as self-control or
personality traits, will also depend on incentives, beliefs, and situational factors. Kautz,
Heckman, Diris, ter Weel, and Borghans (2015) argue in favor of using task performance as
a measure of non-cognitive skills, while attempting to control for other factors that
influence performance, such as effort. Given the identification problems inherent in this
measurement exercise, it is problematic to use behaviors to compare skill levels of children
facing very different environments, such as high- and low-income families (Lundberg,

Others have analyzed parental investments, finding evidence that parent teaching activities favor girls at very
young ages (Baker and Milligan, 2016).
6
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2018). The underlying cause of a possible gender gap in non-cognitive skills is also unclear,
though some studies allude to the different developmental trajectories of boys and girls
(Goldin et al, 2006).
An alternative to a biological explanation for gender gaps in school behavior is a
cultural explanation developed at length by DiPrete and Buchmann (2013a) and based on a
large literature in sociology, both quantitative and ethnographic, on gender norms in
schools. They show that adolescent boys cultivate a masculine self-image that may involve
a rejection of school values, and that this “oppositional culture” may be particularly
relevant for boys with absent or low-education fathers. Other scholars have noted that
though, for girls, hard work and conscientiousness in school is seen as desirable (Connell
and Messerschmidt, 2005), such behavior is inconsistent with a “cool” masculinity
characterized by dominance, strength, and “effortless achievement” (Epstein, 1998; Archer,
Pratt, and Phillips, 2001). Hsin (2018) provides an interesting case in an analysis of the
achievement trajectories of white and Asian-American schoolchildren. White boys
underperform white girls as early as kindergarten, but Asian-American boys don’t begin to
fall behind girls in school achievement until adolescence. Hsin argues that the pro-school
behavior of younger Asian-American boys is supported at home by model-minority
stereotypes, parents’ immigrant experience and high expectations, and by more fluid
concepts of masculinity that are consistent with school achievement. In adolescence, peer
culture becomes more important and boys begin to “turn away from family and community
to establish autonomy,” particularly in schools with male-centric sports cultures.7 If norms
of masculine identity are responsible for male underperformance in school, then we expect
to see gender differences not just in behavior, but also in educational goals and attitudes.
In the rest of the paper, I use longitudinal data on a recent cohort of young men and
women to assess these alternative explanations for the educational gender gap in terms of
how much can be explained by adolescent measures of skills, behavior problems, and a
comprehensive set of student, family, and school characteristics. Since many of these
factors cannot be considered exogenous with respect to the student’s success in navigating

Another illustration of the significance of adolescence in the development of gender differences in school can be
found in the outcome of a Finnish school reform that delayed tracking from age 10-11 to 15-16, which reduced
the probability that boys, relative to girls, would choose the academic track and continue to tertiary education
(Pekkarinen, 2008).
7
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through the educational system, the analysis is not causal, but it is reasonable to think that
their explanatory power of behavioral measures will be biased upwards by confounding. I
find that standard candidates for explaining the attainment gender gap leave a large
unexplained difference in adult education levels, and that differences in educational
aspirations, which appear to be strongly linked to student gender per se, are surprisingly
important. Recognizing that aspirations are social constructs opens the door to a broader
consideration of the role of gender norms and gender identities in driving these disparities.

III. Data
The National Longitudinal Study of Adolescent to Adult Health (Add Health) has
collected a rich array of longitudinal data on the social, economic, psychological and
physical well-being of young men and women from adolescence through young adulthood.8
The Add Health study began in 1994-95 with a nationally-representative school-based
survey of more than 90,000 students in grades 7 through 12. The students were born
between 1976 and 1984 and attended one of 132 schools in the sampling frame. About
20,000 respondents were followed in subsequent surveys, and the last complete survey
(Wave IV) was conducted in 2007-08 when the respondents were between 24 and 32 years
of age. Two sets of variables are used in this study: contemporaneous measures of child
and family characteristics and of school outcomes from the parent and adolescent surveys
in Wave I, and educational attainment, including college graduation, from Wave IV.
This analysis is limited to a subsample of Add Health respondents that is more
homogeneous than the full sample and is relatively advantaged—white, non-Hispanic men
and women who were living with both biological or adoptive parents as adolescents in the
Wave I survey.9 Intersectionality is likely to be important in the forces generating
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This research uses data from Add Health, a program project directed by Kathleen Mullan Harris and designed
by J. Richard Udry, Peter S. Bearman, and Kathleen Mullan Harris at the University of North Carolina at
Chapel Hill, and funded by grant P01-HD31921 from the Eunice Kennedy Shriver National Institute of Child
Health and Human Development, with cooperative funding from 23 other federal agencies and foundations.
Special acknowledgment is due Ronald R. Rindfuss and Barbara Entwisle for assistance in the original design.
Information on how to obtain the Add Health data files is available on the Add Health website
(http://www.cpc.unc.edu/addhealth). No direct support was received from grant P01-HD31921 for this analysis.
9 I also restrict the sample to observations with non-missing values for most key explanatory variables, leaving
a sample of 2198 women and 2139 men (see Table A1). Since family income is missing for about 10 percent of
the sample, I include a dummy for missing family income in all models. Parent-reported disability and the
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education gender gaps—the role of gender in driving educational aspirations and school
achievement can depend on factors such as school disciplinary environment and family
immigration status that vary by race and ethnicity. The restriction to two-parent
households allows us to assess the role of fathers and the father-child relationship and
reduces variance in levels of economic adversity—which has been advanced as particularly
disadvantaging for boys. Even for this subsample, there is a substantial gender gap in
educational attainment—49 percent of the girls graduate from college compared to 38
percent of the boys.

1. Wave IV: Educational Attainment and Educational Progression
Educational attainment is measured in the Wave IV survey of Add Health, collected
when most respondents are between 25 and 31 years of age. Most, though not all, will have
completed their final level of formal schooling at this point. I focus on four outcomes: the
attainment of a 4-year college degree, and three indicators of educational progression—high
school graduation, the probability of enrolling in college conditional on high school
graduation, and the probability of completing college conditional on attending.
Figure 1 shows the proportions of men and women who have achieved each level of
educational attainment by Wave IV. Men are much more likely than women to have
stopped at high school graduation, while women in this sample are much more likely to be
college graduates.

cognitive ability indicator are missing for 1-3 percent of the sample, and I also include a missing dummy for
these variables.
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Figure 1: Educational Attainment by Wave IV
The gender gap in educational attainment is not limited to more disadvantaged households,
but is present at all levels of family SES in this subsample. Figure 2 shows rates of college
graduation for men and women by SES quintile.10.

Figure 2: College Graduation by SES quintile

The SES index is based on father’s education, mother’s education, and family income, and is constructed
using factor analysis.
10
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2. Wave I: Family Resources and Child Skills
Educational attainment and progress through formal schooling will depend on many
factors, but two important determinants are parental investments in their child’s education
and the child’s human capital endowment. In the presence of credit constraints, the
parents’ resources will limit their investments in the child, and all models control for
mother’s education, father’s education, and family income (Taubman, 1989). Parental
education, in addition to being a proxy for lifetime resources, is likely to be correlated with
the child’s endowment and also to affect the returns to parental time with the child
(Chevalier, Harmon, O’Sullivan and Walker, 2013). Parental education is defined with
dummy variables for high school completion, some college, and 4-year college graduation or
more.
The combination of the parent and child questionnaires permits an extensive
description of the relationship between the respondent and both parents. Three factors we
can measure are likely to be important for a child’s school achievement—the general
quality and conflict level of the parent-child relationship, the parents’ expectations
regarding the child’s educational future, and activities shared by parent and child. As
children get older, their own actions become increasingly important in the development of
their human capital, relative to the actions of their parents (Del Boca, Monfardini, and
Nicoletti, 2017). Parents have a variety of tools available to them to encourage study and
hard work in school, but the quality of their relationship with their children is likely to be
an important determinant of their effectiveness, particularly as children become
adolescents (as well as being a potential outcome of the child’s compliance). The parent
survey (in most cases completed by the mother) included five questions about whether the
parent gets along with the child, trusts him/her, understands him/her well, make decisions
together, and whether the child interferes with the parent’s activities. These are combined
using factor analysis into a standardized relationship quality index.
The parent is also asked whether he/she will be very, somewhat, or not at all
disappointed if the child does not graduate from college. This measure is not very highly
correlated with the adolescent’s own reports of how disappointed he/she thinks the mother
or father will be if they do not graduate from college, and all three measures are included in
the model. As can be seen in Table A1, parent reports, both of relationship quality and
12

educational expectations, are not significantly different for parents of boys and girls,
despite the actual future gap in attainment. Girls, however, are more likely to think that
parents will be disappointed if they do not graduate from college than boys. These
expectations do tend to be strongly positively correlated with educational outcomes.
To capture possible differences in parental investments in sons and daughters, I use
child reports of recent activities with both mother and father. The respondent is asked
whether, in the past four weeks, their mother (father) has engaged in any of a series of ten
positive activities, including shopping, attending a movie, sporting event, etc., or talking to
them about school, personal problems, or social activities. Positive responses are summed
for each parent, yielding two indicators between 0 and 10. The responses are distinctly
gendered, with sons reporting that fathers engage in more activities with them than
mothers, and daughters reporting much more varied interactions with mothers than do
sons.
Of course, none of these indicators of parent-child relationships and interactions can
be considered exogenous with respect to contemporaneous school outcomes and adolescent
behavior, and so to later educational attainment. Difficulties in school may very well be
reflected in strained relationships with parents and consequent negative interactions. Bad
grades are likely to reduce parents’ expectations about college attendance. However, they
do give a multi-dimensional snapshot of parental influences on their children before the end
of high school.
School achievement will also depend upon dimensions of child ability or human
capital—I include indicators of cognitive skills, non-cognitive skills, and health in the
education models.11 Add Health includes one measure of cognitive ability—an abridged
version of the Peabody Picture Vocabulary Test (PPVT) administered in Wave I. The
models also include a parent-reported indicator of whether the child has a specific learning
disability, the adolescent’s own assessment of their general physical health (poor to
excellent) in Wave I, and the interviewer’s assessment of how physically mature the
respondent is compared to other youth the same age. There are significant differences

Also included in the family variables are indicators for whether the adolescent is a first child, an only child,
and a control for birth cohort. Previous models included more controls for the respondent’s siblings, including
gender and birth order, but these were never important factors.
11
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between the gender means of each of these measures: boys have a higher prevalence of
learning disabilities, higher PPVT scores, better self-reported health, and lower
interviewer-reported maturity (Table A1).
Much of the economic discussion of male underperformance in education has
concentrated on the non-cognitive skill deficits of school-aged boys. Usually, reports of
behavior problems or school disciplinary actions are used as proxies for these underlying
skills. I will treat school behaviors as school outcomes in the next section, along with grades
and educational aspirations, and instead use the adolescents’ self-assessments about their
own behavioral tendencies and emotions as non-cognitive skill measures. The response to
“When making decisions, you usually go with your ‘gut feeling’ without thinking too much
about the consequences of each alternative” is used as a measure of impulsivity.12 Other
Wave I self-reports can be used to construct standard psychological indices of self-esteem
and depression. Table A1 shows that there are substantial gender differences in these
reports—boys are more impulsive and have higher self-esteem than girls, and report much
lower levels of depression.13

3. Wave I: School Outcomes
We can expect the observed behavior, achievement, and aspirations of the students
who are surveyed in Wave I of the Add Health Study to be informative as to their success in
the educational process so far and to be strongly predictive of eventual educational
attainment. As such, we can think of them as signals of how the educational gender gap is
emerging as children progress through school—and the gender differences here are
profound. The differences between boys and girls in behavior and grades are well-known—
the differences in educational aspirations less so.

School Problems and Attitudes Towards School: Students were asked about problems they
experience in school, including trouble getting along with teachers and other students,
trouble getting homework done and trouble paying attention in class (coded 0-4 from
This impulsivity measure is strongly correlated with school suspensions, with interviewer reports of
respondent impatience, and later criminal behavior (Lundberg, 2018).
13 Becker et al. (2010) base their explanation of the growing education gender gap on a purported higher male
variance of non-cognitive skills. In Add Health skill measures, no such pattern in the variances emerges.
12
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“never” to “every day”), how many times they have been absent without an excuse, and
whether they have ever received an out-of-school suspension. Factor analysis was used to
aggregate these measures into a standardized school problems index. Similarly, five
questions about happiness, fairness, and perceived safety in school are used to construct a
school attitudes index. The school suspension dummy is also included in most models
separately. The mean of the school problem index is one-third of a standard deviation
higher for boys than girls, and 24 percent of them report being suspended from school,
compared to 9 percent of girls. The school attitudes index, however, does not differ by
student gender.

Figure 3: Index of School Problems and Proportion Reporting Ever Suspended from School

Grades and Aspirations: Students reported their math and English grades in the most
recent grading period. As usual, the girls in this sample report higher grades in both math
and English, though the grade gap is much smaller in math.
Educational aspirations in Wave I are based on student responses (on a 5-point
scale) regarding how much they want to attend college, and how likely they think it is that
they will attend college. In general, the students in this sample are very ambitious—most
responses to both questions are either 4 or 5. However, there is a large gender gap: boys
are on average 0.3 points less likely to expect to attend college and 0.2 points less likely to
15

want to attend and this gap, as can be seen in Figure 4, is present at the top of the SES
scale, though it is more pronounced at the bottom. Rampino and Taylor (2013) also find a
substantial gender gap in the educational aspirations of 11 to 15 year olds in the British
Household Panel Survey.

Figure 4: Educational Aspirations by SES Quintile
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IV. Explaining the gender gap in education
A. Do Family Environment and Child Skills Explain the Gender Gap in Education?
I begin by regressing the four key educational outcomes—college graduation and
three educational progression measures—on Wave I family and child characteristics that, if
not exogenous, can be regarded as plausibly pre-determined with respect to educational
success in adolescence and young adulthood. The control variables discussed in the
previous section can be divided into three groups:
1. Family resources and environment: Mother’s education, father’s education, family
income, the parent-child relationship quality index, reports by both parents and the
adolescent about parental expectations regarding college attendance, maternal and
paternal activities with the adolescent, indicators for first child and only child, and for the
child’s birth cohort.
2. Ability: Parent-reported indicator of a specific learning disability, vocabulary test
score, self-reported health status, and interviewer report of physical maturity.
3. Non-cognitive skills: Impulsivity, depression index, self-esteem index.
Figure 5 shows, for all four educational outcomes, whisker graphs with the
coefficient and standard error of the male dummy with and without the full set of control
variables. Figure 5a shows that, for the full subsample, the family, ability, and noncognitive skill variables explain essentially none of the gender gap in any of the education
and educational progression outcomes. Figures 5b and 5c replicate this analysis for
respondents in households with SES values above the mean (5b) and below the mean (5c).
We can see here that the stage in the education process that contributes most to the
eventual gender gap in attainment is different for the more advantaged youth (finishing a
4-year college, conditional on attending college) and the less-advantaged (beginning college
after high school), but the result that pre-determined control variables fail to explain the
gap is consistent. In some sense, it is not surprising that the family variables explain little,
since the gender differences in the mean value of most controls is small, but there are
substantial gender gaps in non-cognitive skills and in the prevalence of learning disabilities
that fail to explain any of the gender gap.
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Figure 5a: Coefficient and Confidence Interval for Male Dummy in Education Models—Full
Subsample

Figure 5b: Coefficient and Confidence Interval for Male Dummy in Education Models—
High SES Subsample
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Figure 5c: Coefficient and Confidence Interval for Male Dummy in Education Models—Low
SES Subsample

B. School Behavior and Aspirations
As we have seen, there are very substantial differences between the school outcomes
in Wave I of adolescent boys and girls—girls have higher grades, particularly in English
but also in math, fewer reported school problems and a much lower prevalence of school
suspensions, and higher educational aspirations. Girls are much more likely to report that
they both want and expect to attend college than are similar boys. These outcomes can be
regarded as jointly determined: defiant behavior that leads to school suspensions is likely
to be accompanied by low academic effort that results in poor grades and reduced
expectations of attending college. However, since school disciplinary records and reports of
externalizing behavior are often used as indicators of non-cognitive skills and skill deficits
have been highlighted in the literature as a driver of the educational gender gap, there is a
case for including these behavior measures in the education models to see if they can
“explain” the gap.
The concept of aspirations as a driver of choices is a recent import to economics,
initially based on the work of the anthropologist Appadurai (2004). In the theoretical model
of Genicot and Ray (2017), aspirations are socially determined and they can affect
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investment incentives either positively or negatively, depending upon whether the gap
between aspirations (effectively, a reference point in wealth or income) and achievement is
small enough to encourage effort, or large enough to frustrate.14 There is increasing
evidence that economic and educational aspirations are strongly predictive of outcomes and
some studies find the non-monotonic impact predicted by Genicot and Ray (Khoo and
Ainley, 2005; Favara, 2017; Janzen, Magnan, Sharma, and Thompson, 2017).
Social identity is likely to shape the comparison group that drives aspirations, and
much of the economics literature has focused on gender inequality in traditional societies as
a frame for analyzing aspirations (Mukherjee, 2015). Notably, Beaman, Duflo, Pande, and
Topalova (2012) find that a law that reserved leadership positions for women in randomly
selected village councils in India altered the career aspirations of adolescent girls through
role model effects and increased their educational attainment, erasing the gender gap.15 In
contrast, the gender gap in both aspirations and education in this Add Health subsample
favors girls rather than boys.
Figure 6 illustrates the results of adding first school behavior and then educational
aspirations to the previous educational attainment and progression models—focusing on
college graduation and the probability of continuing to college after high school. The dark
bars show the raw gender gap and the others illustrate the portion that is explained by
each set of variables using a Kitagawa/Blinder/Oaxaca decomposition.16 Model 1 includes
only the basic control variables, and so is equivalent to the results in Figure 5. Model 2
includes school behavior and attitudes, and Model 3 adds educational aspirations.
Only 30 percent of the gender gap in college graduation is explained by Model 2,
with gender differences in school behavior the most predictive factors. Model 3 shows that a
sizable additional (and essentially independent) fraction of the gap explained by aspiration
differences, but the proportion of the gap in college graduation explained by the model
remains below 50 percent. The results for the conditional probability of beginning college

Much of the recent economics literature on aspirations has focused on its possible role in generating poverty
traps in low-income countries. In a 2013 lecture, Esther Duflo emphasizes that hope is a capability and that low
aspirations can discourage investments (Duflo, 2013).
15 Rizzica (2020), on the other hand, finds that a policy in the UK intended to raise the aspirations of
disadvantaged students had negligible impacts on college enrollment.
16 The decomposition method generally known as Blinder-Oaxaca was originally developed by Evelyn Kitagawa
(1955).
14
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are even more stark. Model 2 explains only 12 percent of the gender gap in college starts,
and Model 3 explains about one-third, with the gender gap in educational aspirations the
most important factor by far. School behavior (or the non-cognitive skills that these reflect)
are not at all important for the transition to college, while aspirations are. This is
consistent with a process in which disruptive behavior has more impact at lower levels of
education/earlier ages, while the move to tertiary programs is more dependent on goalsetting. College graduation is a cumulative outcome that clearly depends on both.
0.09

0.08

Total
Difference
Family

0.07
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0.05

Ability

0.04

Non-cog Skills

0.03
0.02

Behavior

0.01
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0
-0.01
College Explained 1 Explained 2 Explained 3
Graduation

Start
College

Explained 1 Explained 2 Explained 3

Figure 6: Gender Gaps in College Graduation and Starting College, Explained and
Unexplained.

C. Explaining the Gender Gap in Aspirations
We have seen that the lower educational aspirations of boys are strongly predictive
of their lower educational attainment, even after controlling for many other family and
adolescent characteristics, including school behavior, disciplinary outcomes, and noncognitive skills. Since we have, as always, only limited proxies for skills, is it possible that
the gender difference in aspirations is simply a consequence of a skill gap, with boys
recognizing that their underperformance in school will limit their realistic educational
goals? Figure 7 shows the results of a “kitchen sink” regression in which we include all of
21

the previous Wave I control variables as well as math and English grades. In general,
students who perform well in secondary school are more likely to progress to college, and so
it would be reasonable to think that the pronounced differences in school achievement
between boys and girls might explain the difference in their contemporaneous desires and
expectations regarding higher education. However, they do not.
Less than half of the gender gap in wanting to attend college and one-third of the
difference in expectations can be “explained” by the model, which includes grades, school
behavior, parental expectations, attitudes to school, cognitive ability, and other variables,
many of them undoubtedly correlated with unobserved traits that affect educational
ambitions. Reported aspirations are not simply reflective of school achievement and the
gender difference appears to be explained by—gender. At least, there must be
unobservable variables that are strongly correlated with gender, drive educational
aspirations, and are not picked up by other indicators of school achievement and behavior.
This finding focuses our attention on where these differences in desires and expectations
between otherwise similar boys and girls might come from.
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Figure 7: Gender Gaps in Educational Aspirations, Explained and Unexplained
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V. Identity, Aspirations, and Gender Gaps.
Gender differences in educational aspirations—in these data, adolescent reports of
their desire to attend college and their expectation that they will do so—appear central to
the question of why boys are more likely than girls to drop out of school early and fail to
attend or complete college. In the model of Genicot and Ray, aspirations depend upon an
individual’s social environment and their observation of the outcomes of ‘similar’ or
‘attainable’ individuals. In that sense, aspirations are closely tied to notions of social
identity. As introduced by Akerlof and Kranton, identity is of economic significance when
individuals have self-images or assigned categories that influence their behavior. Behavior
that deviates from expected behavior for someone in your identity category decreases
utility, causing “anxiety and discomfort in self and others” (Akerlof and Kranton, 2000).
Gender is a fundamental human category with strong social norms about
appropriate behavior in essentially all societies, and schools are social institutions in which
gender identities are highly relevant, particularly as students approach adolescence.17
Akerlof and Kranton (2002) emphasize that schools are social institutions in which peer
interaction is important and in which group identities are enforced and have important
implications for achievement.
For girls, female identity appears to both help and hamper educational success. On
one hand, feminine socialization emphasizes compliance with demands and conflict
avoidance, tendencies which are well-suited to demands of formal education. The
application of focused attention to and consistent effort in schoolwork, shown in the OECD
study on gender equality in education as more characteristic of female students, is
compatible with a social identity as a “good girl.” On the other hand, the importance of
cultural attitudes regarding gender equality and the social influence of parents, peers, and
role models for girls’ willingness to study math and science fields reflects norms in which
STEM studies are unfeminine, as many recent studies have shown.

Recent work has emphasized the importance of gender identity for explaining patterns of behavior in the
work lives of women in a family context (Bertrand, 2011). Women who earn more than their husbands are in
violation of identity norms for both men and women in households, and this outcome is associated, according to
Bertrand, Kamenica, Pan (2015), with reduced marital satisfaction and a higher probability of divorce.
17
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In other fields, this insight into the relevance of gender identity for educational
outcomes has been extended to male behavior as well, as we have seen with the sociological
studies, such as DiPrete and Buchmann, tying adolescent gender norms to school
achievement. If developing a masculine identity involves a denigration of hard work and
conscientiousness and encourages autonomy and risk-taking, this will stimulate more
oppositional behavior in an environment such as formal schooling that strongly discourages
it.18 Peers are important actors in this process: the notion that groups who feel under
threat reinforce identity by penalizing members who deviate is central to the concept of
identity. Fryer and Torelli (2010) note, in the context of racial school achievement gaps,
that group cohesion may be enhanced by opposition/indifference to school demands. The
desire to conform to social norms in ways that enhance identity and promote group
solidarity that drive girls to be compliant with school demands drives many boys to rebel
against them.
One observable aspect of male rebellion against the demands of school in the service
of masculine identity appears to a reported lack of interest in pursuing higher education.
Our measures of educational aspirations in the Add Health sample are starkly different for
male and female students, even controlling for grades and school behavior. There is also
weak evidence in these data that this aspirational gender gap increases with age, and is
somewhat more likely to fall for male students between the Wave I survey and the Wave II
survey one year later. It is not easy to assess the degree to which the want/expect questions
elicit actual plans for future study, but they are strongly predictive. It is clear that they are
closely linked to preparatory actions in high school: Fortin, Oreopoulos, and Phipps (2015)
find that much of the gender gap in high school achievement can be attributed to the
gender difference in educational expectations, particularly those linked to career plans that
include a graduate degree.
The strength of the norms that promote gender differences in school behavior will
vary over time, across societies, and between social groups as we have seen with female
participation in STEM fields, and exploiting such variation is likely to enhance our
understanding of the educational challenges of boys. Several sociological studies have done
Schools may be an unusually discouraging environment for aggressive and oppositional behavior.
Papageorge, Ronda & Zheng (2019) find that externalizing behavior, though it reduces the educational
attainment of men, increases their earnings.
18
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this. Hsin’s analysis of the different school trajectories of Asian-American boys shows that
the tradeoff between the costs and benefits of school compliance/resistance varies for boys
in different cultural groups. Legewie and DiPrete (2012) use variation in class SES
composition in Berlin schools, where this is arguably random, and show that high-SES
classroom differentially favor the academic achievement of boys. Yavorsky and Buchmann
(2019), exploiting behavior variation that is unlikely to be exogenous, show that adolescent
boys with less gender-typical behavior patterns tend to have higher GPAs. Robust
identification of these connections presents empirical difficulties, but the success in
establishing the social influences on women’s study of STEM fields suggests optimism
regarding future progress in understanding the education gender gap.

IV. Conclusions
The substantial gender gap in educational attainment for recent cohorts of men and
women cannot be explained by differences in observable parental investments, measurable
skills, or behaviors that may reflect skills, even in rich data such as that provided by the
Add Health Study and even in a relatively homogeneous sample of young adults. The
achievement gap in school reflects, not just a skills deficit, but also an aspirations gap
between of boys and girls. This gender gap in aspirations, in turn, cannot be explained as
simply a rationalization of gaps in school performance, disciplinary interventions, or
parental expectations and seems to reflect an independent influence on educational
outcomes that is fundamentally linked to gender.
An explanation for this gender gap in educational aspirations consistent with the
findings of recent work in economics on women and STEM and a broader literature in the
social sciences is that social and cultural forces linked to gender identity are important
drivers of educational goals and performance. A peer-driven search for masculine identity
drives some boys towards risk-taking and non-compliance with school demands that
hampers school achievement, relative to girls. Aspirations are linked to social identities—
what you want and expect depends on who you think you are—and profound differences in
the norms defining masculinity and femininity create a gender gap in educational
trajectories. What this implies is that the “behavioral deficit” that leads to lower grades
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and disciplinary issues for boys is important, but treating this as evidence of a hard-wired
skill gap rather than an outcome of a gendered adolescent quest for social identity may be
misleading for those designing interventions to boost boys’ educational attainment.19
Other fields in the social sciences and public health have extensive literatures
devoted to the development of masculine and feminine identities and the behavioral
implications of perceived threats to gendered identities. In social psychology in particular,
the concept of fragile or precarious masculinity, in which manhood (unlike womanhood) is
seen as a social state that requires continual proof and validation, has been deployed to
explain gendered patterns of aggression, risk-taking, medical care usage, and political
attitudes (Bosson and Vandello, 2011; Courtenay, 2000; Parent, Kalenkoski, and Cardella,

2018; DiMuccio & Knowles, 2020). Economics, in contrast, tends to treat male behavior as
the default from which women diverge in many domains—in this case, male adolescence, in
the current case, is simply “adolescence.” This viewpoint may be, to some extent, a
reflection of the demographic composition of economics, but a broader willingness to
examine masculinity directly will open new avenues for research and for interventions.

Or, as DiPrete and Buchmann (2013b) put it “…boys’ underperformance in school has more to do with
society’s norms about masculinity than with anatomy, hormones or brain structure.”
19
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Table A1: Summary statistics, White Non-Hispanic sample, Add Health Wave I
(1)
Female
Mean(sd)

(2)
Male
Mean(sd)

(3)
Female−Male
Mean(sd)

0.489
(0.500)
0.969
(0.173)
0.813
(0.390)
0.621
(0.485)

0.378
(0.485)
0.942
(0.233)
0.736
(0.441)
0.546
(0.498)

0.111
(0.015)
0.027
(0.006)
0.078
(0.013)
0.075
(0.017)

0.433
(0.496)
0.184
(0.388)
0.296
(0.456)
0.288
(0.453)
0.258
(0.438)
0.352
(0.478)
61.801
(60.216)
0.307
(1.177)
0.356
(0.479)
0.111
(0.314)
28.748
(1.713)
2.225
(0.689)
-0.122
(1.133)
4.025
(1.179)
4.074
(1.178)
4.115
(1.834)
2.861

0.429
(0.495)
0.204
(0.403)
0.296
(0.457)
0.284
(0.451)
0.293
(0.455)
0.335
(0.472)
58.008
(48.483)
0.324
(1.158)
0.372
(0.483)
0.107
(0.309)
29.034
(1.703)
2.195
(0.714)
-0.104
(1.129)
3.928
(1.249)
3.948
(1.274)
3.439
(2.131)
3.092

0.004
(0.015)
-0.020
(0.012)
-0.000
(0.014)
0.004
(0.014)
-0.034
(0.014)
0.017
(0.014)
3.793
(1.753)
-0.017
(0.035)
-0.016
(0.015)
0.004
(0.009)
-0.286
(0.052)
0.030
(0.021)
-0.019
(0.034)
0.097
(0.037)
0.127
(0.037)
0.677
(0.060)
-0.231

Education and Educational Progression - Wave IV
College Graduate
High School Graduate
Start College (cond. on high school graduation)
Finish College (cond. on start college)
Family Resources and Environment – Wave I
Mother High School
Mother Some College
Mother College Graduate
Father High School
Father Some College
Father College Graduate
Family Income
SES Index
First-born
Only Child
Age in 2008
Disappointed if child doesn’t attend college (parent-reported)
Relationship Quality Index
Mother disappointed if no college (child-reported)
Father disappointed if no college (child-reported)
Activities with mother
Activities with father
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(1.704)

(2.465)

(0.064)

0.075
(0.264)
-0.015
(1.010)
3.919
(0.843)
3.451
(0.828)

0.148
(0.356)
0.072
(0.962)
4.057
(0.832)
3.335
(0.801)

-0.073
(0.010)
-0.088
(0.031)
-0.138
(0.025)
0.116
(0.025)

0.279
(0.449)
-0.064
(1.014)
-0.151
(1.150)

0.386
(0.487)
-0.270
(0.849)
0.245
(1.021)

-0.106
(0.014)
0.205
(0.028)
-0.396
(0.033)

-0.270
(1.022)
-0.120
(1.106)
0.093
(0.290)
3.190
(0.859)
2.935
(0.995)

0.077
(1.165)
-0.131
(1.065)
0.238
(0.426)
2.799
(0.967)
2.811
(1.034)

-0.347
(0.033)
0.011
(0.033)
-0.145
(0.011)
0.391
(0.028)
0.123
(0.032)

4.582
(0.903)
4.466
(0.973)
2198

4.366
(1.128)
4.151
(1.170)
2139

0.216
(0.031)
0.315
(0.033)
4337

Child Ability – Wave I
Learning Disability (parent-reported)
Peabody Vocabulary Test (standardized)
Health Status (self-reported)
Physical maturity (interviewer report)
Psychological characteristics/Non-cognitive skills – Wave I
Impulsivity
Depression Index
Self-esteem Index
School Outcomes – Wave I
School Problems Index
Attitudes to School Index
Ever Suspended from School
English Grade
Math Grade
Aspirations – Wave I
Want to Attend College
Expect to Attend College
Observations
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