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ABSTRACT

Despite the promising future of employment opportunities in occupations related to
Science, Technology, Engineering, and Mathematics (STEM), women remain
underrepresented in some STEM occupational fields. We use data from the Panel
Study of Income Dynamics to study the role of gender differences in achievement and

self-perceived ability in math during childhood, along with parental occupation
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otherwise qualified young women and highlight the potential importance of parental

occupation in STEM in encouraging women's participation in certain STEM fields.
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Introduction

Employment opportunities in occupations related to Science, Technology, Engineering,
and Mathematics, the so-called STEM fields, are projected to continue growing through
time. According to the U.S. Bureau of Labor Statistics (2014), employment in STEM
occupations is expected to grow by about one million jobs between 2012 and 2022. In
addition, wages in STEM occupations, although they vary considerably, are estimated

to be on average nearly double the national average wage for non-STEM jobs.

Despite these prospects and the growth of female labor participation, women remain
under-represented in certain STEM occupations. Using data from the Census Bureau's
2009 American Community Survey, Beede et al. (2011) show that women hold less
than 25 percent of STEM jobs, despite holding about 48 percent of all jobs. This trend
is especially problematic in the math-intensive STEM professions, such as engineering,
information technology, computer science, and mathematical occupations, and less so
for the broader definition of STEM sciences, including for example the Life, Physical,
and Social Sciences. In these science occupations, the share of women has risen, and
higher wages in these jobs have helped women improve their occupational wage
ranking (Li & Stafford, 2017).
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step for this goal is to gain a better understanding of the drivers behind the gender
gap in STEM participation. Until then, we would not be able to recommend effective

policy proposals that could help reduce it.

Research suggests that factors such as differences in academic achievement and self-
perceived mathematical ability, can help explain women's underrepresentation in
some STEM fields (Nix et al., 2015; Perez-Felkner et al., 2017). However, less attention
has been paid to the potential role that parental occupation type could have on
mitigating these factors. In this paper, we use data from the Child Development
Supplement (CDS) and Transition to Adulthood (TA) projects in the Panel Study of

Income Dynamics (PSID).

The PSID is a longitudinal household survey that allows us to study the presence of
gender differences in self-perceived ability and achievement in math during childhood
and to follow children as they become young adults. By linking the children's data to
parents’ occupation type, it is possible to analyze whether children's measures of math
test performance and self-perceived math ability differ when their parents work in
STEM as compared to non-STEM occupations. We then contribute to the literature by
jointly studying the role that academic performance, self-perceived ability, and
parental occupation type have on the children's subsequent decision of majoring in a
STEM field in college.

Our results corroborate significant gender differences in math test scores and self-
perceived math ability during childhood. Having a parent working in a science-related
field is associated with better performance in math but not necessarily higher levels of
self-perceived math ability, after controlling for math performance. Importantly, girls’
lack of self-perceived ability seems to be something specific to math, as these patterns

do not replicate when looking at performance and self-perceived ability in reading.
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science in college. However, boys appear to benefit more than girls from higher levels
of math achievement, at least when considering a broad definition of STEM, and self-
perceived math ability, when considering math-intensive STEM fields. The estimated
effects of high levels of math achievement are about double for boys than they are for
girls. Similarly, estimates of self-perceived math ability are also slightly higher for boys.

These results suggest a loss in STEM enrollment by otherwise qualified young women.

Regarding parental occupation, most of the observed positive effects of having a
parent in a science-related occupation seem to concentrate among females and when
considering a broad definition of STEM fields. This finding suggests that, although
limited, there is intergenerational feedback accumulating through time that boosts
women's share in certain STEM fields. Our findings highlight the potential importance
that parental role modeling effects or specific human capital investments, captured by
parental occupation in a science-related field, can have to encourage women to major
in STEM.

The rest of the paper is organized as follows: Section 2 describes the literature related
to the potential factors driving gender differences in STEM. In Section 3 we present an
overview of the data from the PSID. Section 4 shows descriptive results on observed
gender differences in achievement and self-perceived ability in math during childhood
and to what extent parental occupation in STEM shapes these two factors. For
comparison, we present similar results for reading performance and self-perceived
reading ability. Section 5 presents our models of the relationships of math
achievement, self-perceived math ability, and parental science occupation on the
likelihood of majoring in a science field in college. Finally, section 6 summarizes the

conclusions and policy implications.



Scholars argue that gaps in math performance are an essential factor affecting STEM
outcomes and that these gaps begin early in elementary school. Robinson & Lubienski
(2011) use data from the Early Childhood Longitudinal Study, Kindergarten Class of
1998-1999, and find that girls and boys enter kindergarten with similar levels of math
ability. However, a gap in math performance, favoring boys, appears as early as first
grade; this gap is wider among the top performers in math (see also Ellison & Swanson
[2010] who find that girls are underrepresented at the top of the math achievement
distribution). Although girls make up some ground over the middle school years, the
authors report that the gender gap in math performance persists at the end of eighth

grade.

Persistent gender gaps in math performance could limit girls’ opportunities to access
advanced placement (AP) math courses limiting access to upper-secondary education
in science fields. However, the literature in this respect provides mixed results. At the
high school level, research is not conclusive on the degree to which there are gender
differences in the level of investment in math courses and how this difference may
influence the gender gap in STEM college majors. Although there are overall observed
gender differences in enroliment in specific science AP courses in high school (DOE,
2012), e.g. AP mathematics (calculus and statistics) or AP physics, girls appear to enroll

in other AP science courses at a higher rate than boys.

Using administrative data from Canadian students, Card & Payne (2017) argue that
gender differences in the type of courses high-achieving students take in high school
have a modest effect on explaining gender gaps in the choice of STEM majors in
college. The authors argue that the fact that many more non-STEM-oriented women
enter university than men, as a result of different course choices early on at high
school, helps explain a bigger share of the STEM gap in college. Along these lines, using

administrative data from Irish students who apply to college, Delaney & Devereux
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who have similar grades and course preparation during secondary school, a gender

gap in STEM college education of 9 percentage points remains unexplained.

At the college level, gender differences in investments in math courses are more
evident. For instance, Weinberger (2005) finds that, among students with the same
level of math achievement, men are much more likely to select math-intensive college
majors. In particular, women enroll in STEM majors at a rate of no more than half the
rate of men with the same math scores. This result is consistent with that of Xie &
Shauman (2003) who also find similar results in STEM college enroliment. Additionally,
Xie & Shauman (2003) find that at the beginning of college, women experience larger
attrition from science and engineering careers relative to men, whereas at the end of

college, males and females have similar rates of attrition from these careers.

New research on economics highlights the potential role of psychological factors in
explaining gender differences in labor market outcomes (Bertrand, 2011). Along these
lines, Kamas & Preston (2012) find that women are less confident about their ability to
compete relative to men and that this could translate into less representation of
women in certain fields such as business. Researchers in educational psychology also
stress that gender differences in self-perceived math ability may play a role in
explaining the underrepresentation of women in STEM courses, college majors, and
occupations. Nix et al. (2015) and Perez-Felkner et al. (2017) show that, among high
school students, boys exhibit higher levels of self-perceived math ability than girls. The
authors also find that higher levels of self-perceived math ability significantly predict
the likelihood of enrolling in mathematically-intensive courses in high school and
majoring in math-intensive fields during college, even after controlling for math

achievement levels.

The extent to which women self-identify with the STEM field characteristics or
stereotypes about math aptitudes could also affect the underrepresentation of women

in STEM courses or college majors (Kiefer & Sekaquaptewa, 2007). Ehrlinger et al.



() 1 s - ()

students. They also perceive themselves as less similar to the prototype relative to
males. These gender differences in the perceptions of the engineer or scientific
prototype help explain females’ tendency to report less interest in pursuing college-
classes or careers related to computer science and engineering. In contrast, Ganley et
al. (2018) find that the perception that a college major is more male-dominated is what
helps explain females’ underrepresentation in STEM. Ceci et al. (2014) find that these
stereotypes about perceptions of STEM careers or math ability begin in kindergarten
and tend to increase with age, reducing females’ tendency to major in math-intensive

fields in college.

An important factor, less studied in the STEM gender gap literature, is the potential
role of parental occupation type. Parents’ occupations can affect children's STEM
choices in multiple ways. Higher wages in STEM-related occupations can lead to higher
financial investments in children's human capital development. Parents in STEM fields
can also differ in the type of educational activities they promote in their children,
which possibly helps shape their preferences and potentially reduces gender

stereotypes towards STEM fields.

Parents working in STEM occupations can also serve as role models for their children
and can help promote social networks or specific job knowledge, increasing the
potential returns of attaining a STEM credential. While there is some regression to the
mean observed across generations in terms of both earnings and occupational type,
with the highest parental occupations leading to lower occupational achievement of
children, there is a substantial carryover still observed across generations (Li &
Stafford, 2017) and a rising observed impact of work content shifting toward
quantitative skills (Black & Spitz-Oener, 2010). Similarly, Cheng et al. (2017) use data
from the Education Longitudinal Study of 2002 and find that parental occupation type

could be relevant for women's long-term STEM outcomes, i.e. graduating from a STEM
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Parental views on gender social norms, as well as the degree of gender equality in
society, can also influence children's academic motivation, and therefore, affect
student performance on math and science assessments (Fryer & Levitt, 2010; Pope &
Sydnor, 2010; Rodriguez-Planas & Nollenberger, 2018; Stoet & Geary, 2018). Children
whose parents believe that math and science are essential for subsequent education
and future employment are more likely to have higher math test scores and enroll in
more math and science courses in high school (Giannelli & Rapallini, 2017;
Harackiewicz et al., 2012). Similarly, Eble & Hu (2018) find that parents’ beliefs that
boys are better than girls at learning mathematics are associated with a wider gender
gap in math achievement. These beliefs are probably very different for parents in

science-related and non-science related occupations.

This paper builds on the previous work of Cheng et al. (2017), Nix et al. (2015), and
Perez-Felkner et al. (2017). We contribute to the literature by analyzing together the
role of math test performance, self-efficacy, and parental occupation on explaining
both boys’ and girls’ college decisions of whether or not to major in a STEM field. We
document gender gaps in math achievement and perceived math ability during
childhood and how both may differ by parental occupation type. We also study the
role of these two factors along with parental occupation and analyze potential
differential effects by gender on influencing the probability of majoring in science in

college.

Data and descriptive statistics

For our analysis, we use data from the PSID. The PSID is a longitudinal household
survey, which began in 1968 with 18,000 individuals living in 5,000 households in the

United States. The PSID sample increases over time as the descendants from the
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longitudinal survey includes information on family composition changes, housing and
food expenditures, marriage and fertility histories, employment, income, health, and

household consumption, among other topics.

Additionally, the PSID collects data over time on specific population groups to gather
supplementary information. In particular, in this paper, we use the data collected
through the Child Development Supplements (CDS) of the PSID. In 1997, the PSID
collected supplemental information on up to two 0-to-12-year-old children from PSID
families to obtain a nationally representative and longitudinal dataset of children to
study the human capital formation process. By 1997, the CDS had 2,398 families who
had 3,563 participant children. Two follow-up surveys in 2002-2003 and 2007-2008
collected information about the children from the participant families on the 1997 CDS
who remained active in the PSID panel as of 2001. Using these follow-up surveys, the
PSID obtained information of children up to age 18. Finally, a new cohort of the CDS
began in 2014.

Another important supplemental PSID dataset for our analysis comes from the Youth's
Transition into Adulthood (TA) study. These data follow former CDS participants in the
time between the age 18 and before they form their households, which on average
occurs at age 24. Therefore, the PSID can track children targeted at each CDS through
up to three CDS supplemental surveys and then biennially from ages 18-24 under the
TA study. Finally, around the age of 24, or whenever participants form their household,

former TA members become new core members of the PSID.

For this study, we exploit the family structure in the PSID and combine information of
the following surveys: Information about children from PSID members through the
Child Development Supplement 2002 (CDS-2002), information about these children's
college education through the Transition into Adulthood Supplement 2013 (TA-2013)
and Transition into Adulthood Supplement 2015 (TA-2015). Finally, we obtain the
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Our main variables from the CDS-2002 include measures of math and reading
performance, using the standardized Woodcock-Johnson Applied Problems test scores
(W-J AP) and the Broad Reading standardized test scores? (W-] BR), and measures of
self-reported perceived math and reading abilities. Concerning the latter self-perceived
ability variables, six-year-old children and older were asked to report on a scale from 1
to 7, that goes from ‘not at all good’ to ‘very good," how good at math and reading,
respectively, they consider themselves to be. Using this information, along with

sampling weights, we build weighted percentiles of the W-J AP and W-J BR test scores.

In order to present the empirical relationships observed in our sample, we classify
children's performance into three levels: Level 1 for those scoring between the 0 and
50 percentiles, Level 2 for those scoring between the 51 and 80 percentiles, and Level
3 for those performing between the 81 and 100 percentiles. Similarly, we create levels
of self-perceived math and reading ability and classified children in our sample in
three groups: Level 1 for those reporting levels of perceived ability between 1 ('not at
all good’) and 3, Level 2 for those reporting levels between 4 (‘'ok’) and 5, and Level 3 for
those reporting levels of self-perceived ability of 6 and 7 (‘'very good’). These
classification categories maximize sampling power across different levels of
performance and self-perceived ability. However, as a robustness check, we also
disaggregated achievement into ventiles of the distribution and self-perceived ability
into the following categories: 1 and 2, 3, 4, 5, and, 6 and 7. Overall, our results were

robust to this more expanded classification.

From the TA-2013 and TA-2015, we capture information about college attendance and
the main major of study in college. With this information, we create a dummy variable
for college majors in math-intensive STEM. To define this variable, we adopt the
definition of math-intensive fields from Ceci et al. (2014) who include geoscience,
engineering, economics, mathematics, computer science, and physical sciences? as
math-intensive STEM fields.



include life sciences (e.g. biological sciences, conservation sciences, food, agricultural
sciences, etc.), veterinary, medicine, dentistry, among others [see Ceci et al (2014) and
Delaney & Devereux (2019)]. In contrast, the U.S. Census Bureau considers social
sciences (e.g. psychology, sociology, etc.) as STEM fields. As a result, we also create a
broader definition of STEM science majors with a dummy that includes all the above
math-intensive majors plus architecture, life sciences, medical sciences, dentistry,
veterinary medicine, physical therapy, pharmacy, sports management, and business

majors.

Finally, parental occupation information comes from the PSID-2003. Occupation type is
coded following the 3-digit code index of industries and occupations, from the 2000
census of population and housing, issued by the U.S Department of Commerce and
the Census Bureau. With this information, we create a dummy variable indicating
whether the head of the household or the spouse, at least one of them, reports
working or having worked in a math-intensive STEM occupation.* We also add a
dummy variable for whether the head of the household or the spouse work or has
worked in a science occupation using a broader definition of STEM sciences.” These
types of occupational classifications are based on the STEM definitions explained in
the previous paragraph and approximately align with our definition of college STEM

majors described above.

Table 1 presents descriptive statistics for our analytical sample. About half of the
sample represents males and the other half females. The CDS 2002 collected
information on math/reading performance and self-perceived math/reading ability
when the children on average were about 11 years old. The TA 2013 and TA 2015
modules show college major enrollment information when the children in the sample

were on average between 23 and 25 years old.

Table 1. Analytical sample summary statistics.
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We find small but statistically significant differences in age for boys and girls in our
sample with girls being slightly older. In addition, girls in our sample present
statistically significant lower average performance on the W-J AP test, when measured
during childhood, and report significantly lower average levels of self-perceived ability
in math at this time. In contrast, girls on average present statistically significant higher
levels of performance on reading through the W-J BR test and report higher levels of
self-perceived ability in this subject. In the next section, we further study these
patterns of math and reading achievement and self-perceived math and reading

ability, paying particular attention to the role of parental occupation type.

Overall, we do not find statistically significant differences in the type of parental
occupation by gender. Seven percent of both boys and girls in our sample have at least
one parent or guardian who report working in a science-related occupation. Among
these parents, five percent report working in an occupation related to a math-intensive
STEM field.

Finally, when we look at the type of college major, declared by the young adults in our
sample, we observe significant gender differences. Although both boys and girls seem
to be majoring at the same rates in any STEM field, when we consider a wide definition
of science, girls are much less likely to major in the math-intensive STEM fields than
boys. On average, about 30 percent of both boys and girls declare a major in science,
but only about 3 percent of girls do it in a math-intensive STEM field, while almost 10
percent of boys do so. On average, girls tend to major in non-science fields at a higher
rate. Girls are about 8 percentage points more likely than boys to major in non-STEM
careers. Finally, we observe that, on average, girls attend college at a higher rate than
boys do in our sample; almost 53 percent of boys do not attend college as compared
to 43 percent of the girls. Observing higher rates of college enrollment for young
women is not a surprising result. Prior literature has reported increasing patterns of

college attendance and graduation rates for women (Goldin et al., 2006).



Gender differences in test performance and perceived ability

Math performance and perceived ability

Table 2 describes patterns in math performance on the W-J AP test as well as self-
reported perceived math ability, by gender. Both math performance and self-
perceived math ability are classified into three groups representing low, medium, and
high levels, as described in the data section above. The diagonals of this table
represent the percentage of children that could be considered reporting a self-
perceived ability approximately on target with their math performance. In other words,
those reporting low levels of math ability while performing on the lower percentiles of
the W-J AP test, reporting medium levels of ability and performing on the middle of the
math test distribution, or reporting high levels of ability and performing on the highest
percentiles of the W-J AP test.

Table 2. Math performance and self-perceived math ability (% of
the sample).

We observe interesting patterns of math performance and self-reported ability by
gender in this table. Boys present higher levels of performance on the W-J AP test than
girls do because a higher proportion of boys in our sample performs in the middle and
higher ends of the test distribution, while a higher proportion of girls performs on the
lower percentiles. Similarly, girls tend to report lower levels of self-perceived math
ability than boys do because girls tend to concentrate on the medium and lower levels

of the self-perceived math ability scale. In general, boys tend to report levels of math
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If we add the numbers above the diagonals in Table 2, we obtain that about 60% of the
girls are over-confident about their math ability, whereas about 56% of the boys are
over-confident. However, girls’ ‘over-confidence' is of different intensity than boys'’
over-confidence. As we described above, girls’ math ability self-ratings concentrate in
the middle category of self-efficacy (4-5). For example, in the percentiles 0-50, about
40% of the girls rate their math ability as 4 or 5, while only 28% of boys do so. In
contrast, the over-confidence of boys occurs because they tend to rate their math
ability at the highest levels (6-7). If we add the numbers above the diagonal of the
third column of the self-efficacy rating (6-7), we find that about 28% of boys rate their
math ability as the highest, whereas only 20% of the girls do.

Even if, overall, girls appear to be more over-confident than boys, when we take a
closer look at the distribution of math ability self-ratings above the diagonal, we
observe that a higher proportion of boys consistently choose the highest rating,
whereas girls choose lower ratings. In this case, the middle rating (4-5). Similarly,
conditional on the highest W-J AP performance level, girls are less likely to rate
themselves on the highest two levels of the math ability scale. Overall, girls are more

likely to report a middle range for their self-perceived math ability than boys.

Next, we study how these observed patterns of math performance and perceived
math ability may vary with parental occupation type. Table 3 shows the same statistics
that were presented in Table 2 but by parental occupation in a science field or not,
using a broad definition of STEM sciences. Observed gender differences in math
performance and self-reported ability decrease when parents report working in a
science-related occupation. The gender gap in performance at the highest level of the
W-J AP test decreases from about 7 percentage points, when parents do not have a
science occupation, to only 3 percentage points if at least one parent or guardian

works in a science-related field.



Similarly, the difference between boys and girls reporting the highest levels of self-
perceived math ability is about 17 percentage points, when parents do not work in a
science-related job, and only 5 percentage points if we compare those with parents in
science occupations. In addition, having a parent that works in a science-related job
appears to increase the probability, for both boys and girls, to perform in the top
percentiles of the W-J AP test distribution and the effect appears bigger for girls than
for boys, an increase of about 30 percentage points for girls and 25 percentage points
for boys. Girls with parents in science appear more optimistic about their abilities,
reporting higher levels of perceived ability, than girls whose parents do not hold a
science-related occupation. In contrast, boys with parents in a science-related
occupation appear to adjust their perceived ability levels downward, especially for

those performing in the lower levels of the W-J AP test distribution.

To get a better insight on gender differences in self-perceived math ability, we next
compare in Table 4 the self-perceived math ability levels of boys and girls performing
on the same percentile groups of the W-J AP test. We observe meaningful differences
in self-perceived math ability between boys and girls, especially at the tails of the W-
AP distribution. Focusing on the highest percentiles of math performance, we observe
that a higher proportion of boys than girls report the highest levels of math ability, 64
percent of boys as compared to 50 percent of girls. Similarly, in the lower end of the
math performance distribution, boys continue to be more optimistic about their math
ability, with 29 percent of them still reporting the highest levels of ability as compared
to 17 percent of the girls.

Table 4. Self-perceived math ability by gender, given math scores
(% of the sample).
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Finally, in Table 5 we study if observed gender patterns in reporting math ability levels
are different depending on the type of parental occupation, science versus non-
science jobs. Having at least one parent or guardian working in a science-related field
does not seem to reduce gender differences in reported math ability once we
condition on a given level of W-J AP performance. If anything, it seems that children
with parents working in a science field appear to be more pessimistic about their self-
perceived math ability than those with parents working in other types of occupations.
It is possible that children who have parents working in STEM have more parental
involvement with math at home and could transmit higher standards of what being
good at math means. Prior studies document that parental math-anxiety, parental
involvement, or beliefs about math appear to affect students’ self-efficacy and
achievement in math (Casad et al., 2015; Eble & Hu, 2018; Giannelli & Rapallini, 2017;
Harackiewicz et al., 2012; Ing, 2013).

Table 5. Self-perceived math ability by gender, given math scores
(% of the sample).

Reading performance and self-perceived ability

Given girls’ lack of self-perceived ability in math described above, one could wonder
whether this is a pattern specific to math or if this is the result of girls generally being
more pessimistic about their levels of ability. As we described in the data section, the
PSID also includes results of the W-J Broad Reading (W-J BR) test and asked children to
report their self-perceived ability in reading. In Tables 6 and 7, we use this information

to replicate Tables 2 and 4 above but for the case of reading.
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of the sample).

Table 7. Self-perceived reading ability by gender, given reading
scores (% of the sample).

As we can see in Table 6, overall girls score higher in reading than boys and report
higher levels of self-perceived ability in this subject. Around 20 percent of the girls
score in the highest level of reading performance compared to 16 percent of the boys.
Similarly, 51 percent of girls report the highest level of self-perceived ability in reading

while only about 40 percent of boys do so.

Descriptive statistics presented in Table 7 suggest that the problem of girls reporting
lower levels of self-perceived ability, given performance, is only concentrated in math
and not in reading. In contrast, we now observe that girls are more likely to report high
levels of self-perceived reading ability despite performing in the lowest level of the W-
BR test. In the lowest level of reading performance, approximately 41 percent of the
girls report the highest level of reading ability compared to 29 percent of the boys. For
higher levels of reading performance, a higher proportion of boys continue to report
the highest levels of self-perceived ability, but the difference concerning the

proportion of girls who do so is much smaller than in the case of math.®

Math test performance, self-perceived ability, parental occupation
type and gender differences in college major choices
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studying science majors in college. We also explore whether there is a direct
relationship between parental occupation and the probability of majoring in science.
This relationship could arise from differential parental human capital investments or
role modeling effects, derived from having at least a parent or guardian working in a
STEM field. We estimate linear probability models for the probability of currently
studying or having studied a science major in college (math-intensive STEM majors or
wide definition of STEM majors) as a function of gender, W-J AP and W-J BR
performances, self-reported math and reading abilities, and whether or not one of the
parents or guardians works in a science-related occupation. By including interaction
terms with a dummy for being female, we study the potential of differential effects of

these variables by gender.

We also include household socio-demographic controls such as the natural logarithm
of total household income, dummies of mother and father highest educational
attainment (i.e. high school and college or higher degrees), and the number of siblings
living in the household. We drop the observations who report income data as zero or
negative (there are only 12 observations in our sample that meet these criteria).” We
perform this analysis for both math-intensive STEM majors and parental occupations
as well as for a broader definition of STEM majors and occupations, as described in the

data section above.

Table 8 presents the results when considering the probability of majoring in math-
intensive STEM fields. Columns 1, 2, and 3 present estimates for the entire sample of
CDS 2002 children, independently of college enrollment status. In contrast, columns 4,
5, and 6 present results when we condition the sample to only those children who at
least enroll in college (i.e. those who are currently in college, graduated from college,
or attended college but did not graduate). We observe the expected gender
differences in the probability of majoring in math-intensive STEM fields with females

presenting on average a lower probability to do so, about 5 percentage points lower
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college (column 4). In this case, girls have a 14 percentage points lower probability of

majoring in math-intensive fields than boys.

Table 8. Determinants of the probability of majoring in a math-
intensive STEM field in college.

Both W-J AP performance and self-perceived math ability are significant predictors of
the likelihood of majoring in a math-intensive STEM field. Looking at column 2, we
observe that both boys and girls performing on the highest percentiles of the W-] AP
distribution, as compared to performing in the lowest percentiles, have a higher
probability of majoring in a math-intensive STEM field of about 17 percentage points
for boys and of about 9 percentage points for girls, allowing for the negative
interaction term (-0.088). However, the interaction term with female is not statistically
significant, suggesting that there might not be gender differences on the effect of
higher levels of math performance on the probability of enrolling in a math-intensive
STEM fields.

Concerning self-perceived math ability, reporting the highest levels of self-perceived
math ability, as compared to the lowest levels, increases the probability of majoring in
a math-intensive STEM fields by about 9 percentage points for males, while allowing
for the point estimate on the female interaction term (-0.073), by only 2 percentage
points for females. In this case, we observe an statistically significantly increase in the
probability of enrolling in math-intensive STEM fields in college for girls who have high
levels of self-perceived math ability. However, this increase for girls is lower than the
increase for boys at the same level of self-perceived math ability. We observe similar

results if we condition the sample to those who at least enroll in college (columns 5
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with the likelihood of majoring in math-intensive STEM fields in college for girls, this

effect is not statistically significant.

Table 9 presents results using a broader definition of STEM sciences. In accordance
with the descriptive statistics presented above, we observe that, in this case, there is
no disadvantage for females majoring in science. In fact, women are as likely as men to
major in any of these STEM fields, when we use a broader definition of STEM and look
at the whole sample (see columns 1, 2, and 3). Also, we mostly observe no statistically
significant gender differences when studying only those who enroll in college (see

columns 4, 5, and 6).

Table 9. Determinants of the probability of majoring in any STEM
science in college.

The W-J AP performance and self-perceived math ability continue to be statistically
significant determinants of the probability of majoring in a science field. In this case,
boys clearly benefit more than girls from the highest level of W-] AP achievement.
Something to notice are the negative and statistically significant interaction coefficients
in columns 2, 3, 5, and 6 between female and highest W-J AP level. These findings
suggest a loss of STEM enrollment by otherwise capable women between 21 and 24
percentage points decrease in the probability of majoring in STEM.8 In this case,
however, we do not find anstatistically significant relationship between high self-

perceived math ability and female.

Finally, having at least a parent or guardian working in a STEM-related occupation
continues to have a positive, and in this case statistically significant, effect on the

probability of majoring in any science field; this effect concentrates among females.?
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whole sample, girls are between 34 and 36 percentage points more likely to major in
any science field relative to boys (see columns 3 and 4) if they have a parent working in
a STEM field. This parental effect is even higher when we focus on those who at least

enrolled in college (see columns 5 and 6).

Discussion and conclusion

Despite predicted increasing labor opportunities and returns to the study in the STEM
fields, i.e. Science, Technology, Engineering, and Mathematics, women remain under-
represented in certain STEM fields, at least when we focus on a narrow definition of
STEM and consider only the math-intensive STEM fields (i.e. engineering, mathematics,
and computer sciences). Research suggests that gender differences in math
performance and self-perceived levels of math ability during childhood could be
essential factors explaining this underrepresentation. Parental occupation type, a
factor that seems less studied in the STEM gender gap literature, could also be an
important factor in reducing women's underrepresentation in sciences. Differential
parental investments in human capital development or direct role-modeling effects
could be very different depending on having a parent working in a STEM-related field
or not. In this paper, we use longitudinal data from the PSID to study the potential

effect of these three factors on the decision of majoring in a STEM field in college.

Our results corroborate significant gender differences in math test scores and self-
perceived math ability during childhood. Even after comparing boys and girls at the
same level of math test performance, girls significantly report lower levels of self-
perceived math ability than boys do. This finding is especially problematic among
those in the tails of the math achievement distribution. Having at least a parent or
guardian working on a STEM-related occupation is associated with a higher probability

of performing on the highest percentiles of the math test score distribution, but not
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math, as these patterns do not replicate when looking at performance and self-efficacy

in reading.

Finally, all three factors, math achievement, self-perceived math ability, and parental
occupation in STEM fields, are significant predictors of the probability of majoring in a
STEM field in college. However, the estimated effects of high levels of math
achievement and self-perceived math ability are bigger for boys than for girls. In the
case of high math performance, this variable matters for the probability of enrolling in
a broad definition of STEM fields in college, whereas in the case of high self-perceived
math ability, this variable matters for the probability of enrolling in math-intensive
STEM fields. The former finding suggests a loss in enroliment in STEM fields by

otherwise qualified young women.

Although, we do not find statistically significant differences in the probability of
majoring in math-intensive fields between high math ability girls and boys, girls who
report high self-perceived math ability are less likely to major in math-intensive fields
in college than boys who report high self-perceived ability. It could be possible that as
girls grow up, they update their self-perceived ability better than boys do, and
therefore, they think their math ability is not good enough to major in math-intensive
fields. For example, a study from Goldin (2013), suggest that undergraduate female
students react more strongly than boys to the grades they receive in an introductory to
economics course reducing their probability of majoring in economics. Unfortunately,
we cannot answer this question in our paper with the current data but it would be

worth exploring it in future research.

In contrast, most of the observed positive effects of having at least a parent or
guardian in a STEM occupation seem to concentrate among females, when considering
a broad definition of STEM, which suggests that, although limited, there is
intergenerational feedback accumulating through time that boosts the share of

women in certain STEM fields.
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science fields. Having a parent who works in a science-related occupation could help
reduce some of these barriers by potential role-modeling effects or specific parental
investments in STEM, which could help reduce gender stereotypes. Our results suggest
that interventions designed to help parents promote the utility value of STEM in their
children (see e.g. Harackiewicz et al., 2012; Rozek et al., 2017) could be promising in
helping closing observed gender gaps in certain STEM fields but not those in the math-
intensive with traditionally bigger gender gaps. Similarly to parents, teachers could
also potentially have similar effects on STEM outcomes. Unfortunately, our data do not
allow us to study this possibility. It would be good, however, for future research, to
study the extent to which and under which circumstances teachers could have similar
effects to parents in improving STEM outcomes for girls and how to better close

remaining gender gaps in math-intensive fields.
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1 Technically, our occupational information refers to the head of the household and
spouse who could be different from the parents of the child. However, in the 88% of
the cases, the child is son or daughter of the head of the household or spouse.
Therefore, we refer to this variable as parental occupation. The remaining percentage
of cases represent situations in which the child is a stepson or stepdaughter of the
head of the household, the head or spouse is a grandparent, or the child lives with

other relatives.

2 The W-J AP test is a nationally-normed standardized assessment of mathematical
thinking developed for ages 2-90. Thus, W-J AP and W-J BR scores are adjusted for age.
For more information on the W-J AP test and other tests administered in the CDS
module of the PSID see: https://psidonline.isr.umich.edu/publications/Papers/tsp/2014
-02_Achievement.pdf

3 We also estimate our models using the STEM definition from the U.S. Census Bureau
(USCB). The USCB counts as STEM computer and mathematical occupations,
architecture and engineering occupations as well as life, physical and social sciences.
However, we excluded social sciences, but include economics, in this definition. The
results we obtain are similar to the ones we obtain using the definition from Ceci et al.

(2014). Results are available from the authors upon request.

4 In the 2000 classification, these were occupations within the codes of 11, 30, 100-
156, 170-172, 174, 176, 180, 192-194, and 493.

5 In the 2000 classification, these were occupations within the codes 160-180.

6 In addition to this classification, we replicate tables from 2 to 7 by disaggregating
math and reading achievement into ventiles and self-perceived ability into the
following categories: 1 and 2, 3, 4, 5, and, 6 and 7. Overall, we find that our general

descriptive results do not depend on the classification we use. If we expand the
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7 The omission of these observations does not change the results.

8 We replicate estimations in tables 8 and 9 interacting math ability with reading ability
to assess whether or not there is and advantage of being high ability in these two
subjects on the probability of majoring in STEM. We include this results in appendixes
A2 and A3. Although prior studies find that there is an advantage (Riegle-Crumb et al.,
2012; Wang et al., 2013), we do not find any evidence in our sample that suggests that
being high ability in both subjects has an advantage overall and by gender.

9 We also estimate the models presented in Tables 8 and 9 but allowing for differential
effects depending on the gender of the parent working in a STEM occupation. We find
that both mother and father working in any STEM field have a positive and statistically
significant effect, of similar magnitudes, on increasing girls’ probability of majoring in
any STEM field. The results are similar for majoring in math-intensive fields but they
are not statistically significant. Overall, we do not find a differential effect depending
on the gender of the parent working in a STEM field. These results are available from

the authors upon request.

References

1. Beede, D. N., T. A. Julian, D. Langdon, G. McKittrick, B. Khan, and M. E. Doms. 2011.
Women in STEM: A Gender Gap to Innovation (Issues 04-11).
doi:https://doi.org/10.2139/ssrn.1964782. [Crossref], [Google Scholar]

2. Bertrand, M. 2011. New Perspectives on Gender.Vol. 4, pp. 1543-1590. Elsevier.
doi:https://doi.org/10.1016/S0169-7218(11)02415-4 [Google Scholar]


https://doi.org/10.2139/ssrn.1964782
https://www.tandfonline.com/servlet/linkout?suffix=CIT0001&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.2139%2Fssrn.1964782
http://scholar.google.com/scholar?hl=en&q=Beede%2C+D.+N.%2C+T.+A.+Julian%2C+D.+Langdon%2C+G.+McKittrick%2C+B.+Khan%2C+and+M.+E.+Doms.+2011.+Women+in+STEM%3A+A+Gender+Gap+to+Innovation+%28Issues+04%E2%80%9311%29.+doi%3A+10.2139%2Fssrn.1964782.
https://doi.org/10.1016/S0169-7218(11)02415-4
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2011&pages=1543-1590&author=M.+Bertrand&title=New+Perspectives+on+Gender

()

Statistics 92 (1): 187-194. doi:https://doi.org/10.1162/rest.2009.11761.
[Crossref], [Web of Science ®], [Google Scholar]

. Card, D., and A. A. Payne. 2017. “High School Choices and the Gender Gap in STEM.”
National Bureau of Economic Research, No. w23769.
doi:https://doi.org/10.3386/w23769. [Google Scholar]

. Casad, B. ., P. Hale, and F. L. Wachs. 2015. “Parent-child Math Anxiety and Math-
Gender Stereotypes Predict Adolescents’ Math Education Outcomes.” Frontiers in
Psychology 6: 1597. doi:https://doi.org/10.3389/fpsyg.2015.01597.

[Crossref], [PubMed], [Web of Science ®], [Google Scholar]

. Ceci, S.J., D. K. Ginther, S. Kahn, and W. M. Williams. 2014. “Women in Academic
Science: A Changing Landscape.” Psychol Science in the Public Interest 15 (3): 75-141.
doi:https://doi.org/10.1177/1529100614541236.

[Crossref], [PubMed], [Web of Science ®], [Google Scholar]

. Cheng, A., K. Kopotic, and G. Zamarro. 2017. “Can Parents’ Growth Mindset and Role
Modelling Address STEM Gender Gaps?” EDRE Working Paper, No. 2017-07.
doi:https://doi.org/10.2139/ssrn.2920623. [Crossref], [Google Scholar]

. Delaney, J. M., and P. J. Devereux. 2019. “Understanding Gender Differences in
STEM: Evidence from College Applications.” Economics of Education Review 72: 219-
238. doi:https://doi.org/10.1016/j.econedurev.2019.06.002.

[Crossref], [Web of Science ®], [Google Scholar]

. Eble, A., and F. Hu. 2018. “The Sins of the Parents: Persistence of Gender Bias across

Generations and the Gender Gap in Math Performance.” CDEP-CGEG Working Paper


https://doi.org/10.1162/rest.2009.11761
https://www.tandfonline.com/servlet/linkout?suffix=CIT0003&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.1162%2Frest.2009.11761
https://www.tandfonline.com/servlet/linkout?suffix=CIT0003&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000274050100015
http://scholar.google.com/scholar_lookup?hl=en&volume=92&publication_year=2010&pages=187-194&issue=1&author=S.+E.+Black&author=A.+Spitz-Oener&title=Explaining+Women%E2%80%99s+Success%3A+Technological+Change+and+the+Skill+Content+of+Women%E2%80%99s+Work&doi=10.1162%2Frest.2009.11761
https://doi.org/10.3386/w23769
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2017&author=D.+Card&author=A.+A.+Payne&title=High+School+Choices+and+the+Gender+Gap+in+STEM&doi=10.3386%2Fw23769
https://doi.org/10.3389/fpsyg.2015.01597
https://www.tandfonline.com/servlet/linkout?suffix=CIT0005&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.3389%2Ffpsyg.2015.01597
https://www.tandfonline.com/servlet/linkout?suffix=CIT0005&dbid=8&doi=10.1080%2F09645292.2021.1974344&key=26579000
https://www.tandfonline.com/servlet/linkout?suffix=CIT0005&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000364478000001
http://scholar.google.com/scholar_lookup?hl=en&volume=6&publication_year=2015&pages=1597&author=B.+J.+Casad&author=P.+Hale&author=F.+L.+Wachs&title=Parent-child+Math+Anxiety+and+Math-Gender+Stereotypes+Predict+Adolescents%E2%80%99+Math+Education+Outcomes&doi=10.3389%2Ffpsyg.2015.01597
https://doi.org/10.1177/1529100614541236
https://www.tandfonline.com/servlet/linkout?suffix=CIT0006&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.1177%2F1529100614541236
https://www.tandfonline.com/servlet/linkout?suffix=CIT0006&dbid=8&doi=10.1080%2F09645292.2021.1974344&key=26172066
https://www.tandfonline.com/servlet/linkout?suffix=CIT0006&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000344977700002
http://scholar.google.com/scholar_lookup?hl=en&volume=15&publication_year=2014&pages=75-141&issue=3&author=S.+J.+Ceci&author=D.+K.+Ginther&author=S.+Kahn&author=W.+M.+Williams&title=Women+in+Academic+Science%3A+A+Changing+Landscape&doi=10.1177%2F1529100614541236
https://doi.org/10.2139/ssrn.2920623
https://www.tandfonline.com/servlet/linkout?suffix=CIT0007&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.2139%2Fssrn.2920623
http://scholar.google.com/scholar?hl=en&q=Cheng%2C+A.%2C+K.+Kopotic%2C+and+G.+Zamarro.+2017.+%E2%80%9CCan+Parents%E2%80%99+Growth+Mindset+and+Role+Modelling+Address+STEM+Gender+Gaps%3F%E2%80%9D+EDRE+Working+Paper%2C+No.+2017-07.+doi%3A+10.2139%2Fssrn.2920623.
https://doi.org/10.1016/j.econedurev.2019.06.002
https://www.tandfonline.com/servlet/linkout?suffix=CIT0008&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.1016%2Fj.econedurev.2019.06.002
https://www.tandfonline.com/servlet/linkout?suffix=CIT0008&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000488888700016
http://scholar.google.com/scholar_lookup?hl=en&volume=72&publication_year=2019&pages=219-238&author=J.+M.+Delaney&author=P.+J.+Devereux&title=Understanding+Gender+Differences+in+STEM%3A+Evidence+from+College+Applications&doi=10.1016%2Fj.econedurev.2019.06.002
https://cgeg.sipa.columbia.edu/sites/default/files/cgeg/WP53.pdf
http://scholar.google.com/scholar?hl=en&q=Eble%2C+A.%2C+and+F.+Hu.+2018.+%E2%80%9CThe+Sins+of+the+Parents%3A+Persistence+of+Gender+Bias+across+Generations+and+the+Gender+Gap+in+Math+Performance.%E2%80%9D+CDEP-CGEG+Working+Paper+No%2C+53.+https%3A%2F%2Fcgeg.sipa.columbia.edu%2Fsites%2Fdefault%2Ffiles%2Fcgeg%2FWP53.pdf

10.

11

12.

13.

14.

Ehrlinger, J., E. A. Plant, M. K. Hartwig, J. J. Vossen, C. J. Columb, and L. E. Brewer.
2018. “Do Gender Differences in Perceived Prototypical Computer Scientists and
Engineers Contribute to Gender Gaps in Computer Science and Engineering?” Sex
Roles 78 (1): 40-51. doi:https://doi.org/10.1007/s11199-017-0763-x.

[Crossref], [PubMed], [Web of Science ®], [Google Scholar]

. Ellison, G., and A. Swanson. 2010. “The Gender Gap in Secondary School

Mathematics at High Achievement Levels: Evidence from the American Mathematics
Competitions.” The Journal of Economic Perspectives 24 (2). 109-128.
doi:https://doi.org/10.1257/jep.24.2.109. [Crossref], [Web of Science ®],

[Google Scholar]

Fryer, R. G., and S. D. Levitt. 2010. “An Empirical Analysis of the Gender Gap in
Mathematics.” American Economic Journal: Applied Economics 2 (2): 210-240.
doi:https://doi.org/10.1257/app.2.2.210. [Crossref], [Web of Science ®],
[Google Scholar]

Ganley, C. M., C. E. George, . R. Cimpian, and M. B. Makowski. 2018. “Gender Equity
in College Majors: Looking Beyond the STEM/Non-STEM Dichotomy for Answers
Regarding Female Participation.” American Educational Research Journal 55 (3): 453-
487. doi:https://doi.org/10.3102/0002831217740221. [Crossref], [Web of Science ®],
[Google Scholar]

Giannelli, G. C., and C. Rapallini. 2017. “The Intergenerational Transmission of Math
Culture.” IZA Discussion Paper, No. 10622. https://ssrn.com/abstract=2940612.
[Google Scholar]


http://scholar.google.com/scholar?hl=en&q=Eble%2C+A.%2C+and+F.+Hu.+2018.+%E2%80%9CThe+Sins+of+the+Parents%3A+Persistence+of+Gender+Bias+across+Generations+and+the+Gender+Gap+in+Math+Performance.%E2%80%9D+CDEP-CGEG+Working+Paper+No%2C+53.+https%3A%2F%2Fcgeg.sipa.columbia.edu%2Fsites%2Fdefault%2Ffiles%2Fcgeg%2FWP53.pdf
https://doi.org/10.1007/s11199-017-0763-x
https://www.tandfonline.com/servlet/linkout?suffix=CIT0010&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.1007%2Fs11199-017-0763-x
https://www.tandfonline.com/servlet/linkout?suffix=CIT0010&dbid=8&doi=10.1080%2F09645292.2021.1974344&key=29367799
https://www.tandfonline.com/servlet/linkout?suffix=CIT0010&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000419610700004
http://scholar.google.com/scholar_lookup?hl=en&volume=78&publication_year=2018&pages=40-51&issue=1&author=J.+Ehrlinger&author=E.+A.+Plant&author=M.+K.+Hartwig&author=J.+J.+Vossen&author=C.+J.+Columb&author=L.+E.+Brewer&title=Do+Gender+Differences+in+Perceived+Prototypical+Computer+Scientists+and+Engineers+Contribute+to+Gender+Gaps+in+Computer+Science+and+Engineering%3F&doi=10.1007%2Fs11199-017-0763-x
https://doi.org/10.1257/jep.24.2.109
https://www.tandfonline.com/servlet/linkout?suffix=CIT0011&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.1257%2Fjep.24.2.109
https://www.tandfonline.com/servlet/linkout?suffix=CIT0011&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000278981600008
http://scholar.google.com/scholar_lookup?hl=en&volume=24&publication_year=2010&pages=109-128&issue=2&author=G.+Ellison&author=A.+Swanson&title=The+Gender+Gap+in+Secondary+School+Mathematics+at+High+Achievement+Levels%3A+Evidence+from+the+American+Mathematics+Competitions&doi=10.1257%2Fjep.24.2.109
https://doi.org/10.1257/app.2.2.210
https://www.tandfonline.com/servlet/linkout?suffix=CIT0012&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.1257%2Fapp.2.2.210
https://www.tandfonline.com/servlet/linkout?suffix=CIT0012&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000284558800009
http://scholar.google.com/scholar_lookup?hl=en&volume=2&publication_year=2010&pages=210-240&issue=2&author=R.+G.+Fryer&author=S.+D.+Levitt&title=An+Empirical+Analysis+of+the+Gender+Gap+in+Mathematics&doi=10.1257%2Fapp.2.2.210
https://doi.org/10.3102/0002831217740221
https://www.tandfonline.com/servlet/linkout?suffix=CIT0013&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.3102%2F0002831217740221
https://www.tandfonline.com/servlet/linkout?suffix=CIT0013&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000432870800002
http://scholar.google.com/scholar_lookup?hl=en&volume=55&publication_year=2018&pages=453-487&issue=3&author=C.+M.+Ganley&author=C.+E.+George&author=J.+R.+Cimpian&author=M.+B.+Makowski&title=Gender+Equity+in+College+Majors%3A+Looking+Beyond+the+STEM%2FNon-STEM+Dichotomy+for+Answers+Regarding+Female+Participation&doi=10.3102%2F0002831217740221
https://ssrn.com/abstract=2940612
http://scholar.google.com/scholar?hl=en&q=Giannelli%2C+G.+C.%2C+and+C.+Rapallini.+2017.+%E2%80%9CThe+Intergenerational+Transmission+of+Math+Culture.%E2%80%9D+IZA+Discussion+Paper%2C+No.+10622.+https%3A%2F%2Fssrn.com%2Fabstract%3D2940612.
https://scholar.harvard.edu/files/goldin/files/claudia_gender_paper.pdf

16.

17.

18.

19.

20.

[ [ ’ [

r.narvard.edu/files/goldin/files/claudia_gender_paper.pdf. [Google Scholar]

Goldin, C., L. F. Katz, and I. Kuziemko. 2006. “The Homecoming of American College
Women: The Reversal of the College Gender Gap.” Journal of Economic Perspectives
20 (4): 133-156. doi:https://doi.org/10.1257/jep.20.4.133.

[Crossref], [Web of Science ®], [Google Scholar]

Harackiewicz, J. M., C. S. Rozek, C. S. Hulleman, and J. S. Hyde. 2012. “Helping Parents
to Motivate Adolescents in Mathematics and Science: An Experimental Test of a
Utility-Value Intervention.” Psychological Science 23 (8): 899-906.
doi:https://doi.org/10.1177/0956797611435530.

[Crossref], [PubMed], [Web of Science ®], [Google Scholar]

Ing, M. 2013. “Can Parents Influence Children’s Mathematics Achievement and
Persistence in STEM Careers?” Journal of Career Development 41 (2): 87-103.
doi:https://doi.org/10.1177/0894845313481672. [Crossref], [Web of Science ®],
[Google Scholar]

Kamas, L., and A. Preston. 2012. “The Importance of Being Confident; Gender,
Career Choice, and Willingness to Compete.” Journal of Economic Behavior and
Organization 83 (1): 82-97. doi:https://doi.org/10.1016/j.jebo.2011.06.013.
[Crossref], [Web of Science ®], [Google Scholar]

Kiefer, A. K., and D. Sekaquaptewa. 2007. “Implicit Stereotypes, Gender
Identification, and Math-Related Outcomes: A Prospective Study of Female College
Students.” Psychological Science 18 (1): 13-18. doi:https://doi.org/10.1111/j.1467-
9280.2007.01841.x. [Crossref], [PubMed], [Web of Science ®], [Google Scholar]


https://scholar.harvard.edu/files/goldin/files/claudia_gender_paper.pdf
http://scholar.google.com/scholar?hl=en&q=Goldin%2C+C.+2013.+Gender+and+the+Undergraduate+Economics+Major%3A+Notes+on+the+Undergraduate+Economics+Major+at+a+Highly+Selective+Liberal+Arts+College.+https%3A%2F%2Fscholar.harvard.edu%2Ffiles%2Fgoldin%2Ffiles%2Fclaudia_gender_paper.pdf.
https://doi.org/10.1257/jep.20.4.133
https://www.tandfonline.com/servlet/linkout?suffix=CIT0016&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.1257%2Fjep.20.4.133
https://www.tandfonline.com/servlet/linkout?suffix=CIT0016&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000242320200007
http://scholar.google.com/scholar_lookup?hl=en&volume=20&publication_year=2006&pages=133-156&issue=4&author=C.+Goldin&author=L.+F.+Katz&author=I.+Kuziemko&title=The+Homecoming+of+American+College+Women%3A+The+Reversal+of+the+College+Gender+Gap&doi=10.1257%2Fjep.20.4.133
https://doi.org/10.1177/0956797611435530
https://www.tandfonline.com/servlet/linkout?suffix=CIT0017&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.1177%2F0956797611435530
https://www.tandfonline.com/servlet/linkout?suffix=CIT0017&dbid=8&doi=10.1080%2F09645292.2021.1974344&key=22760887
https://www.tandfonline.com/servlet/linkout?suffix=CIT0017&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000314467000009
http://scholar.google.com/scholar_lookup?hl=en&volume=23&publication_year=2012&pages=899-906&issue=8&author=J.+M.+Harackiewicz&author=C.+S.+Rozek&author=C.+S.+Hulleman&author=J.+S.+Hyde&title=Helping+Parents+to+Motivate+Adolescents+in+Mathematics+and+Science%3A+An+Experimental+Test+of+a+Utility-Value+Intervention&doi=10.1177%2F0956797611435530
https://doi.org/10.1177/0894845313481672
https://www.tandfonline.com/servlet/linkout?suffix=CIT0018&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.1177%2F0894845313481672
https://www.tandfonline.com/servlet/linkout?suffix=CIT0018&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000331368900001
http://scholar.google.com/scholar_lookup?hl=en&volume=41&publication_year=2013&pages=87-103&issue=2&author=M.+Ing&title=Can+Parents+Influence+Children%E2%80%99s+Mathematics+Achievement+and+Persistence+in+STEM+Careers%3F&doi=10.1177%2F0894845313481672
https://doi.org/10.1016/j.jebo.2011.06.013
https://www.tandfonline.com/servlet/linkout?suffix=CIT0019&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.1016%2Fj.jebo.2011.06.013
https://www.tandfonline.com/servlet/linkout?suffix=CIT0019&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000306863500009
http://scholar.google.com/scholar_lookup?hl=en&volume=83&publication_year=2012&pages=82-97&issue=1&author=L.+Kamas&author=A.+Preston&title=The+Importance+of+Being+Confident%3B+Gender%2C+Career+Choice%2C+and+Willingness+to+Compete&doi=10.1016%2Fj.jebo.2011.06.013
https://doi.org/10.1111/j.1467-9280.2007.01841.x
https://www.tandfonline.com/servlet/linkout?suffix=CIT0020&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.1111%2Fj.1467-9280.2007.01841.x
https://www.tandfonline.com/servlet/linkout?suffix=CIT0020&dbid=8&doi=10.1080%2F09645292.2021.1974344&key=17362371
https://www.tandfonline.com/servlet/linkout?suffix=CIT0020&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000244797500005
http://scholar.google.com/scholar_lookup?hl=en&volume=18&publication_year=2007&pages=13-18&issue=1&author=A.+K.+Kiefer&author=D.+Sekaquaptewa&title=Implicit+Stereotypes%2C+Gender+Identification%2C+and+Math-Related+Outcomes%3A+A+Prospective+Study+of+Female+College+Students&doi=10.1111%2Fj.1467-9280.2007.01841.x
https://ssrn.com/abstract=2904299

22.

23.

24.

25.

26.

s

https://doi.org/http://doi.org/10.2139/ssrn.2904299. [Google Scholar]

Nix, S., L. Perez-Felkner, and K. Thomas. 2015. “Perceived Mathematical Ability
Under Challenge: A Longitudinal Perspective on Sex Segregation among STEM
Degree Fields.” Frontiers in Psychology 6: 530.
doi:https://doi.org/10.3389/fpsyg.2015.00530.

[Crossref], [PubMed], [Web of Science ®], [Google Scholar]

Perez-Felkner, L., S. Nix, and K. Thomas. 2017. “Gendered Pathways: How
Mathematics Ability Beliefs Shape Secondary and Postsecondary Course and Degree
Field Choices.” Frontiers in Psychology 8: 386.
doi:https://doi.org/10.3389/fpsyg.2017.00386.

[Crossref], [PubMed], [Web of Science ®], [Google Scholar]

Pope, D. G., and J. R. Sydnor. 2010. “Geographic Variation in the Gender Differences
in Test Scores.” Journal of Economic Perspectives 24 (2): 95-108.
doi:https://doi.org/10.1257/jep.24.2.95. [Crossref], [Web of Science ®],

[Google Scholar]

Riegle-Crumb, C., B. King, E. Grodsky, and C. Muller. 2012. “The More Things Change,
the More They Stay the Same? Prior Achievement Fails to Explain Gender Inequality
in Entry into STEM College Majors Over Time."” American Educational Research Journal
49 (6): 1048-1073. doi:https://doi.org/10.3102/0002831211435229.

[Crossref], [Web of Science ®], [Google Scholar]

Robinson, J. P., and S. T. Lubienski. 2011. “The Development of Gender Achievement
Gaps in Mathematics and Reading During Elementary and Middle School: Examining

Direct Cognitive Assessments and Teacher Ratings.” American Educational Research


https://ssrn.com/abstract=2904299
https://doi.org/http://doi.org/10.2139/ssrn.2904299
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2017&author=P.+Li&author=F.+P.+Stafford&title=How+Important+Are+Parental+Occupations+to+the+New+Generation%E2%80%99s+Occupation+Mobility%3F
https://doi.org/10.3389/fpsyg.2015.00530
https://www.tandfonline.com/servlet/linkout?suffix=CIT0022&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.3389%2Ffpsyg.2015.00530
https://www.tandfonline.com/servlet/linkout?suffix=CIT0022&dbid=8&doi=10.1080%2F09645292.2021.1974344&key=26113823
https://www.tandfonline.com/servlet/linkout?suffix=CIT0022&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000356669900001
http://scholar.google.com/scholar_lookup?hl=en&volume=6&publication_year=2015&pages=530&author=S.+Nix&author=L.+Perez-Felkner&author=K.+Thomas&title=Perceived+Mathematical+Ability+Under+Challenge%3A+A+Longitudinal+Perspective+on+Sex+Segregation+among+STEM+Degree+Fields&doi=10.3389%2Ffpsyg.2015.00530
https://doi.org/10.3389/fpsyg.2017.00386
https://www.tandfonline.com/servlet/linkout?suffix=CIT0023&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.3389%2Ffpsyg.2017.00386
https://www.tandfonline.com/servlet/linkout?suffix=CIT0023&dbid=8&doi=10.1080%2F09645292.2021.1974344&key=28428762
https://www.tandfonline.com/servlet/linkout?suffix=CIT0023&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000398538900001
http://scholar.google.com/scholar_lookup?hl=en&volume=8&publication_year=2017&pages=386&author=L.+Perez-Felkner&author=S.+Nix&author=K.+Thomas&title=Gendered+Pathways%3A+How+Mathematics+Ability+Beliefs+Shape+Secondary+and+Postsecondary+Course+and+Degree+Field+Choices&doi=10.3389%2Ffpsyg.2017.00386
https://doi.org/10.1257/jep.24.2.95
https://www.tandfonline.com/servlet/linkout?suffix=CIT0024&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.1257%2Fjep.24.2.95
https://www.tandfonline.com/servlet/linkout?suffix=CIT0024&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000278981600007
http://scholar.google.com/scholar_lookup?hl=en&volume=24&publication_year=2010&pages=95-108&issue=2&author=D.+G.+Pope&author=J.+R.+Sydnor&title=Geographic+Variation+in+the+Gender+Differences+in+Test+Scores&doi=10.1257%2Fjep.24.2.95
https://doi.org/10.3102/0002831211435229
https://www.tandfonline.com/servlet/linkout?suffix=CIT0025&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.3102%2F0002831211435229
https://www.tandfonline.com/servlet/linkout?suffix=CIT0025&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000311315600002
http://scholar.google.com/scholar_lookup?hl=en&volume=49&publication_year=2012&pages=1048-1073&issue=6&author=C.+Riegle-Crumb&author=B.+King&author=E.+Grodsky&author=C.+Muller&title=The+More+Things+Change%2C+the+More+They+Stay+the+Same%3F+Prior+Achievement+Fails+to+Explain+Gender+Inequality+in+Entry+into+STEM+College+Majors+Over+Time&doi=10.3102%2F0002831211435229
https://doi.org/10.3102/0002831210372249
https://www.tandfonline.com/servlet/linkout?suffix=CIT0026&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.3102%2F0002831210372249
https://www.tandfonline.com/servlet/linkout?suffix=CIT0026&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000288598800002
http://scholar.google.com/scholar_lookup?hl=en&volume=48&publication_year=2011&pages=268-302&issue=2&author=J.+P.+Robinson&author=S.+T.+Lubienski&title=The+Development+of+Gender+Achievement+Gaps+in+Mathematics+and+Reading+During+Elementary+and+Middle+School%3A+Examining+Direct+Cognitive+Assessments+and+Teacher+Ratings&doi=10.3102%2F0002831210372249

27.

28.

29.

30.

31.

32.

Rodriguez-Planas, N., and N. Nollenberger. 2018. “Let the Girls Learn! It Is Not Only
About Math ... It's About Gender Social Norms.” Economics of Education Review 62:
230-253. doi:https://doi.org/10.1016/j.econedurev.2017.11.006.

[Crossref], [Web of Science ®], [Google Scholar]

Rozek, C. S., R. C. Svoboda, J. M. Harackiewicz, C. S. Hulleman, and J. S. Hyde. 2017.
“Utility-value Intervention with Parents Increases Students’ STEM Preparation and
Career Pursuit.” Proceedings of the National Academy of Sciences of the United States of
America 114 (5): 909-914. doi:https://doi.org/10.1073/pnas.1607386114.

[Crossref], [PubMed], [Web of Science ®], [Google Scholar]

Stoet, G., and D. C. Geary. 2018. “The Gender-Equality Paradox in Science,
Technology, Engineering, and Mathematics Education.” Psychological Science 29 (4):
581-593. doi:https://doi.org/10.1177/0956797617741719.

[Crossref], [PubMed], [Web of Science ®], [Google Scholar]

U.S. Bureau of Labor Statistics (BLS). 2014. “STEM 101: Intro to Tomorrow's Jobs.”
Occupational Outlook Quarterly 58: 1-11. https://www.bls.gov/careeroutlook/2014/sp
ring/art01.pdf. [Google Scholar]

U.S. Department of Education (DOE). 2012. Gender Equity in Education: A Data
Snapshot. https://www?2.ed.gov/about/offices/list/ocr/docs/gender-equity-in-educati
on.pdf. [Google Scholar]

Wang, M.-T., J. S. Eccles, and S. Kenny. 2013. “Not Lack of Ability but More Choice:
Individual and Gender Differences in Choice of Careers in Science, Technology,

Engineering, and Mathematics.” Psychological Science 24 (5). 770-775.


https://www.tandfonline.com/servlet/linkout?suffix=CIT0026&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.3102%2F0002831210372249
https://www.tandfonline.com/servlet/linkout?suffix=CIT0026&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000288598800002
http://scholar.google.com/scholar_lookup?hl=en&volume=48&publication_year=2011&pages=268-302&issue=2&author=J.+P.+Robinson&author=S.+T.+Lubienski&title=The+Development+of+Gender+Achievement+Gaps+in+Mathematics+and+Reading+During+Elementary+and+Middle+School%3A+Examining+Direct+Cognitive+Assessments+and+Teacher+Ratings&doi=10.3102%2F0002831210372249
https://doi.org/10.1016/j.econedurev.2017.11.006
https://www.tandfonline.com/servlet/linkout?suffix=CIT0027&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.1016%2Fj.econedurev.2017.11.006
https://www.tandfonline.com/servlet/linkout?suffix=CIT0027&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000425560600018
http://scholar.google.com/scholar_lookup?hl=en&volume=62&publication_year=2018&pages=230-253&author=N.+Rodr%C3%ADguez-Planas&author=N.+Nollenberger&title=Let+the+Girls+Learn%21+It+Is+Not+Only+About+Math%E2%80%89%E2%80%A6%E2%80%89It%E2%80%99s+About+Gender+Social+Norms&doi=10.1016%2Fj.econedurev.2017.11.006
https://doi.org/10.1073/pnas.1607386114
https://www.tandfonline.com/servlet/linkout?suffix=CIT0028&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.1073%2Fpnas.1607386114
https://www.tandfonline.com/servlet/linkout?suffix=CIT0028&dbid=8&doi=10.1080%2F09645292.2021.1974344&key=28096393
https://www.tandfonline.com/servlet/linkout?suffix=CIT0028&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000393196300054
http://scholar.google.com/scholar_lookup?hl=en&volume=114&publication_year=2017&pages=909-914&issue=5&author=C.+S.+Rozek&author=R.+C.+Svoboda&author=J.+M.+Harackiewicz&author=C.+S.+Hulleman&author=J.+S.+Hyde&title=Utility-value+Intervention+with+Parents+Increases+Students%E2%80%99+STEM+Preparation+and+Career+Pursuit&doi=10.1073%2Fpnas.1607386114
https://doi.org/10.1177/0956797617741719
https://www.tandfonline.com/servlet/linkout?suffix=CIT0029&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.1177%2F0956797617741719
https://www.tandfonline.com/servlet/linkout?suffix=CIT0029&dbid=8&doi=10.1080%2F09645292.2021.1974344&key=29442575
https://www.tandfonline.com/servlet/linkout?suffix=CIT0029&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000430241000008
http://scholar.google.com/scholar_lookup?hl=en&volume=29&publication_year=2018&pages=581-593&issue=4&author=G.+Stoet&author=D.+C.+Geary&title=The+Gender-Equality+Paradox+in+Science%2C+Technology%2C+Engineering%2C+and+Mathematics+Education&doi=10.1177%2F0956797617741719
https://www.bls.gov/careeroutlook/2014/spring/art01.pdf
http://scholar.google.com/scholar_lookup?hl=en&volume=58&publication_year=2014&pages=1-11&author=U.S.+Bureau+of+Labor+Statistics+%28BLS%29&title=STEM+101%3A+Intro+to+Tomorrow%E2%80%99s+Jobs
https://www2.ed.gov/about/offices/list/ocr/docs/gender-equity-in-education.pdf
http://scholar.google.com/scholar?hl=en&q=U.S.+Department+of+Education+%28DOE%29.+2012.+Gender+Equity+in+Education%3A+A+Data+Snapshot.+https%3A%2F%2Fwww2.ed.gov%2Fabout%2Foffices%2Flist%2Focr%2Fdocs%2Fgender-equity-in-education.pdf.
https://doi.org/10.1177/0956797612458937
https://www.tandfonline.com/servlet/linkout?suffix=CIT0032&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.1177%2F0956797612458937
https://www.tandfonline.com/servlet/linkout?suffix=CIT0032&dbid=8&doi=10.1080%2F09645292.2021.1974344&key=23508740
https://www.tandfonline.com/servlet/linkout?suffix=CIT0032&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000318854600018
http://scholar.google.com/scholar_lookup?hl=en&volume=24&publication_year=2013&pages=770-775&issue=5&author=M.-T.+Wang&author=J.+S.+Eccles&author=S.+Kenny&title=Not+Lack+of+Ability+but+More+Choice%3A+Individual+and+Gender+Differences+in+Choice+of+Careers+in+Science%2C+Technology%2C+Engineering%2C+and+Mathematics&doi=10.1177%2F0956797612458937

33. Weinberger, C. J. 2005. “Is the Science and Engineering Workforce Drawn from the
Far Upper Tail of the Math Ability Distribution.” Unpublished Paper. http://users.nbe
r.org/~sewp/events/2005.01.14/Bios+Links/Weinberger-Present-Upper-Tail05.pdf.
[Google Scholar]

34. Xie, Y., and K. A. Shauman. 2003. Women in Science: Career Processes and Outcomes.

Vol. 26. Harvard University Press. https://www.hup.harvard.edu/catalog.php?isbn=9
780674018594. [Google Scholar]

Alternative formats

PDF <& EPUB

Related research

People also read


https://www.tandfonline.com/servlet/linkout?suffix=CIT0032&dbid=16&doi=10.1080%2F09645292.2021.1974344&key=10.1177%2F0956797612458937
https://www.tandfonline.com/servlet/linkout?suffix=CIT0032&dbid=8&doi=10.1080%2F09645292.2021.1974344&key=23508740
https://www.tandfonline.com/servlet/linkout?suffix=CIT0032&dbid=128&doi=10.1080%2F09645292.2021.1974344&key=000318854600018
http://scholar.google.com/scholar_lookup?hl=en&volume=24&publication_year=2013&pages=770-775&issue=5&author=M.-T.+Wang&author=J.+S.+Eccles&author=S.+Kenny&title=Not+Lack+of+Ability+but+More+Choice%3A+Individual+and+Gender+Differences+in+Choice+of+Careers+in+Science%2C+Technology%2C+Engineering%2C+and+Mathematics&doi=10.1177%2F0956797612458937
http://users.nber.org/~sewp/events/2005.01.14/Bios+Links/Weinberger-Present-Upper-Tail05.pdf
http://scholar.google.com/scholar?hl=en&q=Weinberger%2C+C.+J.+2005.+%E2%80%9CIs+the+Science+and+Engineering+Workforce+Drawn+from+the+Far+Upper+Tail+of+the+Math+Ability+Distribution.%E2%80%9D+Unpublished+Paper.+http%3A%2F%2Fusers.nber.org%2F%7Esewp%2Fevents%2F2005.01.14%2FBios%2BLinks%2FWeinberger-Present-Upper-Tail05.pdf.
https://www.hup.harvard.edu/catalog.php?isbn=9780674018594
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2003&author=Y.+Xie&author=K.+A.+Shauman&title=Women+in+Science%3A+Career+Processes+and+Outcomes
https://www.tandfonline.com/doi/pdf/10.1080/09645292.2021.1974344
https://www.tandfonline.com/doi/epub/10.1080/09645292.2021.1974344

Information for

Authors

R&D professionals
Editors

Librarians

Societies
Opportunities

Reprints and e-prints
Advertising solutions

Accelerated publication

Corporate access solutions

Keep up to date

Register to receive personalised research and resources

by email

8 Sign me up
fAv fin

Open access

Overview

Open journals
Open Select

Dove Medical Press

F1000Research
Help and information

Help and contact
Newsroom
All journals

Books

Copyright © 2022 Informa UK Limited Privacy policy Cookies Terms & conditions

Accessibility

Registered in England & Wales No. 3099067
5 Howick Place | London | SW1P 1WG

In this article


https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancisgroup.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.routledge.com/?utm_source=website&utm_medium=banner&utm_campaign=B004808_em1_10p_5ec_d713_footeradspot
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
http://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://informa.com/privacy-policy/
https://www.tandfonline.com/cookies
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

