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Gender-Math Stereotype, Biased Self-Assessment,
and Aspiration in STEM Careers: The Gender

Gap among Early Adolescents in China

RAN LIU

This article explores the paradox between the closing gender gap in math perfor-
mance and the persistent gender gap in STEM aspiration using data from the Chinese
Education Panel Survey (CEPS). Extending the stereotype threat literature, this article
includes measures of gender-math stereotypes from students, parents, and peers, and
offers an analysis to address the limitations of previous studies. Findings indicate that
gender-math stereotypes are associated with a gender gap in students’ self-assessment in
math-learning competency, even after controlling for math performance; this self-
assessment is further associated with students’ aspiration in science and engineering
careers. Moreover, the effect of math self-assessment on science and engineering aspi-
ration is stronger among girls than boys. However, even after controlling for math self-
assessment and gender-math stereotype, boys are still more likely to aspire to careers in
science and engineering than girls. This article discusses policy implications of the
findings.

Introduction

The underrepresentation of women in science, technology, engineering,
and math (STEM) fields persists around the world despite the progress of
gender equality in overall educational attainment (Riegle-Crumb et al. 2011;
OECD2015; NSF 2016). This gender segregation in education andworkforce
has at least two unfavorable consequences: first, it is highly relevant to gender
income inequality since STEM fields tend to be more lucrative (Maple and
Stage 1991; Trusty et al. 2000); second, it reflects the underuse of valuable
human resources in an era of increasing demand of skilled STEM workers
(Perry et al. 2012).

Studies using US and cross-national data find that aspiration in STEM
careers is associated with math performance at school.1 However, while

Received December 19, 2016; revised June 30, 2017, March 1, 2018, and June 1, 2018; accepted June 4,
2018; electronically published August 24, 2018
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1 For the US cases, see Xie and Shauman (2003), Correll (2004), and Riegle-Crumb et al. (2011).
For cross-national analysis using the PISA data, see Mann et al. (2015).
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studies using cross-national data sets such as the Programme for Interna-
tional Student Assessment (PISA) and Trends in International Mathematics
and Science Study (TIMSS) show that the gender gap in math performance
has been decreasing or disappearing in recent years (Mullis et al. 2015;
OECD 2015), the gender gap in aspiration for STEM majors and careers
has remained large around the world (OECD2015;Mann andDiPrete 2016),
leading to a paradox between the closing gender gap in math performance
and the persistent gender gap in STEM aspiration.

Stereotype threat theory provides one important perspective to under-
stand this paradox. It argues that negative stereotypes undermine the per-
formance of members in the stereotyped group by exerting an interfering
pressure—the pressure that one’s performance might be seen as confirming
the stereotypes. Therefore, exposure to the gender-math stereotype (or the
belief that boys are born better than girls at math) undermines female stu-
dents’ math performance.2

However, the stereotype threat literature suffers from three important
limitations when explaining the gender gap in STEM career aspiration. First,
it relies on either experimental or macrolevel data while rarely having access
to measures of individual endorsement of gender-math stereotype at a gen-
eralizable scale. Second, it mainly focuses on the direct effect of gender
stereotype on math performance while rarely examining the consequences
of stereotype on students’ attitudes, such as self-assessment and career as-
pirations. Third, it fails to identify the sources of gender stereotype, for ex-
ample, whether the stereotypes are from students themselves, their parents,
or peers; as a result, it fails to distinguish the consequences of stereotypes
from different sources.

Extending stereotype threat theory, this article examines whether the
gender-math stereotype is associated with gender gaps in students’math self-
assessment and career aspirations. Using data from the Chinese Education
Panel Survey (CEPS), this article incorporates measures of gender-math
stereotype from students, parents, and peers into the analysis to address the
limitations of the stereotype threat literature. It focuses on the following
research questions: (1) Is the gender-math stereotype from students, parents,
and peers associated with students’ self-assessment in math-learning com-
petency, controlling for math performance? (2) Is the gender-math stereo-
type from students, parents, and peers further associated with students’
aspiration for science and engineering careers, controlling for math per-
formance? (3) Is students’ self-assessment in math associated with their as-
piration for science and engineering careers, controlling for math perfor-
mance?

2 See Spencer et al. (1999), Good et al. (2008), Nguyen and Ryan (2008), and Thoman et al. (2008).
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Background

Gender Gaps in Math Performance and STEM Aspirations

Women have been consistently underrepresented in STEM fields around
the world.3 Using country-level data on college graduates’ majors, Charles
and Bradley (2009) show universal underrepresentation of women in engi-
neering programs in 44 countries. In the United States, women accounted
for 39, 41, and 32 percent of those with highest STEM degrees at the bache-
lor’s, master’s, and doctoral levels, respectively (NSF 2016). Among East Asian
countries, women earned only 26 percent of the science and engineering
bachelor's degrees in Taiwan, 28 percent in Japan, and 30 percent in South
Korea (NSF 2016).

Many studies suggest that the gender gap in STEM fields can be traced
back to gender differences in math performance in early school years.4 How-
ever, recent research generally finds no gender difference or a slight female
advantage in math performance among young adolescents. For example,
according to the 2015 TIMSS data, among eighth grade students, only six coun-
tries out of 39 had gender differences that favored boys, seven countries had
gender differences that favored girls, while 26 countries had no gender dif-
ferences in math achievements (Mullis et al. 2015). Gender differences in
math performance in East Asian countries are particularly small and even non-
existent in China (Tsui 2007; Mullis et al. 2015; OECD 2015).

On the other hand, studies consistently show that females are less inter-
ested in STEM education and occupation than males around the world.5 For
example, the PISA 2012 data show that there are almost four times as many
boys as girls who aspire for a career in engineering in OECD countries and
close to three times as many boys as girls in other participating countries
(OECD 2015). This shows that there must be other factors besides math
performance contributing to the persistent gender gap in STEM aspiration.

Stereotype Threat Theory

Stereotype threat theory provides one important perspective to under-
stand the paradox between the closing gender gap inmath performance and
the persistent gender gap in STEM aspiration. It argues that widely shared
cultural beliefs in the superiority of one group over another create a psy-
chological threat that directly disadvantages the individuals experiencing
discrimination (Steele and Aronson 1995; Spencer et al. 1999). Scholars have
found consistent stereotypes about male and female personality and ability

3 See Xie and Shauman (2003), Riegle-Crumb et al. (2011), OECD (2015), and NSF (2016).
4 For US studies, see Eccles et al. (1990), Xie and Shauman (2003), Correll (2004), and Riegle-

Crumb et al. (2011). For a cross-national study using the PISA data, see OECD (2015).
5 For US studies, see Xie and Shauman (2003), Correll (2004), and Riegle-Crumb et al. (2011). For

cross-national studies, see Sikora and Pokropek (2012), Charles et al. (2014), OECD (2015), and Mann
and DiPrete (2016);
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across different societies. For example,Williams and Best (1990) conducted a
cross-cultural study covering 25 countries in Europe, Asia, Africa, Oceania,
and the Americas, revealing that in virtually all participant countries, females
are believed to be better at nurturing and caring tasks, whilemales are viewed
as more analytical and logical. In particular, there has been a widespread
gender-math stereotype that regards math as masculine and believes that
males have higher competency than females in mathematical tasks (Eccles
et al. 1990; Spencer et al. 1999; Lueptow et al. 2001).

Studies using experimental data find that gender stereotypes can indeed
affect students’ math performance.6 A meta-analysis of stereotype threat lit-
erature from 1999 to 2006 finds that in experimental settings, women ex-
perience significant decline in test performance when exposed to gender
stereotypes (Nguyen and Ryan 2008). Spencer et al. (1999) show that the
gender gap in math performance disappears when the test administrator
lowers the stereotype threat by describing the test as not producing gender
differences. Scholars using cross-national data also find that national-level
stereotypes are associated with gender gaps in students’ science and math
achievements (Nosek et al. 2009).

However, stereotype threat literature has three important limitations.
First, previous studies rarely have access to measures of individual endorse-
ment of the gender-math stereotype at a large, generalizable scale. There-
fore, they tend to either use experimental data with small-sample test takers
or national-level data, failing to capture the details in students’ experiences
at home and school.

Second, previous studies mostly focus on the effect of stereotype on stu-
dents’ math performance, therefore failing to explain the paradox between
the closing gender gap in math performance and the persistent gender gap in
STEM aspiration. One exception is the Correll study (2004), which demon-
strates the consequences of stereotype on self-assessment and aspiration
among US students. The gender stereotype measures in Correll (2004),
however, are from an experimental setting. In fact, studies consistently find
that boys tend to have higher self-assessment in math in the United States
(Correll 2004; Riegle-Crumb et al. 2011) and many other countries (Sikora
and Pokropek 2012). However, it is not yet clear how gender stereotypes may
contribute to the gender gaps in students’ self-assessment and career aspi-
rations, especially in a non-US context.

Third, due to the limitation in measurements, previous studies seldom
identify the sources of the gender-math stereotype, for example, whether the
stereotype is from students, parents, or peers. Earlier studies from theUnited

6 For some examples of the effect of gender stereotype on females’ math performance, see
Spencer et al. (1999), Good et al. (2008), Nguyen and Ryan (2008), Thoman et al. (2008), and Miller
et al. (2015).
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States demonstrate that students may adjust their own expectations and
behaviors according to parental expectations (Eccles and Jacobs 1986; Eccles
et al. 1990). Peers’ behaviors can also influence students’ attitudes and be-
haviors through variousmechanisms, such asmodel similarity (Schunk 1987)
and peer networks (Dweck and Goetz 1978). Therefore, it is reasonable to
hypothesize that stereotypes from parents and peers may affect students’ self-
assessment and aspiration, and it is crucial to distinguish the sources of such
stereotypes.

The CEPS data provide a valuable opportunity to address the limitations
of the stereotype threat literature for three reasons. First, it includes ques-
tions directly asking students and parents whether they endorse the gender-
math stereotype, providing an actual measurement of the gender-math ste-
reotype at home and school. Second, it includes questions about students’
math self-assessment and career aspiration, allowing examination of the
effect of gender-math stereotype on these two outcomes. Third, China pre-
sents a unique social context to study gender stereotypes and gender gaps in
STEM career aspiration, which will be explained in the next section.

The Chinese Context

When studying gender gaps in STEM education, China presents a par-
ticularly interesting context for three reasons. First, China has a long history
under the influence of traditional Confucian values that emphasize distinct
gender roles (Li and Lavely 2003; Granrose 2007; Liu 2014). The socialist
period witnessed dramatic changes as the Chinese government made efforts
promoting gender egalitarian practices; however, this progress has slowed
down since the late 1970s (Hannum and Xie 1994; Liu 2014). Recent evi-
dence still exhibits great gender inequality and gendered norms in Chinese
society (Croll 2000; Li and Lavely 2003; Hannum et al. 2009). Studies also
show significant occupational gender segregation in contemporary China.
Male employees are disproportionately distributed in more lucrative jobs
than women (Summerfield et al. 2011; Xiu and Gunderson 2015), and this
occupational segregation plays an important role in creating gender earn-
ing gaps (Summerfield et al. 2011; He and Wu 2017). Therefore, China pro-
vides an important context for studying the association between gender
stereotypes and occupational segregation.

Second, the gender gap in math performance is found to be low or non-
existent among Chinese young adolescents (Tsui 2007; OECD 2015), pre-
senting a particularly interesting case of the paradox between math perfor-
mance and STEM aspiration. For example, the PISA 2015 results show that in
mainland Chinese cities (Shanghai, Guangdong, and Beijing), girls achieve
the same level of math performance as boys. Using a local data set from
Wuhan, China, Tsui (2007) also finds no gender differences in mean college
entrance examination math scores among high school seniors.
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Third, compared to the United States and many other countries, China
has a highly standardized secondary education system, especially in the math-
ematics curriculum, which helps to control for noncultural factors (Tsui 2007;
Ayalon and Livneh 2013). In China, math is a mandatory course with a uni-
versal national curriculum; it is taught at virtually the same level to all students
in elementary and middle schools (Tsui 2007). Therefore, before students
step into different academic streams in high school, there are minimal dif-
ferences between boys and girls in math participation and exposure at school,
which helps to control for institutional factors.

Using theCEPS data, Ifirst examinewhether student’smath self-assessment
is associated with math-gender stereotype from students, parents, and peers.
I then examine whether gender-math stereotype and math self-assessment
are associated with the gender gap in career aspiration.

Data and Method

Data Set

This study employs the baseline survey of CEPS, a nationally represen-
tative survey with approximately 20,000 students in 112 schools of 28 coun-
ties in mainland China, completed in the 2013–14 academic year with
students in seventh and ninth grades. The survey team administered ques-
tionnaires to students, parents, teachers, and school administrators. Only
cases with complete information on all variables at all stages of this study are
included, resulting in 17,311 valid cases.7

Variables

Dependent variables.—Two dependent variables are used in this analysis.
The first variable, self-assessment in math-learning competency is measured by the
question “do you find it difficult to study math at the current level?” The
answer is on a four-level scale; a larger value corresponds to a higher self-
assessment. This ordinal variable is treated as continuous in the analysis to
facilitate interpretation.8

The second dependent variable, aspiration in science and engineering, is
measured by the question “what do you want to do in the future?” Ten oc-
cupation categories are provided in the answer to this question: (1) govern-
ment officials; (2) corporate managers; (3) scientists or engineers; (4) teach-
ers, doctors, or lawyers; (5) designers; (6) artist performers; (7) professional

7 Missing data are less than 4.2 percent for each variable. Models were also run on the entire
sample to check for biases due to missing data using the maximum likelihood method, and no sub-
stantive differences in the relative magnitude or significance of estimates were found.

8 The same set of analysis has been performed using ordinal logistic regression models treating the
self-assessment variable as an ordinal variable, and no substantial difference in the magnitude or sig-
nificance of estimates were found in the variables at interest.
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athletes; (8) technicians, including drivers; (9) other; and (10) it doesn’t
matter. This dichotomous variable is coded as 1 if the student chooses
“(3) scientists or engineers” and 0 otherwise.

Other control variables.—Parents’ highest education is included as a control
variable and measured by father or mother’s highest education level. The
answers are recoded into the International Standard Classification of Edu-
cation (ISCED) levels and then converted into number of years based on the
procedure suggested by PISA (OECD 2014, 444).

In addition, I control for access to computer at home (coded 0p no, 1p yes)
and whether the child has his or her own desk at home (coded 0p no, 1p yes)
as supplemental measures of home education resources. Other individual-
level control variables include grade (seventh or ninth grade), time spent on
homework (hours per week), whether parents are absent, and whether the
student is an only child, a migrant child, having rural residence status or not.

School-level control variables are added to control for institutional dif-
ferences, including school ranking in the county, percentage of students with
rural residence, percentage of students with local residence, percentage of
students with both parents not home, and whether the school is a public
school, a boarding school, and located in an urban area.

Models

Two-level random intercepts models are used to predict students’ self-
assessment in math-learning competency and aspiration in science and en-
gineering. A random intercepts model is a multi-level model that allows in-
tercepts to vary across groups. Random intercepts models are used here
because students are clustered in schools; thus the observations are not in-
dependent from each other. Estimations without correction for clustering
would result in biased standard errors. Random intercepts models help ad-
dress this issue by including random intercepts at the school level, accounting
for differences produced by school characteristics (Aguinis et al. 2013). In-
dividual sampling weights are used in the analysis.

To predict student’s math self-assessment, linear regression models with
random intercepts are used. The equations at the student level (level 1) and
school level (level 2) for the model with one stereotype variable and its in-
teraction with gender can be written as:

Level 1: Assessmentij p b0j 1 b1Femaleij 1 b2Midtermij 1 b3Stereotype ij

1 b4Female � Stereotype ij 1 aStudent Controlsij 1 eij

Level 2: b0j p g00 1 g01School Controlsj 1 m0j

At level 1, Assessment is each students’ self-assessment in math-learning
competency, b0j is the random intercept that varies across schools, b1 es-
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timates the main effect of being female, b2 estimates the effect of midterm
math score, b3 estimates the main effect of stereotype, b4 estimates the in-
teraction effect between gender and stereotype, a is a vector measuring the
effect of other control variables at the student level, and eij is the error term.
At level 2, g00 is the overall intercept, g01 is a vector of coefficients for school-
level control variables, and m0j refers to the random error component for the
deviation of school intercept from the overall intercept.

To predict student’s aspiration in science and engineering, logistic re-
gression models with random intercepts are used. The equations with one
stereotype variable and its interaction with gender can be written as:

Level 1: log
Aspirationij

12 Aspirationij

 !
p b0j p b1Female ij 1 b2Midtermij

1 b3Assessmentij 1 b4Stereotype ij

1 b5Female � Stereotype ij
1 aStudent Controlsij 1 eij

Level 2: b0j p g00 1 g01School Controlsj 1 m0j

At level 1, Aspiration is a dichotomous variable measuring whether a
student aspires to science and engineering careers, b0j is the random inter-
cept that varies across schools, b1 estimates themain effect of being female, b2
estimates the effect of midterm math score, b3 estimates the effect of self-
assessment in math, b4 estimates the main effect of stereotype, and b5 es-
timates the interaction effect between gender and stereotype. The meanings
of a, eij, and the level-2 equation stay the same as in the previous models.9

Findings

Descriptive Statistics

Table 1 shows the descriptive statistics for all variables. Approximately
48.4 percent of the students are female, 49.8 percent are in grade 9, and
8.1 percent aspire to become scientists or engineers. Results also show the
extensive presence of the gender-math stereotype: more than half of the
students (55.3 percent) and 42.5 percent of the parents endorse such ste-
reotype.

Using a two-tailed t-test on group means, we observe significant gender
differences. Girls tend to achieve higher midterm scores in all three subjects;

9 The random intercepts model assumes that only the intercept varies while the slopes are consistent
across groups. A set of random slopes models that allows the slopes of gender and stereotype to vary is also
fit to the data. A set of chi-square tests shows that the random intercepts models are a better fit.
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TABLE 1
ESTIMATED MEAN OF VARIABLES FOR BOYS, GIRLS, AND ALL STUDENTS IN THE SAMPLE

All Male Female
Mean

Difference

Female .484 (.500)
Midterm scores:
Math 70.340 (9.795) 69.801 (10.060) 70.915 (9.444) 2 1.114∗∗∗

Chinese 70.327 (9.664) 67.554 (10.007) 73.284 (8.260) 2 5.730∗∗∗

English 70.299 (9.775) 67.613 (10.063) 73.165 (8.521) 2 5.552∗∗∗

Cognitive ability test score .035 (.850) .030 (.859) .040 (.843) 2.010
Self-assessment in learning

competency:
Math 2.319 (.914) 2.416 (.936) 2.216 (.876) .200∗∗∗

Chinese 2.678 (.789) 2.556 (.799) 2.807 (.753) 2 .251∗∗∗

English 2.329 (.980) 2.115 (.964) 2.558 (.943) 2 .443∗∗∗

Gender-math stereotype:
Students .553 (.497) .600 (.484) .504 (.507) .096∗∗∗

Parents .425 (.494) .455 (.491) .393 (.495) .062∗∗∗

Classmates .553 (.138) .552 (.137) .552 (.139) 0
Aspiration in science/

engineering .081 (.273) .136 (.339) .022 (.148) .114∗∗∗

Individual-level control
variables:

Grade 9 .498 (.500) .492 (.493) .504 (.507) 2.012
Time spent on homework 5.616 (4.089) 5.340 (4.043) 5.911 (4.116) 2.571∗∗∗

Migrant children .174 (.379) .178 (.378) .169 (.380) .009
Ethnic minority .080 (.272) .077 (.263) .084 (.282) 2.007
Rural residency .551 (.497) .554 (.490) .547 (.505) .007
Only child .441 (.496) .479 (.493) .399 (.497) .080∗∗∗

Parent’s highest education
(years) 10.858 (3.028) 10.832 (3.001) 10.885 (3.056) 2.023

Access to computer
at home .696 (.460) .695 (.455) .697 (.466) 2.002

Access to own desk
at home .784 (.411) .775 (.412) .794 (.410) 2.019∗

Both parents at home .771 (.420) .762 (.420) .781 (.419) 2.019∗∗

School-level control
variables:

Percentage of nonmigrant
students .824 (.188) .821 (.189) .827 (.186) 2.006

Percentage of rural
students .549 (.278) .552 (.274) .545 (.283) .007

Percentage of parents-not-
home students .231 (.155) .233 (.153) .229 (.156) .004

Public school .929 (.256) .918 (.271) .942 (.237) 2.024∗∗

School rank 3.954 (.828) 3.950 (.822) 3.959 (.834) 2.009
Boarding school 2.210 (.751) 2.201 (.745) 2.219 (.756) 2.018
Urban location .385 (.487) .382 (.479) .387 (.494) 2.005

Number of observations 17,311 8,611 8,700

NOTE.—Standard errors in parentheses.
SOURCE.—China Education Panel Survey (CEPS). Individual-level survey weights are included. Positive mean differ-

ence means that the male value is higher. The differences are tested using two-tailed t-test:
∗ P ! .05.
∗∗ P ! .01.
∗∗∗ P ! .001.



correspondingly, they tend to have higher self-assessment in Chinese and
English. However, although girls on average also get significantly higher
midterm scores inmathematics (girls’meanp 70.915, boys’meanp 69.801),
they report significantly lower self-assessment on math-learning competen-
cies (girls’meanp 2.216, boys’meanp 2.416). The cognitive ability test, on
the other hand, shows no significant gender differences.

In addition, a significantly higher proportion of boys (13.6 percent) than
girls (2.2 percent) exhibit the aspiration to become scientists or engineers. A
higher percentage of boys (60.0 percent) endorse the gender-math stereo-
type than girls (50.4 percent); similarly, a higher percentage of boys’ parents
(45.5 percent) endorse such stereotype than girls’ parents (39.3 percent).

Predicting Self-Assessment of Math-Learning Competency

Table 2 shows the results from two-level random intercepts linearmodels
predicting self-assessment of math-learning competency. In the base model
(model 1), the significant gender effect (bp20.171) demonstrates that girls

TABLE 2
RANDOM EFFECTS MODELS PREDICTING SELF-ASSESSMENT IN MATH-LEARNING COMPETENCY

Model 1 Model 2 Model 3 Model 4 Model 5

Female 2.171∗∗∗ .256∗∗ .073∗∗∗ 2.046∗∗ 2.040
(.014) (.083) (.019) (.016) (.051)

Midterm math score .046∗∗∗ .048∗∗∗ .043∗∗∗ .044∗∗∗ .045∗∗∗

(.001) (.001) (.001) (.001) (.001)
Female # Midterm math score 2.006∗∗∗

(.001)
Student’s stereotype .177∗∗∗

(.017)
Female # student’s stereotype 2.465∗∗∗

(.025)
Parent’s stereotype .123∗∗∗

(.017)
Female # parent’s stereotype 2.309∗∗∗

(.026)
Classmates’ stereotype .109

(.095)
Female # classmates’ stereotype 2.237∗∗

(.087)
Individual-level control variables Yes Yes Yes Yes Yes
School-level control variables Yes Yes Yes Yes Yes

Observations 17,311 17,311 17,311 17,311 17,311

NOTE.—Standard errors in parentheses.
SOURCE.—China Education Panel Survey (CEPS). Dependent variable is students’ self-assessment in math-

learning competency. Individual-level survey weights are used in all models. Model 1 is the base model with female
and midterm math score as the independent variables; model 2 adds the interaction between female and midterm
math score to model 1; model 3 adds student’s stereotype and its interaction with female to model 1; model 4 adds
parent’s stereotype and its interaction with female to model 1; model 5 adds classmate’s stereotype and its in-
teraction with female to model 1. Control variables at the individual and school level are included in all models but
omitted from the table.

∗ P ! .05.
∗∗ P ! .01.
∗∗∗ P ! .001.
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indeed have lower self-assessment than boys, even after controlling for mid-
term math scores. The positive effect of midterm performance (b p 0.046)
demonstrates that math self-assessment increases with increasing math scores.

Correll (2001) finds that the effect of math test scores is stronger among
girls than boys in the United States, suggesting that compared to boys, girls
may relymore on performance feedback to develop theirmath self-assessment.
To test for this, model 2 adds the interaction term between gender and math
midtermscore into the basemodel. After adding the interaction term, themain
effect of the female variable becomes significantly positive (b p 0.256), while
the interaction effect is significantly negative (b p 20.006); this shows that
among students whose math midterm scores are lower than 42.67 (0.256/
0.006), female students have a higher self-assessment than males. The negative
interaction effect further demonstrates that contrary to Correll (2001), the
effect of math scores on self-assessment is smaller for girls than boys in China.
This means that while bothmale and female self-assessment increases with test-
scores, female self-assessment increases less rapidly than male self-assessment.
As a result, although the gender gap in self-assessment favors females among
low performers, the gap reverses to favor males and widens as math scores in-
crease. This may imply that negative stereotypical messages counteract positive
achievement effects for girls.

The next three models estimate the effect of the gender-math stereotype
from students, parents, and peers on math self-assessment. Model 3 adds
student-reported stereotype, model 4 adds parent-reported stereotype, and
model 5 adds classmates’ stereotype to the base model. Eachmodel also adds
the interaction term between the stereotype variable and its interaction with
gender to test whether the gender gap varies according to the stereotype
variable.

After adding the interaction terms, the main coefficient of the female
variable exhibits the gender gap among students who are not exposed to the
stereotype, and the sum of coefficients of the female variable and the inter-
action term represents the gender gap among students who are exposed to
such stereotype. For example, model 3 shows that among students who do
not endorse the gender-math stereotype, girls report higher self-assessment
than boys (b p 0.073). In contrast, girls who endorse the gender-math ste-
reotype report lower self-assessment than boys (b p 0.073 2 0.465 p
20.392). Model 4 shows that among students whose parents do not endorse
the gender-math stereotype, the gender gap in self-assessment is much
smaller (b p 20.046) compared to students whose parents endorse the
gender-math stereotype (b p 20.046 2 0.309 p 20.355).

Figures 1 and 2 show the marginal effects of students’ and parents’ ste-
reotype on math self-assessment by gender, based on model 3 and 4 respec-
tively. Figure 1 shows that the gender gap in self-assessment favors females
among students who do not endorse gender-math stereotype. Figure 2 shows
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that the gender gap favoring boys is much smaller among students whose
parents do not endorse the gender-math stereotype compared to those whose
parents endorse such stereotype.

The classmates’ stereotype variable represents the percentage of class-
mates endorsing the gender-math stereotype. In model 5, the main effects
are not significant. However, the significant coefficient of the interaction
term (b p 20.237) shows a crossover interaction effect, meaning there are
predictably opposite effects of classmates’ stereotype for boys and girls: boys
with more classmates endorsing the gender-math stereotype report higher
self-assessment, while girls with more classmates endorsing such stereotype
report lower self-assessment. Therefore, a higher percentage of classmates
with the gender-math stereotype would result in a larger gender gap in self-
assessment.

Figure 3, based on model 5, clearly shows the pattern: for students with
fewer classmates endorsing the gender-math stereotype, there is no signifi-
cant gender gap in self-assessment; as the percentage of classmates having

FIG. 1.—Marginal effect of student’s gender-math stereotype on self-assessment in math learning
competency by gender with 95% confidence interval. SOURCE.—China Education Panel Survey (CEPS).
This figure is based on model 2 of table 2.
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such stereotype increases, the gender gap in self-assessment emerges and
widens.

Predicting Aspiration in Science and Engineering

Table 3 shows the results from two-level random intercepts logistic re-
gression models predicting students’ aspirations in becoming scientists or
engineers. Model 1 is the base model with gender, math midterm score, and
math self-assessment as independent variables at the student level. Model 2
adds the interaction term between math self-assessment and gender to test
whether the effect of math self-assessment is different for boys and girls.
Model 3, 4, and 5 add the stereotype measures and their interactions with
gender to test whether the gender gap in aspiration varies according to the
stereotype variables.

Across all models, the significant effect of gender shows that girls are less
likely to aspire to careers as scientists or engineers, and the significantly
positive effect of math midterm score shows that students with higher math
performance are more likely to aspire to such careers. Moreover, math self-

FIG. 2.—Marginal effect of parent’s gender-math stereotype on self-assessment in math learning
competency by gender with 95% confidence interval. SOURCE.—China Education Panel Survey (CEPS).
This figure is based on model 3 of table 2.
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assessment is positively correlated with aspiration in science and engineering
in all models, indicating that students with higher math self-assessment are
more likely to aspire to such careers. In addition, model 2 shows a signifi-
cantly positive interaction effect between gender and self-assessment (b p
0.331). This means that with increasing self-assessment in math, the likeli-
hood of aspiring to science and engineering careers increases more rapidly
for females than for males. Therefore, the gender gap in aspiration decreases
as math self-assessment increases.

In models 3–6, none of the main stereotype variables shows statistically
significant effect, indicating no stereotype effects among males. However, in
model 3, the interaction term between student’s stereotype and gender has a
significant negative coefficient (b p 20.395), showing that the gender dif-
ference in the log odds of aspiration is larger among students who endorse
the gender-math stereotype (b p 21.871 2 0.395 p 22.266) compared to
students who do not endorse such stereotype (b p 21.871). The other two
interaction terms in models 4 and 5 do not exhibit significant effects, indi-
cating that the gender gap in students’ aspiration in science and engineering
careers do not vary according to parents’ or classmates’ stereotypes.

FIG. 3.—Marginal effect of classmates’ gender-math stereotype on self-assessment in math learning
competency by gender with 95% confidence level. SOURCE.—China Education Panel Survey (CEPS). This
figure is based on model 4 of table 2.
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Moreover, after adding the stereotype variables, the effect of gender only
slightly decreases but remains significant, indicating that even among stu-
dents who are not exposed to the gender-math stereotype, girls are still less
likely to aspire to becoming scientists or engineers than boys. This means that
the effect of math self-assessment and gender-math stereotypes do not ex-
plain away the significant gender gap in students’ career aspiration.

Discussion and Limitation

Results from the analysis first demonstrate a significant gender gap in
Chinese middle school students’ aspiration in science and engineering:
while 13.6 percent of boys exhibit early aspiration of becoming scientists
and engineers, only 2.2 percent of girls have the same career aspiration.
The huge gender gap in adolescents’ career aspirations indicates possible
gender differences in future career choices and segregation in the labor

TABLE 3
RANDOM EFFECTS LOGISTIC REGRESSION MODELS PREDICTING ASPIRATION IN SCIENCE AND ENGINEERING

Model 1 Model 2 Model 3 Model 4 Model 5

Female 22.006∗∗∗ 22.879∗∗∗ 21.871∗∗∗ 21.943∗∗∗ 21.773∗∗∗

(.088) (.265) (.107) (.098) (.325)
Midterm math score .030∗∗∗ .030∗∗∗ .030∗∗∗ .030∗∗∗ .030∗∗∗

(.006) (.006) (.006) (.006) (.006)
Self-assessment in .270∗∗∗ .226∗∗∗ .266∗∗∗ .268∗∗∗ .269∗∗∗

Math-learning competency (.039) (.040) (.039) (.039) (.039)
Female # self-assessment in

math-learning competency .331∗∗∗

(.089)
Student’s stereotype 2.069

(.066)
Female # student’s stereotype 2.395∗

(.177)
Parent’s stereotype .015

(.064)
Female # parent’s stereotype 2.184

(.162)
Classmates’ stereotype 2.226

(.295)
Female # classmates’ stereotype 2.435

(.613)
Individual-level control variables Yes Yes Yes Yes Yes
School-level control variables Yes Yes Yes Yes Yes

Observations 17,311 17,311 17,311 17,311 17,311

NOTE.—Standard errors in parentheses. Model 1 is the base model with female, midterm math score, and self-
assessment in math learning competency as the independent variables; model 2 adds the interaction between female
and self-assessment to model 1; model 3 adds student’s stereotype and its interaction with female to model 1; model 4
adds parent’s stereotype and its interaction with female to model 1; model 5 adds classmate’s stereotype and its in-
teraction with female to model 1. Control variables at the individual and school level are included in all models but
omitted from the table.

SOURCE.—China Education Panel Survey (CEPS). Dependent variable is students’ aspiration in science and
engineering careers. Individual-level survey weights are used in all models.

∗ P ! .05.
∗∗ P ! .01.
∗∗∗ P ! .001.
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market. In addition, descriptive results demonstrate that the gender-math
stereotype widely exists in the Chinese society. This is in line with the recent
evidence of gender inequality and gendered cultural norms in contemporary
China (Li and Lavely 2003; World Economic Forum 2015).

Second, extending the stereotype threat theory, this article finds that
gender-math stereotypes from students, parents, and peers are associated
with biased self-assessment in math-learning competency. Among students
whose parents do not endorse the stereotype, the gender gap in self-assessment
is smaller compared to students whose parents endorse the stereotype. Among
students who do not endorse such stereotype themselves, the gender gap in
self-assessment even favors females. For students in a class with fewer class-
mates endorsing the stereotype, the gender gap in math self-assessment is
insignificant; the gender gap favoring males only emerges and expands when
the percentage of classmates having such stereotype increases. Moreover,
students’ math self-assessment is significantly correlated with their aspiration
in science and engineering careers.

Another important finding is that the effect of math performance on
math self-assessment is stronger among boys than girls, indicating that the
stereotypical environment may counteract the effect of positive performance
feedback for girls. On the other hand, the effect of math self-assessment on
science and engineering aspiration is stronger among girls than boys, in-
dicating that when girls’ self-assessment of math-learning competency in-
creases, their aspiration in science and engineering grows faster than that of
boys. This shows a promising way of reducing the gender gap in STEM as-
piration by increasing girls’ math self-assessment.

Filling the gaps in stereotype threat theory, this study shows how gender
stereotype contributes to the gender gap in math self-assessment after con-
trolling for math performance. However, contrary to findings in Correll (2001)
with the US data, this study shows that even after controlling for math self-
assessment and gender-math stereotype, boys are still more likely to aspire to
careers in science and engineering than girls. This unexplained gender gap
indicates that there must be other factors contributing to the gendered career
paths in China. Previous comparative research shows that larger gender gaps
in math are found in countries with lower gender equality in politics, educa-
tion, and labor participation (Guiso, Monte, and Sapienza 2008; Else-Quest,
Hyde, and Linn 2010). These structural constraints may be additional factors
contributing to the gender gap in students’ career aspirations in China.

This study has several limitations. First, as discussed in the methodology
section, there is a possibility of reverse causation. The control of midterm
math scores and cognitive ability tests helps alleviate the problem but does
not completely solve it. A possible direction for future studies is to use lon-
gitudinal data and include lagged variables to control for students’ self-
assessment in a previous year.
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Second, the question about career aspirations in theCEPS survey has only
10 categories, and the “scientists and engineers” category does not distin-
guish between academic fields. Research has revealed an increasing pro-
portion of female professionals in biology but a persisting lack of female
representation in engineering and physical sciences ( Jones et al. 2000).
Future surveys and studies should include more detailed categorization of
careers for a more accurate analysis.

Third, there is no measurement of teachers’ gender-math stereotype in
the CEPS survey. Previous studies show that when teachers view mathematics
as a male domain, they tend to overrate male students’ math capability and
express more positive attitudes toward male students (Shepardson and
Pizzini 1992; Leedy et al. 2003). Therefore, it is important for future surveys
and studies to include teachers’ beliefs and behaviors in the study of gender-
math stereotypes.

Conclusion and Implications

The main contribution of this study is to extend stereotype threat theory
by demonstrating how gender-math stereotype from students, parents, and
peers correlates with biased self-assessment in math-learning competency,
and how this biased self-assessment further affects students’ career aspira-
tion. The Chinese context provides a unique setting with a widespread gen-
der stereotype and a female advantage inmath performance and is therefore
especially helpful for understanding the role of gender-math stereotype in
the persistent gender gap in STEM aspiration. Findings may also be trans-
ferred to other countries in explaining the underrepresentation of women in
STEM fields, especially in countries with a similar level of gender-math ste-
reotype.

Findings of this study have important implications for educational prac-
tices. First, it is crucial to raise awareness of gender-math stereotype in
classrooms and its threat to girls’ self-assessment. Schools should consider
intervention programs that specially target reduction of gender-math ste-
reotype among students (e.g., programs highlighting counter-stereotypical
female role models in STEM fields). In addition, schools could enhance com-
munication with parents and provide resources against the gender-math ste-
reotype at home. Second, schools can provide psychological intervention to
help increase female students’ coping ability in a threatening environment
(e.g., ensuring positive feedbacks to girls with good math performance and
providing mentoring programs to girls interested in STEM fields).

Finally, it is important to reduce the gender-math stereotype in the larger
society. Previous research shows that higher female employment in the re-
search workforce is related to weaker gender-science stereotype (Miller et al.
2015). This means that a higher level of diversity in college and the labor
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market through affirmative action policies may not only directly increase
females’ opportunities in male-dominated fields but also helps to reduce gen-
der stereotypes in society, thus encouraging more female students to pursue
careers in fields that have been historically dominated by men.
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